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Perbot, — On  26tli  December  1887,  drowned  in  a  tank,  near 
Gogha,  Katliia war,  .lames  Atkinson  Periutt,  Assistaut  State  Engi- 
neer  of  Bhavnagar,   aged  28  years.     Deeply  regretted. 


THE  CONTROL  OF  OUR  RAILWAYS. 
Notwithstanding  the  assurance  offered  from  a  certain 
quarter  that  there  is  no    foundation   for  the  rumour  that 
the  fate  of  the  office  of  the  Director-General  of  Railways 
is  hanging  in  the  balance,  there  are  not  wanting  indications 
in  the  official  atmosphere  that  the  subject  will  come  up  for 
discussion  before  the  Government  disperse  for  the  hills  in 
the  ensuing  spring.     In  fact,  the  matter   could  no  longer 
be  delayed  without  giving   occasion  for  a  serious  scandal. 
Nobody,  up  to  this  day,   knows  for  certain   whether    the 
individual  at  the  head  of  the  Indian  Railway  system  is  a 
tangible   substance,   or  like  the   Press   Commissioner   a 
shadow  of  phantasm.     However,  the  time   is  not  far  off 
when  this  point  will  be  decided,   it  is  to  be  hoped,  to  the 
satisfaction  of  the  rate-payers.     As  our  readers  are  aware, 
under  a  bureaucratic  Government  "notions"  die  very  hard, 
and  when  the  fi<it  of  the  Secretary  of  State  doomed  the 
existence  of  the  Department,  there  was  naturally  a   hard 
struggle  to  postpone  the  evil  day,  and  obtain  even  a  tem- 
porary respite.     The  sanction  to  prolong  the  continuance 
of  the  office  establishment  ceased  on  the  31st  ultimo,  and 
if  matters  are  to   remain  in  statu   quo  further  permission 
must  be  obtained.     The   India  Office,  in   this  instance 
at  least,  has  taken  a  clear  and  unprejudiced  view  of  the 
case,  and  has  resolved  sedulously  to  set  its  face  against  the 
perpetuation  of  a  circumlocution  department,  the  utility  of 
which  is  not  appreciated  by  ordinary  minds.    They  do  not 
object  to   the  retention  of  the   services   of  the  Director- 
General  himself,  as  a  medium  of  communication  between 
the  Government  and  the  public,  but  they  have  taken  excep- 
tion to  the  unnecessarily  large  establishment  attached  to 
the  Department,  which  has  grown,  by  periodical  incre- 
ments, to  unwieldy  proportions,  neither  useful  nor  ornamen- 
tal.    They  also  recognize  the  fact,  that  the  duties  of  the 
Director-General  might  economically  be  made  to  merge  in 
those  of  the  railway  offices  of  the  several  Presidencies.     If 
the  growth  be  not  checked  in  time,  the  Department  runs 
the  risk  of  becoming  another  white   elephant  living  on 
the  fat  of  the  land. 

In  some  European  countries  the  management  of  rail- 
ways by  Government  has  proved  a  success,  and  produced 
desirable  results,  not  only  in  the  satisfaction  rendered 
to  the  public,  but  also  in  subserving  political  and  military 
purposes.  In  India  almost  the  same  conditions  prevail, 
for  there  are  few  important  railways  which  have  not 
already  been  taken  up  by  Government,  though  not  with 
the  happiest  of  results.  We  pay  taxes,  but  are  at  a  loss 
to  know  what  they  are  expended  upon.  The  mere  pri- 
vilege of  submitting  to  the  behest  of  a  superior  is  not 
sufficient.  We  are  therefore  compelled  to  ask  for  a  de- 
finite and  declared  policy,  in  an  open  way,  as  to  the 
railway  system.  We  have,  on  previous  occasions, 
written  enough  on  the  subject  to  shew  that  a  great  deal 
remains  to  be  done  in  this  direction.  The  voice  of 
English  capitalists  is   drowned  among  the    theories    pro- 
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poonded  by  the  India  Office,  and  one  or  two  opinions 
among  Members  of  Council.  In  the  wake  of  their  opi- 
nioDS,  follows  the  truisni  that  the  railways  ought  to  be 
worked  on  the  most  economical  and  therefore  the  best  of 
qrstems,  to  as  to  define  accumtely  what  profits  are  to  be 
earned  by  the  State  and  what  by  private  enterprise.  As 
maXten  sUud  at  present,  no  one  knows  the  footing  of  the 
ajrstem,  whether  in  regard  to  the  undertakings  in  existence 
or  those  that  are  projected.  In  a  few  words,  there  is  no 
settled  policy  as  to  the  management  of  the  railway 
linea  It  is  di\-idcd  between  Government  and  private 
companies,  at  the  sweet  will  and  pleasure  of  those  who  hold 
the  control,  and  the  result  is  a  chaos  of  mismanagement 
where  <wder  ought  to  be  observed.  Is  it  therefore  as- 
tonishing to  find  that  there  are  conflicting  interests  at 
work,  which  result  in  a  waste  of  public  money,  and  are  not 
the  tax-payers  justified  in  questioning  the  wisdom  of  such 
proceedings  ?  With  such  facilities  at  hand,  as  the  rail- 
way authorities  in  this  have  at  command,  it  is  a  sorry 
spectacle  to  sec  the  whole  thing  involved  in  such  a  medley. 
The  State,  the  public  companies,  with  or  without  any 
contract.  Provincial  Governments,  and  even  Native 
States  come  in  for  a  share  of  the  management,  and 
as  a  natural  consequence  we  have  the  most  varying 
conditions  in  fares,  rates  and  style  of  working ;  and 
we  need  only  take  for  instance  the  way  in  which  goods 
are  classified.  It  would  fill  columns  of  a  comical  paper  at 
home  to  describe  them  appropriately.  There  is  no  need 
of  caricaturing  them,  for  all  the  elements  of  travesty  are 
♦  '  ""nd  there.  ^Vhere  does  the  remedy  lie,  but  with 
or-General.  At  least  his  name  so  implies.  And 
\\h>  is  he  ?  Echo  answers.  Who  ?  Starting  with  a  staff  ill- 

'  >r  the  purpose  it  has  now  grown  into  a  huge 
!-  iriii'  ,  Lilt  still  a  reference  office,  the  work  of  which  might 
more  expeditiously  and  with  less  cost  be  performed  by  the 
rii! way  authorities  of  the  presidencies.  Either  the  office 
establishment  under  the  Director-General  of  Railways 
p.,..f  1...  recast  or  it  should  be  abolished.     It  now  remains 

.1  which  course  the  Government  mean  to  adopt. 


THE  WOOL  TRADE  OF  BENGAL. 

The  supplement  to  a  late  issue  of  the  Calcutta,  Gazette 

contains  a  note   on  the   wool   trade  of  Bengal,  by  the 

Director  of  the   local  Agricultural  Department,    Mr  M. 

Finucane.     Its  argument  might  be   fairly   summed   up 

in  one   line — There  is   no    wool    trade  in    Bengal.    Mr. 

Finucane,   from   his   official   standpoint,   puts  it    mildly 

thus : — "  As  regards   the  trade   in  wool   produced  in   the 

plains  of  Bengal  there  is  very  little  information  available 

in  the  records  of  the   Bengal    Government,   and   as    the 

Government  of  India   has   called   for   very   early   report 

on  the  subject,  I  have  not  been  able   to   ask  local  officers 

for  further  information  regarding  it.     No  attempts  have 

ever  Ix-en  mafle  to  improve   the   quantity   or  quality   of 

wool  pr<Kliiced  in    these  provinces.     The    bare  suggestion 

of  the  possibility  of  taking  measures   with  this   end   in 

view  has  been  made  the  subject   of  gibes  and  ridicule." 

Which    being  interpreted   out  of    Secretariat   language 

into  vulgar  English  means  that  Bengal  has  got   no   wool 


worth  considering  from  a  trade  point  of  view,  and  that 
there  is  no  trade,  other  than  pettifogging  retail  trade. 
The  sparse  wool  of  the  sheep  kept,  or  rather  left  to 
shift  for  themselves,  in  R  engal  and  Behar  is  made  up 
into  coarse  blanket,  for  local  use,  or — thrown  away. 
This  information  is  not  to  be  gathered  from  Mr.  Finu- 
cane's  note.  He  discreetly  prefers  to  discourse  of  Thibet 
wool.  As  to  which  we  are  told  that  the  quantity  of 
wool  available  for  export  from  Thibet  is  believed  to  be 
enormous.  But  it  is  not  exported  save  in  infinitesimal 
quantities.  Of  Thibet,  as  of  Bena^al,  it  must  bo  said  : — 
There  is  no  wool  trade. 

Apropos,  here  are  some  remarks  from  a  report  on  the 
external  trade  of  Bengal  with  Nepal,  Sikldm,  and  Bhutan 
published  by  the  Government  of  Bengal  in  1885  : — 
"  Between  Kamba  and  Shigatse  within  a  march  and  a 
half  of  the  Sikkim  frontier  at  the  head  of  the  Lachen, 
sheep  arc  killed,  not  for  the  sake  of  their  hides  or  fleece, 
which  are  practically  valueless  for  want  of  a  market,  but 
in  order  that  their  carcasses  may  be  dried  into  jerket 
meat  and  sold  for  8  annas  each.  At  Ramba  itself  carpets 
and  rugs  are  manufactured  of  the  finest  qualit}'-,  and  of 
patterns  evincing  excellent  taste  and  skill ;  but  there  is 
no  outlet  for  these  fabrics.  Further  north  on  the  Great 
Chang  Thang  (or  northern  plateau),  which  begins  just 
beyond  the  Sanpo,  within  five  marches  of  the  Kongra 
Lama,  arc  prodigious  flocks  and  herds  which  roam  at  will 
over  the  endless  expanse.  In  noticing  the  improvements 
in  the  supplies  of  wool  imported  into  Bengal  from  Thibet 
during  1883-84,  it  was  remarked  in  the  report  for  that 
year — '  it  is  believed  that  this  trade  has  dwindled  during 
the  current  year  (1884-8.5),  partly  owing  to  the  difficulties 
placed  in  the  way  by  Thibetan  officials,'  the  statistics 
recorded  shew  that  the  belief  was  well  founded,  for  the 
quantity  imported  during  1884-85  was  only  one-tenth 
that  imported  during  1883-84,  viz.,  91  maunds,  against  911 
maunds.  With  the  exception  of  19  maunds  registered 
at  Rungeet  in  1883-84,  and  5  maunds  in  1882-83,  the 
entire  supply  during  the  three  years  was  brought  through 
Pheydong.  The  value  of  manufactured  woollen  goods 
(chiefly  blankets)  during  1884-85  was  Rs.  4,415  in  excess 
of  the  figures  of  1883-84,  but  Rs.  564  below  those  of 
1882-83.  By  far  the  largest  supplies  are  brought  vid 
Pheydong." 

Put  in  another  form,  the  statistics  available  shew  that 
168  maunds  of  wool  were  imported  into  British  territory 
from  Sikkim  and  Thibet  in  1882-83,  91  maunds  in  1884- 
85,  1,933  maunds  in  1886-87.  Such  figures  do  not  seem 
to  us  hopeful  from  a  wool  trade  point  of  view. 

Mr.  Finucane  believes  that,  in  spite  of  the  paralysing 
influence  of  restrictions  placed  by  Thibetan  officials  on 
the  frontier  trade,  a  considerable  trade  in  wool  viight  be 
developed  even  under  existing  preventive  conditions  by 
"  creating  a  steady  demand,  and  securing  a  steady  sale 
for  the  article  in  Darjeeling."  This  he  would  effect  by 
means  of  a  local  Government  Agency.  Under  the  cir- 
cumstances it  is  unlikely  that  the  most  bigoted  of  Free 
Traders  would  object  to  such  uncanonical  interference 
with  free  trade  in  its   guileless   integrity.     Assuredly,   it 
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would  be  an  interference  undertaken  solely  in  the  inter- 
ests of  wholesome  trade  development.  It  appears  that 
a  merchant  trading  with  Thibet  has  recently  offered  to 
deliver  in  Darjeeliug  10,000  maunds  of  wool,  provided  that 
a  sale  thereof  at  Rs.  16  per  maund  can  be  guaranteed. 

There  anent  the  Director  of  the  Bengal  Agricultural 
Bureau  goes  in  for  arithmetic.  He  says  : — "  If  the  wool, 
as  stated,  can  be  delivered  at  Darjeeling  at  Rs.  16  a 
maund,  or,  say,  three  to  three  and  a  half  pence  per 
pound,  and  the  wool  is  worth  in  England  6|  to  7 
pence  per  pound,  as  it  is  believed  to  be,  there  would 
appear  to  be  little  doubt  that  the  existence  of  a  steady 
demand  at  Darjeeling,  or  some  other  place  nearer  the 
frontier  within  British  territory,  would  lead  to  a 
steady  supply,  so  far  as  the  resources  of  Thibet  allow." 
The  Calcutta  Chamber  of  Commerce  and  the  Agri- 
Horticultural  Society  are  agreed  that  a  sample  of  Thibe- 
tan wool  sent  them  to  report  upon  is  worth  now  from  6^ 
to  7  pence  a  pound  in  England,  where  the  market  price 
of  wool  is  rising.  Given  the  correctness  of  this  estimate 
combined  with  forthcomingness  of  wool  from  Thibet  in 
large  quantities,  its  importation  thence  into  India  should 
prove  a  highly  remunerative  business. 

Leaving  Thibet  wool  for  the  indigenous  article,  we  find 
Mr.  Abbott,  the  Manager  of  the  Mo  hunt  of  .Jaintpore's 
indigo  factory,  quoted  as  an  authority  on  sheep  and 
wool.  He  says  "  the  grazing  in  Behar  is  for  India  the 
best  par  excellence."  We  are  glad  to  hear  it ;  but 
where  are  the  grazing  grounds  ?  Save  in  the  tiger 
preserves  of  Purneah  and  the  Nepal  Terai  we  know  of 
none.  With  a  population  altogether  devoted  to  agricul- 
ture, and  running  to  a  famine  pressure  of  700,  800,  and 
900  on  the  square  mile  of  country  uobody  is  likely  to 
find  land  in  Behar  that  might  be  tilled  given  up  as 
grazing  ground,  save  in  his  mind's  eye.  When  he 
talks  of  grazing  grounds  Mr.  Abbott  appears  to  mean 
the  sides  of  the  roads  in  the  dry  season,  and  indigo 
crops  in  the  wet.  He  writes  "  during  the  rains  practical 
farming  planters  are  glad  enough  to  let  them  (i.e.,  sheep) 
have  the  magnificent  grazing  of  the  inevitably  heavy, 
undergrowth  in  their  indigo  lands,  charging  the  value  of 
one  sheep  in  the  hundred  for  the  right."  Therefore 
says  Mr.  Abbott,  because  there  is  heavy  undergrowth 
in  indigo  lands  for  three  months  in  the  year,  "  Behar  is 
eminently  a  country  suited  to  sheep  farming."  It  is  a 
sweetly  illogical  and  unpractical  idea.  Or  shall  we  put 
it  that  99  Behar  planters  out  of  100  are  not  "  practical 
farmers."  They  certainly  do  not  recognize  heavy  under- 
growth as  either  inevitable  or  tolerable  ;  and  when  they 
catch  sheep  "  peimul  kurring"  their  indigo— or,  as  Mr. 
Abbott  puts  it  "  grazing" — they  give  evidence  of  their 
partiality  for  the  practice  by  sending  the  trespassing 
animals  to  the  nearest  pound. 

The  Panama  Canal  Company,  according  to  late  advices,  is 
pursuing  the  new  economical  policy  with  vigor,  and  expenses 
are  being  cut  down  on  all  sides.  It  is  said  that  little  is  being 
done  save  at  Culebra,  La  Boca  and  Gatun.  The  Machine  shops 
at  Bas  Matuchin  have  been  closed  and  200  men  discharged.  The 
repair  work  is  transferred  to  the  Panama  R.  R.  shops  at  Colon. 


CANAL  PLANTATIONS  IN  THE  NORTH-WRST 
PROVINCES. 

Caxals  are  useful  and  commendable  pulDlic  works  when 
they  can  be  deterred  from  efflorescences  of  reh,  and  da 
not  ruin  the  ryots  in  their  neighbourhood  through  the 
agency  of  an  extortionate  amlah.  Thanks  to  some 
wrinkles  in  forestry  acquired  of  late  years  they  have 
become  incidentally  productive,  as  well  as  ornamental. 
We  have  before  us  the  North-West  Provinces  Government 
review  of  the  subject  for  1886-87,  shewing  a  net  revenue 
of  Rs.  98,408,  a  svibstantial  increase  on  the  in-comings  of 
previous  yeai's. 

The  increase  is,  we  are  told,  altogether  contributed  by 
plantations  on  the  two  large  systems,  while  the  minor 
canals  shew  a  falling  off. 

The  Agra  Canal  it  appears  is  supported  by  a  steady  de- 
mand for  fuel  at  Delhi.  That  is  satisfactory  as  far  as  it 
goes ;  but  leaves  a  good  deal  to  be  desired  from  an  irri- 
gational  point  of  view.     ■ 

It  must  be  borne  in  mind,  however,  that  canals  are  only 
intended  and  can  only  be  used  justifiably  to  eke  oufe 
seasons  of  drought.  They  must  always  be  subordinate  to 
Railways,  as  famine  relief  agents. 

In  the  days  before  Railways  were,  they  did  good  service  ; 
probably  no  more  will  be  constructed  now ;  they  are  play- 
ed out. 

From  a  meteorological  point  of  view,  if  fi:om  no  other, 
it  is  satisfactory  to  know  that  the  number  of  trees  flourish- 
ing in  canal  plantations  at  the  close  of  the  year  under 
review,  made  a  not  insignificant  total.  Here  is  the 
return : — 


Canals. 

Number  of  trees. 

Increase. 

Decrease. 

1886-87. 

1885-86. 

Upper  Ganges 

Lower    ditto 

Agra 

Kastern  .Jumna 

Dun 

796,352 
524,025 
360,548 
243,328 
1.3,772 

795,107 
484,108 
352,587 
248,691 
12,814 

1,245 

39,917 

7,961 

"958 

... 
5,363 

Total 

1,938,025 

1,893,307 

44,718 

The   following  return   gives   the   number  of  first-class 
trees,  i.e.,  trees  having  six  feet  girth  and  over : — 


Canals. 


Upper  Ganges 

Lower    ditto 

Agi-a 

Kastern  Jumna 

Uun 


Total 


1886-87.       1885-86.      Increase.     Decrease, 


9,782 

7,907 

316 

19,067 

1,847 


38,919 


10,738 

7,816 

277 

18,453 
1,845 


39,129 


91 

39 

614 

2 


956 


219 


The  Report  under  consideration  tells  us  of  a  marked 
diminution  and  distinguishment  in  maintenance  charges 
on  the  Upper  and  Lower  Ganges  Canals.  Why  is  this  ? 
Why  does  the  revenue  in  the  former  continue  to  shew  a 
marked  upward  tendency,  while  the  latter  does  not  ? 
No  exceptional  economic  or  geographical  reai5ons  are  put 
forward  to  account  for  the  fact ;  but  the  Aligarh  and  Bu- 
landshahr  Divisions  are  invited  to  flirnish  explanations. 
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41JM1  ttew  wei«  foiled  during  tho  yejir  under  review, 
^ttfff  nrcn  thouMUid  morv>  thau  were  available  iu  the 
fKoedSiag  y«r.  Tlie  highest  average  price  was  obUiinod 
Ok  Uie  Bakn^lMhr  Division,  the  lowest  in  the  Alignrh 
Diviaoii.  Pkiew  current  iren»  largely  affected,  we  are  told, 
k)r  the  V*»«"'MMt  renuuning  undisposeil  of  in  depots  at  the 
•ad  of  the  jmt.  It  ooeurs  to  us  that  the  late  Mr.  Herschell 
Dear  of  Mon^yr  oaed  to  manage  his  extensive  timber 
fciiMl^w  on  more  economical  lines.  "  It  is  said  that  sub- 
diTMMnal  officers  in  the  Cawnpore  Division  have  attempted 
to  get  a  mote  oonrect  count  of  trees  this  year." 

What  is  the  use  of  accounts  unless  they  are  correct  ? 
What  is  the  use  of  sub-divisional  ofScers  if  they  do  not 
always  try  to  be  correct  It  would  be  far  better  to 
have  no  statistiai  at  all,  or  rather  no  figures  miscalled 
statistics,  than  nusleadiiig  ones. 

In  the  Fatehgarfa  IXstrict  Rs.  2,003  were  spent  to  start 
■uneries  for  raising  siasoo  trees,  and  3,700  trees,  chiefly 
■tangoes,  were  pUnted  out.  That  does  not  .«cem  to  us  by 
any  means  a  niaguificcnt  resxdt.  Indeed,  this  Report  is 
froai  b^[inning  to  end  disappointing ;  suggestive  only  of  a 
lack  of  willingness  or  of  ability  to  put  a  little  heart  into 
the  work.  The  one  redeeming  feature  is  an  attempt  made 
to  introduce  cultivation  of  the  date-palm  into  the  Etawah 
District  Sowings  there  have  been  made  with  seed  obtained 
from  Burma,  from  the  Persian  Gulf,  and  Sind.  Experi- 
ments are  also  bi-ing  made  with  Tuniscan  seed,  supplied 
from  the  Saharanpur  Botanical  Gardens. 

About  this  foolish,  uneconomical,  impracticable  attempt 
to  graft  forestry  on  canals,  Mr.  Bagshawe,  of  the  Forest 
Department  notes  and  censures,  "  a  want  of  system  and 
continuity  of  methotl."  What  busine.ss,  whether  public 
or  private,  can  be  carried  to  a  successful  issue  without  such 
adjuncts  ?  It  is  no  economy,  but  the  very  reverse  to  stint 
a  department  in  such  respects.  Head  masters  cannot  do 
jostaoe  to  their  work  without  help  from  assistant  masters  ; 
Queen  bees  would  be  nowhere  without  qualified  subordi- 
nates ;  a  looomotive  could  not  nm  without  wheels.  Let  the 
Plantation  Department  of  the  N.-W.  P.  Irrigation  Depart- 
ment pay  more  heed  to  the  practical  and  less  to  techni- 
calities than  it  has  been  in  the  habit  of  doing  ;  and  there 
will  then  be  some  hope  of  success  attending  its  probably 
well   intcntione<l   efforts   to  do  some  good   iu   the   world. 

ApropuH  here  U  a  suggestive  paragraph  :— The  system 
at  present  generally  adoptetl  is,  when  the  budget 
is  drawn  up  to  make  a  forecast  of  what  is  to  be  done 
the  following  year  under  each  head  of  work,  while  the 
method  of  carrying  it  out  depends  greatly  on  the  time  the 
Bxecutive  Engineere  and  the  sub-divisional  officers  can 
give  to  this  branch  of  their  duties.  The  result  is  that 
good  work  done  one  year  is  often  forgott-en  the  next,  and 
the  wlvance  made  is  lost. 


RcmAK  PsooKBM  i«  BorHARA.-The  railway  sUtion  which 
tkc  RoMiMi*  have  decided  upon  building  at  Bokhara  will  be  com- 
pUud  in  aboat  ais  or  »even  monlli».  Building  materials  mich  «g 
ironpilUn,  beama,  &c.,  are  arriving  from  Saraarkund  packed  on 
(b«buk«of  cameUand  horaea;  they  are  transported  with  great 
diffietilljr.  The  matcriala  for  building  a  bridge  across  the  Oxuh  at 
the  lUrki  crcMaiog  aod  for  the  conatruction  of  a  cararanaerai  there, 
•r«  also  being  collected. 


§^itB  Htti  €cmment0. 

The  Bentota  R.\iuvay,  Ceylon. — The  Engineers  are 
busy  from  Kalutara  southwards,  which  means  that  the 
railway  to  Bentota — before  that  to  Haputale — will  shortly 
bo  iin  fait  accompli.  Stations  might  be  erected  at  Paiya- 
gala,  Maggoua  and  Bcruwela,  the  terminus,  for  a  time,  of 
course,  being  at  Bentota. 

Allahabad  University. — Colonel  A.  M.  Brandreth, 
R.E.,  Principal,  Thomason  College,  Roorkee,  and  Mr.  J.  S, 
Beresford,  M.E.,  Officiating  yuperintending  Engineer, 
1st  Circle,  Irrigation  Works,  have  been  appointed  to  be 
Fellows  of  the  Allahabad  University.  Will  Roorkee 
be  affiliated  to  the  new  University  ? 

Railway  Enterprise  in  India. — A  Consulting  En- 
gineer for  Railways  d  eclares  anent  a  proposal  for  a 
small  provincial  line  offering  as  favorable  prospects  of 
remunerative  return  as  any  line  in  the  country,  that  "  any 
idea  of  raising  the  capital  in  this  country  may  be  dis- 
missed as  being  in  the  highest  degree  improbable." 

Water-Supply  Schemes  in  the  Northern  Circars. 
— Both  Vizianagram  and  Vizagapatam  are  to  have  water 
projects.  The  failure  of  artesian  borings  in  tho  latter 
town  renders  such  a  measure  imperative.  The  work  in 
both  cases  will  be  entrusted  to  Messrs.  Burn  &  Co.  of 
Howrah,  who  are  already  well  known  in  the  district. 

Boat  Navigation  on  the  Madras  Canals. — It  has 
been  elicited  that  although  the  authorised  charge  from 
Masulipatam  to  Bezvada,  48  miles,  is  8  annas,  yet  that 
passengers  are  often  carried  for  1  anna,  owing  to  boats 
competing  one  with  the  other.  Under  these  circumstances, 
the  public  can  travel  at  quarter  pie  per  mile,  which  is  the 
cheapest  fare  on  record  in  this  or   any  other  country. 

The  "  LuciGEN  "  Again.— It  may  be  remembered  by 
our  readers  that  some  weeks  ago  an  experiment  was  made 
in  Bombay  with  the  Lucigen  apparatus,  which  is  designed 
to  afford  a  bright  light  iu  open  spaces,  the  flame  being 
produced  by  oil  and  the  machine  being  wrought  by  means 
of  compressed  air.  This  new  illuminant  has  been  made 
tho  subject  of  an  elaborate  paper  and  exhaustive  discus- 
sion before  the  Society  of  Arts,  London. 

The  Nizam's  P.  W.  D.  Gradation  List.— Mr.  Palmer, 
the  Chief  Engineer  and  Secretary  of  the  Hyderabad 
State  P.  W.  D.,  has  graded  the  Executive  Staff  working 
under  him,  and  promotions  will  henceforth  depend  on  the 
rank  in  the  Graded  List.  There  is  much  dissatisfaction 
among  some  of  the  officers — especially  the  Assistant  En- 
gineers and  Supervisors  who  passed  from  the  late  C.  E. 
College — with  rcgar  d  to  the  order  in  the  List. 

Bomray  Port  Trust.— Prince's  Dock  Extension 
Works  Progress  Report  No.  35  for  November  1887  shows 
that  certificate  No.  34  for  Rs.  59,557-1-1  was  passed  on 
the  12th  December,  the  total  amount  paid  to  the  con- 
tractors to  date  being  Rs.  38,96,892-  2-4.  The  daily  aver- 
age number  of  men  and  women  working  on  the  Dock 
and  at  the  quarries  for  Messrs.  Kirby  &  Co.  was  2,426,  the 
greatest  number  in  one  day  (8th  November)  being  2,724. 

"  Ourselves." — A  leading  Madras  paper  says :  "  In- 
dian ENGiNERRrNG,  an  illustrated  weekly  journal  pub- 
lished ill  Calcutta  in  the  interest  of  tho  Civil  Engineer- 
ing Profession  in  India,  commences  its  second  year  of 
publication  on  tho  1st  of  January.  Mr.  Pat.  Doyle,  c.E. 
the  Editor,  through  whose  enterprise  Indian  Engineer- 
ing was  started  and  brought  to  its  present  perfection,  is 
to  be  congratulated  upon  the  success  of  his  labours.  The 
circulation  has  attained  to  over  one  thousand  copies  per 
week." 
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The  late  Mr.  Francis  Fedden,  F.G.S.,  A.R.S.M.— 
The  Director  of  the  Geological  Survey  of  India  has  receiv- 
ed telegraphic  information  from  the  Collector  of  Vizaga- 
patam  of  the  sudden  death  from  heart  disease  of  Mr. 
Fedden,  Officiating  Soperintendent,  who  joined  the  Survey 
in  1860,  and  had  attained  to  the  rank  of  First  Grade  only 
in  April  last.  Mr.  Fedden  was  known  as  a  most  conscien- 
tious and  hardworking  officer,  from  whom  much  was 
expected,  relative  to  a  part  of  the  country  which  had  up 
till  now  only  been  cursorily  examined  by  the  Survey. 

A  P.  W.  D.  Grievance. — The  members  of  the  upper 
subordinate  establishment  of  the  Public  Works  Depart- 
ment were  "  gazetted  "  officers  from^the  time  of  the  estab- 
lishment of  the  Department,  but  they  were  afterwards 
deprived  of  that  privilege  which  they  held  for  years.  It 
is  not  consistent  ^vith  reason  or  justice  that  a  sub-inspect- 
or of  schools  on  Rs.  30  a  month,  or  an  educational  clerk 
on  the  same  pay,  should  have  his  appointment  gazetted, 
while  a  sub-engineer  on  a  pay  of  Rs.  500  and  an  allow- 
ance of  Rs.  150 — in  all  Rs.  650 — a  month,  is  not  a  gazetted 
officer. 

Nerinjipet  Project,  Salem  and  Coimbatore  Dis- 
tricts, Madras. — The  Executive  Engineer's  report,  hav- 
ing quite  satisfied  the  Superintending  Engineer  that 
it  would  be  a  waste  of  time  and  money  to  proceed  further 
with  the  investigation  of  the  project,  as  it  could  not  fail 
to  be  utterly  unproductive,  while  even  famine  works  are 
expected  to  promise  some  small  returns,  it  has  been  de- 
cided by  the  Chief  Engineer  that  the  further  investigation 
of  the  Nerinjipet  project  in  the  Coimbatore  and  Salem 
districts  may  be  abandoned,  a.nd  it  will  be  excluded  from 
the  list  of  those  projects  requiring  investiijation. 

Star  of  India. —  To  be  Knight  Commander:  Colo- 
nel James  Browne,  C.B.,  c.s.l..  Royal  Engineers,  lately 
Engineer-in-Chief  of  the  Siud-Pishin  Railway.  2'o  be 
Companion :  Francis  Langford  O'Callaghan,  Esq.,  c.i.e. 
Engineer-in-Chief  of  the  Sind-Pishin  and  Kwaja-Amran 
Railway.  Referring  to  these  honors,  we  find  the  observa- 
tion made  that  Colonel  Browne  is  a  suitable  addition  to  the 
list  of  Knights  Commanders,  and  that  Mr.  O'Callaghan — 
the  ablest  of  our  Railway  Engineers — deserved  better 
than  he  has  received,  comparing  his  services  and  his 
reward  with  those  of  others  whose  names  appear  in  the 
Gazette.  Both  nominations  are,  however,  a  welcome 
recognition  of  the  claims  of  the  Profession. 

Punjab  Forests,  1886-87.— The  financial  results  of 
the  year's  working  have  been  satisfactory.  The  net 
surplus  was  Rs.  4,10,767  as  compared  with  Rs.  1,74,930 
for  the  previous  year.  The  receipts  were  Rs.  11,27,277, 
an  increase  of  Rs.  2,76,858.  The  expenditure  amounted 
to  Rs.  7,16,510,  an  increase  of  Rs.  41,027  only.  The 
increase  in  the  revenue  is  due  to  extended  timber  works, 
principally  in  Chamba,  Bashahr  and  Pangi,  to  the  dis- 
posal of  Kulu  sleepers  and  to  increased  sales  of  fuel  to 
the  Railway  Department  in  the  Chenab  and  Montgomery 
Divisions.  The  amount  of  outstanding  revenue  at  the 
close  of  the  year,  Rs.  65,970,  is  large.  This  is  chiefly  on 
account  of  <;razing  revenue  in  the  Gujranwala  District 
and  the  Montogomery  Division,  where  distress  prevailed 
among  cattle-owners. 

Russian  Progress  in  Central  Asia. — Until  the  other 
day  no  bridge  had  spanned  the  Oxus  since  the  time  of 
Timur  the  Tartar.  On  the  19th  of  October,  General 
Annenkoff  rode  across  the  new  Railway  bridge,  which  is 
near  enough  to  completion  to  allow  of  the  passage  of  a 
man  on  horseback.  Timur's  bridge  was  a  bridge  of  boats 
and  is  decribed  by  the  honorable  knight,  Ruy   Gonzales 


de  Clavijo,  who  was  sent  by  the  King  of  Castillo  on  an 
embassy  to  the  city  which  Milton  knew  of  as  "  Samarcand 
by  Oxus,  Temir's  throne.  "  That  was  nearly  five  centuries 
ago.  Moscow,  which,  as  Gibbon  says,  once  trembled 
at  the  approach  of  the  Tartar,  is  already  master  of 
Samarcand ;  and  the  construction  of  the  Russian  Railway 
bridge  over  the  Oxus  at  Charjui  is  only  the  prelude  to  a 
formal  annexation  of  Bokhara. 

State  Railways  in  Ceylon. — The  fact  that  during 
the  last  20  years  the  extension  of  the  Railway  system 
has  been  an  almost  continuous  source  of  bitter  contro- 
versy about  gauges,  routes,  engineering  questions  and 
other  such  matters  which,  in  other  countries,  are  never 
heard  of  outside  of  Engineers'  offices  and  Railway  Board 
rooms,  is  a  remarkable  feature  of  Colombo  local  history. 
The  strange  spectacle  of  a  community  divided  by  such 
questions  into  parties,  disputing  their  several  opinions 
even  more  fiercely  than  is  done  by  experts  themselves, 
suggests  that  there  must  be  some  special  peculiarity  in 
the  position  to  account  for  wrangling,  such  as  never  dis- 
turbs the  public  mind  elsewhere.  To  say  the  least. 
Railway  matters  in  Ceylon  must  be  sadly  out  of  joint,  and 
we  can  only  account  for  it  by  the  false  position  in  which 
the  Government  stands  in  relation  to  the  question. 

Madras  Tank  Restoration  Works. — The  total  area 
covered  by  these  operations  of  1886-87  was  8,082  square 
miles,  of  which  5,485  had  been  completely  investigated 
at  the  end  of  that  year.  The  amount  of  estimates  sanc- 
tioned during  the  year  was  Rs.  3,64,236,  the  cost  of  in- 
vestigation being  Rs.  2,17,506,  or  59"7  per  cent,  of  amount 
of  estimates.  This  is  a  rather  higher  percentage.  The 
total  amount  of  estimates  sanctioned  from  the  commence- 
ment of  operations  in  1883-84  up  to  the  end  of  1886-87 
was  Rs.  9,28,137,  of  which  Rs.  8,19,871  are  for  Govern- 
ment tanks,  and  Rs.  1,08,266  for  zemindari  and  private 
tanks.  The  total  expenditure  to  the  end  of  1886-87  on 
Government  tanks  is  Rs.  3,88,534,  and  a  balance  of  sanc- 
tioned estimates  for  Government  tanks,  amounting  to 
Rs.  4,30,337,  therefore  remained  on  1st  April  1887  to  meet 
the  allotment  of  Rs.  2,58,024  on  "  works"  for  1887-88. 

Deficient  Railway  Plant. — The  Civil  and  Military 
(razefie  writes  :—"  Burma  is  suffering  from  an  unneces- 
sary attack  of  officialism,  a  remarkable  instance  of  which 
is  recorded  by  a  Rangoon  contemporary.  So  long  ago 
as  January  last,  a  contract  with  the  India  Office  autho- 
rities was  entered  upon  for  the  supply  of  a  certain 
number  of  501b.  rails  for  the  Toungoo-Mandalay  Rail- 
way. They  accordingly  turned  up,  and  were  duly 
shunted  off'  to  their  destination,  where  everything  was 
ready  for  their  reception.  When  the  plate-layers  start- 
ed work,  however,  the  rails  were  found  to  be  minus 
fish-plates,  bolts  and  spikes.  This  of  course  meant  a 
delay  of  another  three  months,  because  the  new  rules 
relating  to  the  Store  Department  requires  that  all  plant 
and  material  shall  be  supplied  direct  from  London. 
Evidently  the  good  folks  at  Whitehall  need  a  little 
waking-up." 

Assam  Railways  and  Trading  Company. — The  Secre- 
tary of  the  Assam  Railways  and  Trading  Company,  Limit- 
ed and  Reduced,  has  issued  a  circular  stating  that  the 
Company  has  entered  into  an  agreement  with  the  Rivers 
Steam  Navigation  Company,  under  which  the  Rivers 
Company  take  over  the  flotilla  of  the  Company  with  the 
exception  only  of  one  small  steamer  and  two  of  the  smaller 
flats  which  are  required  for  Railway  purposes.  The  agree- 
ment further  assures  to  the  Assam  Railways  and  Trad- 
ing Company  the  sale  at  remunerative  prices  of  coal  tro 
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Ml  extent  much  in  excess  of  the  sales  hitherto  existius;. 
Mowover,  under  the  •greeinent  not  only  will  carriage  be 
Hondfd.  »t  rauonftble  r»tes.  for  nearly  all  the  coal  which 
tiwptoocnt  capwity  of  the  collieries  and  Railway  can  con- 
vwieaUy  deliver,  but  arrangements  are  also  n»a»le  for  its 
nknpon  terms  likely  to  be  remunerative  to  this  Company. 
The  general  effect  of  the  agreement  is  such  as  marks  a 
MW  departure  in  the  aflfairs  of  the  Company,  which  very 
BMtanftlly  iutproves  it«  prospects. 

The    MtsoKK  Watkr-Supply.— A   Bangalore  paper 
obaerres    that  while    numberless    minutes    have    been 

written   and    endleas    discussions  have   taken    place   to 

impiOTe  the  water-supply  of  Bangalore,  it  is  a  patent 

faoi.  notwithstanding,  that  nothing  effectual  has  yet  been 

4g^,    The  city  of  Mysore,   however,  has  taken  a  step  in 

adrance.  thanks  to  the   liberality  of  the  Durbar  and   to 

tbe  activity  of  Mr.  Standish  Lee.     The  main   portions  of 

Uw  capiul  have  now  a  very  good  supply  of  the  precious 

liquid  brought  down  by  pipes  laid  from  the  large  Kooker- 

I(«1U  unk,  which  can   be  drawn  by  people  from  elegantly 

Mt  Ibantains   erected  at    different    localities.     Another 

eoBTaninit  management  which  one  notices  is  that   clean 

and  Inndsome  stone  reservoirs    have   been    formed,    in 

which  limpid  water  is  stored  up.     These  nice  little  arti- 

SoaI  ponds  are  kept  scrupulously   clean,   one   being  set 

MMii  tat  the  Brahman  community,  another  for  the   Mos- 
lem brotherhood,  and  the  third  for  the  Soodra  population. 

We  learn  that  by  degrees,  the   whole  of  the  town  and  its 

aaborbs  will  be  similarly  supplied  with   fountai  ns. 

Obitcart. — Mr.  Francis  Fedden,  A.  R  S.  M.,  F.  G.  S., 
Offidatinj;  Superintendent  of  the  Geological  Survey  of 
India,  whose  death  we  have  noticed  elsewhere,  was  a  distin- 
guished student  of  the  Royal  School  of  Mines,  London. 
He  joined  the  Survey  in  ISCO,  when  he  was  deputed  to 
Borma  until  1864,  and  was  then  attached  to  the  Salween 
surveying  expedition.  During  the  rest  of  his  career  he 
woflced  in  Central  India  and  the  Bombay  Presidency  until 
laat  year,  when  he  was  moved  down  to  Vizagapatam.  One 
of  the  great  generalizations  of  the  Survey  as  put  forth  by 
Mr.  H.  F.  Blanford  was  the  glacial  character  of  the  oldest 
(Talchir)  group  in  the  Gondwana  formation  (coal  bearing 
■eries),  but  to  Mr,  Fedden  is  due  the  discovery  of  the 
oonplete  evidence  of  th  is  in  the  scratched  boulders  and 
old  floor  of  that  group  in  the  Central  Provinces ;  a  large 
boulder  standing  now  in  the  Geological  Gallery  of  the 
Indian  Museum  bearing  witness  to  his  singular  closeness  of 
obwrvation. — Part  2  of  Vol.  XXI  of  Memoirs  of  the  Geolo- 
gical Survey  of  India,  "  Geology  of  Kathiawar,"  is  the 
result  of  his  independent  work  on  that  side  of  India. 

Sows  Chakactebistics  of  the  Natives  of  India.— 
Mr.  James  Young,  the  Honorary  Secretary  of  the  Sassoon 
Mechanics'  Institute,  on  a  recent  occasion  lecturing  on  the 
above  subject  said : — A  country  so  beautiful  as  India  ought 
to  have  produced  a  splendid  national  school  of  art ;  but, 
•tnuge  to  say,  no  such  school  exists,  and  the  study  of  art 
piMiMics  no  charm  for  the  native  mind.  Art  has  achieved 
b«r  triumphs  where  she  has  had  the  greatest  difficulties  to 
encounter.  In  India  the  vivid  colorings  of  nature  are 
appreciated  by  the  stranger  alone.  The  native  beholds 
the  sun  rise  and  set  in  transccndant  beauty,  but  gazes  on 
the  Bpf;clnc\c.  with  indifference.  The  tropical  glories  of 
the  night,  the  full-orbed  moon  and  the  elofjucnt  stars 
excite  no  feeling  of  admiration  in  him.  Amidst  scenery 
of  unrivalled  beauty,  he  pursues  the  even  tenor  of  his 
way,  deaf  to  the  appealing  voice  of  nature.  Efforts  are 
now  being  made  by  the    administration  to  stimulate  and  \  strutts   and  bulkheads. 


foster  a  love  of  the  beautiful,  and  to  promote  the  cul- 
tivation of  art  among  the  native  populations.  Those 
efforts  are  directed  towards  a  truly  praiseworthy  end. 
The  Cinchona  Industry  in  India.— In  spite  of 
a  landslip  last  year  by  which  300,000  promising 
trees  were  launched  into  space,  the  cinchona  planta- 
tions at  Darjeeling  continue  to  increase  and  mul- 
tiply,  and  shew  a  balance  on  the  right  side  of  the  books. 
Last  year  the  initial  cost  price  of  the  stuff  and  the 
outlay  incurred  in  its  preparation  was  Rs.  94,028  and 
the  value  of  the  febrifuge  produced  Rs.  1,13,152.  Har- 
vesting the  bark  cost  a  fraction  over  5{  annas  per  pound 
at  Darjeeling.  On  the  Nilgiri  plantations  it  costs  nearly 
11  annas.  Sales  of  the  febrifuge  to  medical  departments 
and  the  public  from  Darjeeling  amounted  to  5,88olbs, 
last  year.  This  represents  a  slight  increase  over  the 
previous  year's  returns,  but  measures  short  when  com- 
pared with  the  demand  between  the  years  1881  to  1884i. 
One  of  the  causes  of  this  is  said  to  have  been  that  the 
Medical  Department  had  to  work  off  large  stocks  of 
English  quinine  sent  to  India  by  the  Secretary  of  State 
four  years  ago.  It  is  the  Secretary  of  State's  irrespon- 
sible privilege,  in  small  matters  as  well  as  in  great  ones, 
always  to  be  doing  those  things  which  he  ought  not 
to  do. 

State  Agency  for  Railway  Management. — Apropos 
of  late  miscarriages  and  complaints  of  inefficiency 
and  muddle  on  the  part  of  the  management  of 
the  Eastern  Bengal  Railway,  a  contemporary  perti- 
nently suggests  that  a  Railway  Manager  ought  to  be 
trained  up  to  his  business,  and  that  it  does  not  pay  the 
State  any  more  than  it  suits  public  convenience  to  pitch- 
fork square  men  into  round  holes,  or  vice  versd,  without 
regard  to  their  fitness  for  the  work  required  of  them. 
"  He  should  be  conversant  with  every  method  of  foster- 
ing the  use  of  the  line  for  the  transport  of  country 
produce,  and  not  kill  it  by  leaving  merchants  to 
convey,  as  in  the  case  of  jute,  their  merchandize  by 
country  craft  to  Chittagong  for  shipment."  Surely 
this  is  a  matter  the  Calcutta  Chamber  of  Commerce 
might  bestir  itself  about.  There  will  be  a  good  oppor- 
tunity soon,  when  the  Government  of  India  returns 
to  its  head-quarters.  When  Mr.  Franklin  Prestage  was 
Manager  of  the  Eastern  Bengal  line  its  affairs'  were  con- 
ducted to  everybody's  satisfaction,  recipients  of  dividends 
on  shares  not  excepted.  And  now  in  connection  with  it 
one  hears  of  nothing  but  muddle,  inconvenience,  and 
bickerings  between  the  travelling  public  and  insouciant 
State  Railway  officials. 

The  Meinam  Flotilla  Co.,  Limited. — There  was  recent- 
ly launched  from  the  building  yard  of  the  Bangkok  Dock 
Company,  Limited,  the  first  steamer  of  the  recently  form- 
ed Meinam  Flotilla  Co.,  Limited,  for  which  the  Borneo 
Company  are  the  Managing  Agents  in  Bangkok.  The 
Company  has  been  formed  to  build  vessels  for  the  purpose 
of  opening  up  trade  with  the  interior  of  Siam,  and  is 
intended  to  be  worked  on  similar  principles  as  the  Irra- 
waddy  Flotilla  Co.  of  Burma,  The  vessel  is  of  the 
flat-bottomed  stern  wheel  type,  to  suit  the  shallow  parts 
of  the  river,  and  was  designed  and  built  in  Port  Glasgow 
by  Messrs.  D.  J.  Dunlop  &  Co.  She  was  shipped  out  in 
pieces,  and  rebuilt  by  the  Bangkok  Dock  Co.,  Limited. 
Length  over  all  108  feet,  beam  24  feet  6  inches,  depth  4 
feet.  She  is  built  of  ^g"  galvanized  steel,  in  several 
compartments,   well  stayed  and  supported  throughout  by 

The  decks,  passenger  cabins,  ic,, 
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are  of  teak,  made  and  fitted  by  the  Bangkok  Dock  Co., 
Her  engines  are  composite,  diameter  of  cylinder  17,  and 
34  stroke,  situated  right  aft,  while  the  boiler  is  of  the 
locomotive  type  and  placed  forward  ;  the  wheel  is  com- 
posed entirely  of  steel,  and  is  11'6"  diameter.  The 
Company  has  now  commenced  building  steel  barges,  and 
it  is  expected  another  steamer  will  soon  be  under  way. 
Meteorology  in  Bengal. — Mr.  Pedlar  says  iu  his 
Summary  of  the  Monsoon  period  of  1887,  that  the  main 
features  of  interest  in  the  meteorology  of  the  period  ante- 
cedent to  the  rains  appear  to  have  been,  first  the  occur- 
rence of  the  heavy  snowfall  in  the  Himalayan  region  to 
the  north  of  Bengal.  It  is  apparently  now  established 
that  an  unusual  accumulation  of  snow  in  the  Himalayas 
tends  to  retard  the  advance  of  the  south-west  monsoon 
humid  current  over  Upper  India,  and  hence  to  diminish 
considerably  the  rainfall  of  the  south-west  monsoon  sea- 
Thus  the  existence  of  this   condition   rendered   it 


son 

possible,  or  even  probable,  that  the  monsoon  current  in 
1887  would  not  establish  itself  in  Bengal  till  rather  lat- 
er than  usual,  and  that  it  would  be  rather  feeble,  and,  as 
a  matter  of  fact,  the  current  did  not  establish  itself  till 
a  week  later  than  the  average  date  of  commencement  ; 
throughout  its  existence  it  was  weak,  and  finally  it  re- 
tired considerably  earlier  than  usual.  The  second  point 
of  interest  was  that  temperature  had  generally  been  de- 
cidedly below  the  normal  (possibly  also  caused  by  the 
heavy  snowfall  in  the  Himalayas),  and  for  certainly 
three  or  nearly  four  months  out  of  the  five,  the  mean  tem- 
perature was  distinctly  in  defect.  Pressure  had  also  been 
in  defect,  but  not  quite  to  the  same  extent,  while  on  the 
other  hand  the  rainfall  of  three  or  four  out  of  the  five 
months  had  been  decidedly  larger  than  the  normal. 

"  Madras  Railway"  Extension.— The  following  parti- 
culars   in    connection   with     the    Palghat    and   Calicut 
Extensions  of  the  Madras  Railway,  to  be  opened  for  traffic 
with  the  new  year,  cannot   but    be    of    interest    to    our 
readers.     The  Palghat  Extension  is  only  3  miles   long.    It 
starts  with  a  curve  of  20  chains  radius   from   the   present 
Palghat  station— which  for  the  future  is  to  be  designated 
Olavakod— runs    in   a    north-easterly    direction   to    the 
town  itself  of  that  name — where   the   station  arrange- 
ments for  the  present  are  temporary,  pending  the  decision 
upon  the  proposed  extension  from  Palghat    to   Dindigul. 
Besides  a  single  twenty-feet  girder,  opening   at  the  332nd 
mile,  the  only    work  of  importance,  is  a  girder  bridge  of 
four  sixty-feet  spans  over  a  branch  of  the   Ponani   River. 
The   Calicut    Extension  is   9  miles   long,    and   diverges 
from  the   main  line   at  the  364th  mile,  the  line  between 
this  point  and  Beypore  being,    for  the   present,   still   re- 
served to  work  the  goods  traffic  to   Beypore,  pending  the 
completion  of  the  Ferok  Bridge  ;  but  this  will  be  ultimate- 
ly abandoned.      There    are  three  large   bridges   on    this 
portion   of  line,   one   of  four  64  feet  openings  over  the 
Beypore  backwater,  which  is   incomplete  (Ferok    Bridge), 
and  across  which,  for  the  present,  passengers  and  goods  will 
be  ferried  ;  one  of  six   121    feet   spans  over  the    Beypore 
River,  which,  being  also  incomplete,  is  supplemented  by  a 
diversion  across  the  bed  of  the  river,  and   one  of  three  21 
feet  spans  over  the  Kullai  River,  which  has  been  completed. 
A  Brahmin  B.A.,  B.C.E.— The  following  story  is  told 
by  Lord  Connemara,  Governor  of  Madras,   in  an   account 
His  Lordship  has  published  of  a    tour  through   Wynaad, 
Malabar,  Cochiu,  Travancore,  Tinnevelly,  Madura,  Trichi- 
nopoly  and  Tanjore  :—  "  A  Brahmin   surveyor,  a'  Bache- 
lor of  Arte  and  of  Civil   Engineering,  employed  in  these 


works  (Peryia  Canal  project),   has  been  living  in  terror  of 
wild  beasts  ever  since  he  arrived  there.  He  hears  elephants 
'  growling  all  night,   which   sends  his  heart  down  to  zero 
point  of  courage.'     He  has,  he  says,   been  '  chased  by   a 
blue-eyed    bison, '    and    flying    '  with     great    velocity  ' 
dropped  his  theodolite.     The  instrument   broke,  and   he 
tried  to  replace  the   cobweb  with  one  of  his  own  hairs— a 
wire  cable  to  a  silver  thread.     When   remonstrated  with, 
he  said,  he  dropped   the  theodolite,    in  order  to  save  life 
(his  own).     On  another  occasion,  he  fell  down  a  precipice, 
and  '  would  have  been   killed,  had   not  gravity  come  to 
his  aid.  '  Nor  is  this  the  full  tale  of  his   adventures.    One 
day,  while  carrying  a  big  stick,  he  met  a  bear,  or  thought  he 
did,  and   fled,   leaving   all   his   work-people  to    face   the 
animal.     The  Executive  Engineer  told  him  he  should  not 
have  left  his  men ;  but  he  explained  that  on  seeing  the  bear 
he  '  immediately  made  a  mental   calculation  of  his  stick's 
powers  of  resistance  by  Hodgkinson's  Tables, '   and   found 
them    insufficient.     As   for  the  work-people,  he  left  them 
'  because  they  could  not  run   as   fast  as  he  could. '     His 
brother  actually  did  get   into   trouble   one  day,   and  this 
Bachelor  of  Arts  and   Engineer  thanked  God  it  was  his 
brother  and  not  himself, '  because    he   drew  less  pay,  and 
would  consequently  be  less   missed  by  the  family.  ''    Al- 
together he  is  a  source  of  much   amusement,  and  hopes 
great  things  for  himself,  saying  that  since  he  came  up  he 
has  already  been  made  '  half  a  man.  '     It  is  quite  a  new 
thmg   for   a   young  and  educated  Brahmin,  the  heir  of  all 
the  (Hindu)  ages,  to  take  to  jungle  work  at  all." 

Joint   STOck  Companies  in  India.— The  amount  of 
capital  invested  in  Joint  Stock  Companies  in  this  country 
is  much  larger  than  many  persons  might  imagine.    At  the 
end  of  1886-87  there  were  no  fewer  than  886   Companies, 
possessing  a  nominal  capital  aggregating  2,913  lakhs,  and 
an  actual  paid-up  capital  of  2,138  lakhs.     Out  of  the  total 
capital  Bengal   heads   the  list  with   968  lakhs,   Bombay 
follows  with  872  lakhs,  and  Madras  comes  third,  with  144 
lakhs ;  so  that  these  three  represent  about  92f  per  cent,  of 
the  whole  invested  capital.  Trading  Companies,  which  in- 
clude merchants  and  traders,   navigation,    railways  and 
tramways,  co-operative  associations,  and  shipping,  landing 
and  warehousing  Companies,   have  a  paid-up  capital  of 
Rs.  3,16,24,027.    Under  the  heading  of  mills  and  presses 
there  are  53  cotton  mills,   10  jute  mills,  38   mills    for 
cotton  jute,    wool,  hemp,    ftc,    60  for   cotton    and  jute 
screws     and   presses,    and    29    other    mills  and  presses, 
the    total  paid-up    capital    being    Rs.   9,10,68,956.     For 
mining   and   quarrying  there    are    25    Companies,   with 
a  paid-up  capital  of  Rs  98,47,314.    Ice   manufacture   is 
represented  by  12  Companies,  with  Rs.  20,96,313  paid-up. 
There  are  only  two  sugar  manufacturing   Companies,  but 
these  have  a  paid-up  capital  of  Rs.  16,09,425.     There'  are 
three  breweries  with  a  fully  paid-up  capital  of  Rs  12,00,000 
As  may  be  seen,  the  largest  part  of  the  capital  is  invested 
m  mills  and  presses,  where  Bombay   heads  the  list,   with 
619   lakhs,   chiefly  for   cotton  or  pressing  cotton,'  while 
Bengal  comes  next   with    196  lakhs,  chiefly  invested  in 
jute  mills  and  presses.     The  trading  Companies  are  near- 
ly equally    divided    between     Bombay   and  Bencal,   the 
former  having  147  lakhs  and  the  latter  141  lakhs  Fnv'ested 
m  these  Companies.     Bengal  again   heads  the  list  in  the 
mining  and  quarrying    Companies,    with   78    lakhs,   only 
10  lakhs  being  invested  in  the  much-talked  of  gold  min- 
ing Companies  in    Madras.     The  ice  making   Companies 
are  chiefly  confined   to  Bengal   and   Bombay,   while   the 
breweries  are   all   in  the   Panjab   and    the    North-West 
Provinces  and  Oudh. 
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^,  g^  ^  ted    Dhontji-Porebunder  Railway  waa 

Carrais  J.  H.  Mtis,  «.t.  ExecoU»e  Engineer,  Barrack  pore, 
hm  htta  ti«na{*rT«<i  to  Jubbalpor«. 

A  TOTAL  of  /4.000,(>00  .Uriii.g  i«  the  expenditure  needed  to  link 
Upfter  Burma  with  both  ChitUgong  and  CalcatU. 

Loao  IUat  opened  the  branch  line  from  Jetalear  to  Cboki 
«•  30th  DecMnber.  Tb*  Governor  recommendea  the  farmer  ex- 
iMMoa  of  Bailwmjr  in   Kathiawar. 

TteiHtiM*  d  the  Beng»l  Irrigation  Commission  were  snspena- 
•d  dvriax  the  X*iiia»  holidays.  They  recommenced  work  this 
wtAjm  the  inquiry  is  far  from  complete. 

ISTTXATIOS  has  been  receiveil  that  the  portion  of  line  to  Bez- 
wwU  el  the  BelUiy-Kistna  Sute  Railway  is  to  be  transferred  on 
M  praxive  to  the  Soothem  Mahratu  Railway. 

Tub  .nrrey  party  to  the  Hukone  Valley  will  set  out  after  all, 
thediiicuUiee  in  iu  way  having  been  arranged.  It  may  be  ex- 
pected to  i«Mh  the  Ctiindwin  River  by  the  30th  of  January. 

8*narACTOBT  reporU  continue  to  be  received  from  our 
AMmm  Boondazy  Oommiasioner,  who  is  now  well  on  his  way  to 
1^  Osoe,  to  complete  the  Dnkcbi-Bosaga  line  of  demarcation. 

Th«  working  of  traffic  bv  natives  on  the  several  Railways  on 
vhiefa  they  are  employed  'in  India  is  on  the  whole  favourably 
nyuiml  OB,  in   the     Administration   Report  just   published  for 

Wl  regret  to  learn  that  Mr.  Francis  Fedden,  A.R.&M.,  F.o.a, 
irat  glide  DepatT  Superintendent  of  the  Indian  Geological 
Swrej,  died  suddenly  at  Vizagapetam  of  heart  disease  on  the 
tTth  instant. 

At  the  iartanee  ol  the  SeereUry  of  State,  the  various  Boards 
•(  Direetton  of  the  Ooamnteed  Railway  Companies  in  India  have 
Bted  to  adopt  the  Sute  Rules  on  their   lines  in  regard  to  the 
ol  teetJmoniaU  or  valedictory   addresses  by    Railway 


Movom,  a  well-known  town  in  Bengal,  has  always  been  noted 
for  ita  fabrica,  but  it  is  becoming  celebrated  for  the  manufacture 
of  Cfaerma.  The  total  number  of  muzzle  loading  guns  turned  out 
iMk  yeer  waa  2,631  of  which  as  many  as  S,2S3  were  exported 
Aiefly  to  Calcutta. 

Tbb eMWtnotion  of  the  Frontier  Railway  extension  between 
Hiiokh  and  the  Kotal  is  in  band,  and  is  being  pushed  forward 
npidly.  The  Swiss  Engineers  brought  out  especially  for  the  ghaut 
work,  on  which  section  the  Abt  system  is  adopted,  hope  to  get 
thia«gh  it  in  six  months. 

TwM  financial  prospects  of  the  Barragunda  Copper  Company  shew 
Out  the  liabilities  were  Ra.  33,000,  while  the  assets  in  copper  and 
CMh  were  R&  33,000,  with  a  call  <lae  in  March,  which  would  bring 
in  aboat  Ra.  l,S7,0OO.  The  monthly  expenditure  was  about 
Ba.  16/X)0,  of  which  Rs.  6,000  came  from  block. 

Mb.  B.  W.  Clipt,  Executive  Engineer,  has  been  sent  to  the 
Osatral  Provinces  to  make  a  reconnaissance  survey  from  the 
neigfaboarhood  of  Rainandgoan  on  the  Bengal  Northern  Rail- 
way to  Wamnga,  in  Hyderabad.  This  is  the  first  step  towards 
the  direct  line  of  Railway  from  Calcutta  to  Madras. 

Tbb  Chief  Commissioner,  Central  Provinces,  has  ordered  the 
nud  from  Nagpar  to  Umrair  and  Bewapur  to  be  roughly 
aarreyed  and  reported  on,  with  a  view  to  constructing  a  light 
istlway  to  those  places,  if  the  traffic  is  likely  to  be  good.  Mr. 
D.  Wallace,  Executive  Engineer,  is  engaged  in  the  work. 

Tbb  native  Municipal  Commissioners  of  Calcutta  continue  to 
eppoas  the  scheme  for  con«tructing  a  wide  street  from  the  Hnwrah 
Mndga  to  Bealdah.  The  p^rt  of  the  town  which  the  street 
voaiU  open  ap  and  let  lii;ht  and  air  into  is  typically  Asintic, 
and  a  reproach  to  a  civilized  Government  But  under  the  folly 
calttd  Lnc<l  Self-Oovernment,  the  Government  of  India  is 
not  responsible  for  it. 

Tnr  nii'i»T  f.f  Msnralnri*  files  is  so  well  recognized  now  that  the 
^'  '  V  using  them  for   all    their    public 

i  lion  lu'iges,  travellers'  hungalows, 

'•  i'l.'-  luiiiufacturc   of    these    tiles    has   been 

'  liii  natives  here  who  have  learnt  the  work  at 

'  'T         11    tile.works.     As  the  trade  in  the 

"  steps  are  being  taken  by  them  to 

tte^l  ''•■•<•■  '\'*^iij>in  ffiiiinvt  i.,r    the  manufacture. 

A  MKcriiia  wu  held  lately  at  Cutlack,  at  which  the  Uncove- 
BBBted  Service  in  Orissa  was  f»irly  represented,  and  the  resolutions 
pass'd  oil  the  <<x»«ion  w»re  ftank  and  oiitupoken.  The  men  of 
'^■'         ■     "         '■  -concert    with    Mr.  H.  S.    King's  Coni- 

>  '.  »id  tliatho-ly.     They  would  impress 

'■  '•'■■'•  as  stroticly  as    posoil'le   that  th^y 

^  .Uties  le/iUe  in   India,    hut    about 

*'  .  '  ^\'i\t  out  of  India. 

The  RfpTfTt  and  AccounU  of  the  New  lieerbhoom  Coal  Company 
for    the   half    year    ended   31st    October    1887,  have    been    duly 


circulated  to  the  Proprietors.  The  net  P'-'>fit  »"  *'>^king  the 
Collieries  for  the  period  under  notice  amounts  to  Ks.  59,138-9-6 
including  Rs.  3,826-3-6  the  balance  brought  forward  from  pre- 
vious half-year,  and  this  sura  the  Directors  recommend  should  be 
disposed  of  by  paying  a  dividend  of  Rs.  6  per  share  being  at 
the  rate  of  12  percent,  per  annum,  and  meeting  other  charges. 

For  a  long  time  the  want  of  a  bridge  over  the  Cauvery  on  the 
Siddapur-Mercara  Road,  Coorg,  was  keenly  felt.  The  bridge  now 
erected  is  of  seven  spans,  and  built  throughout  of  stone.  The  de- 
sign was  prepared  by  Mr.  Sharp,  under  the  check  of  Colonel 
LeMessurier,  when  the  latter  was  the  Superintending  Engineer  of 
Coorg  P  W  D.  Though  the  parapet  of  the  bridge  has  not  yet  been 
finally  touched  up  ornamentally,  yet  the  structure  is  substantial 
and  highly  useful  for  intercommunication  between  Siddapur  and 
Mercara.  Other  bridges  are  still  required  in  dififerent  places  in 
C"oorg,  and  where  they  are  not  supplied  ferry  boats  are  plying,  and 
communication  from  one  side  to  another  is  necessarily  slow. 

Thk  shipbuilding  industry  of  Chittagong,  which  not  many  years 
ago  was  considerable,  is  quite  unable  to  contend  against  the 
various  adverse  influences  which  affect  it,  and  it  certainly  seems 
that  instead  of  participating  in  the  revival  of  trade,— now  becom- 
ing general— it  is  doomed  to  extinction.  Rice  shippers,  and  other 
importers,  and  exporters,  prefer  European  vessels  to  the  country 
craft;  and  competition  has  reduced  the  freights  of  country  brigs 
for  jute  cargoes,  &c.,  so  low,  that  there  is  nothing  to  induce  capi- 
talists to  invest  in  the  construction  of  new  vessels.  As  in  the 
previous  year,  only  two  vessels  were  built  in  1886-87  ;  and  we  are 
informed  that  things  have  not  improved  this  year,  but  on  the  con- 
trary are  even  worse. 

Thr  Forestry  Committee,  appointed  in  1885,  has  recently 
submitted  its  report.  The  purpose  of  its  appointment  was  to- 
consider  whether,  by  the  establishment  of  a  Forest  School,  or 
otherwise,  our  woodlands  could  be  rendered  more  remunerative. 
The  report,  which  has  been  published  as  a  public  paper  by  order 
of  the  House  of  Commons,  shows  that  the  Committee  has 
especially  directed  its  attention  to  the  questions  how  far  there  is 
need  of  some  means  of  giving  instruction  to  those  engaged  in  the 
cultivation  and  management  of  woodlands  ;  bow  far  the  estab- 
lishment of  a  school,  or  schools,  of  forestry  would  meet  such  need  ;. 
whether  a  board  of  persons,  representing  various  interests  and 
associations  connected  with  agriculture,  arboriculture  and  silvicul- 
ture should  be  formed  with  the  assistance  of  Parliament,  for  the 
purpose  of  examination,  granting  certincates  and  generally 
promoting  the  improvement  of  our  woodlands  ;  and  whether  by 
either  or  both  of  such  means  the  cultivation  of  woodlands  could  be 
made  more  remunerative. 


|C^ttei*0   t0  the  Ciiitor. 


[The  Editor  desires  it  to  he  distinctly  understood  that  he  does  not  hold' 
himself  responsible  for  the  opinions  expressed  hy  corresponde.nts.'\ 


PUNKAHS. 
Sir,— With  reference  to  Mr.  Bull's  letter  in  your  issue  of 
24th  December,  allow  me  to  express  my  regret  that  I  did  not 
know  or  find  out  that  the  system  I  have  used,  and  advocated  the 
use  of,  was  a  patent.  I  will  communicate  with  Mr.  Bull  direct^ 
should  he  desire  it.  M.  B. 


A  GRIEVANCE. 
Sir, — In  renewing  my  subscription  I  cannot  help  remembering 
how  loud  you  have  blown  the  trumpet  of  Cooper's  Hill,  as 
though  all  C.  fl.  men  were  necessarily  perject,  and  there  were  no 
bad  bargains  from  Cooper's  Hill.  In  order  to  enable  the  public  to 
judge  of  the  worth  of  your  utterances,  you  ought  to  let  U3 
know  whether  you  and  the  majority  of  your  subscribers  are 
from  Cooper's  Hill.  India  has  had  to  pay  dearly  for  the  bad 
bargains,  both  R.  E.  and  C.  H.  At  the  same  time  1  don't  like 
Rooikee  and  Seebpore  men.  A  Sub  of  18  Years. 

[Our  Correspondent  is  evidently  difficult  to  please,  and  our  only 
object  in  inserting  his  letter  is  to  once  more  repudiate  the  idea  of  our 
l>elonging  to  any  party. — Ed.,  /.  E.] 


ROVAL  ENGINEER  NEWS. 

Sir,— The  paragraph  at  page  408  of  your  Journal  for  24th  Decem- 
ber relative  to  the  supposed  supersession  of  Colonel  Cumberland' 
C.B.,  R.E.,  by  Major-General  Edwards  c.B.,  re.,  is  entirely  incorrect. 

Promotion  to  the  rank  of  General  Officer  is  always  regulated  by 
Army,  not  Corps,  seniority. 

Biith  these  officers  reached  the  rank  of  full  Colonel  on  1st  Octo- 
ber 1877,  but  Major-General  Edwards  became  a  Lieutenant-Colonel 
On  lull  April  1871,  whilst  Colonel  Cumberland  only  reached  that 
rank  on  iNt  June  1873. 

The  former  was  therefore  the  senior  in  the  Army. 

Colonel  Cumberland's  longer  service  of  5  years  in  the  Corps  in 
no  way  affi-cts  the  question. 

So  far  from  this  being  an  isolated  instance,  it  is  constantly  hap- 
pening! 

It  must  happen,  whenever  an  officer,  who  has  had  his  ororaotioa 
acceleiaied  by  P.revets  reaches  the  top  of  the  full  Colonels  in 
order  of  Army  sewiority. 

Lahore;  December  26,  1887.         E.  Rarvey,  Lievt.-CoL,  R.K 
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North  of  England  Institote  of  Mining  and  Mechanical 
Engineers. 

Part  4  of  volume  XXXVI.  for  1887,  gives  the  Proceedings  of  the 
annual  Meeting  held  in  connection  with  the  Royal  Mining, 
Engineering  and  Industrial  Exhibition  at  Newcastle-upon-Tyne, 
when  in  addition  to  members,  there  were  also  present  a  large 
number  of  mining  and  mechanical  engineers  from  all  parts  of  the 
Kingdom  and  the  Continent,  who  had  visited  Newcastle  and 
district  on  3rd,  4th,  5th,  and  6th  August,  at  the  invitation  of  the 
Institute. 

The  President's  Address  is  in  every  way  worthy  of  the  world- 
wide eminence  of  Sir  Lowthian  Bell,  and  contains  matter  not  only 
of  interest  for  the  moment,  but  suggestive  for  the  future. 

The  Secretary's  Paper  ou  "  The  Federation  of  the  Mining 
Institutes  of  Great  Britian,"  deals  with  a  subject  of  "  Imperial  " 
importance,  using  most  powerful  arguments  in  favor  of  a  Central 
Society  of  sufficient  power  and  influence  to  make  it  the  interest  of 
every  Mining  Engineer  to  belong  to  it. 


RoTAL  Statistical  SociETr. 
The  Journal  for  September  contains  an  excellent  article  called 
the  "  Statistical  Story  of  the  Suez  Canal "  by  Mr.  Joseph  Rabino. 
The  subject  is  treated  from  the  standpoints  of  (1)  Political,  (2) 
Historical,  (3)  Technical,  (4)  Financial,  (5)  Commercial.  In  the 
Discussion,  Sir  John  Stokes,  k.c.b.,  thought  the  Paper  contained 
an  admirable  expose'oi  the  past  history  of  the  canal,  of  its  inception, 
the  difficulties  encountered,  and  the  mode  in  which  the  work  was 
carried  out.  He  thought  that  the  Society  was  to  be  congratulated 
on  having  had  before  them  the  most  complete  jjaper  of  reference 
with  regard  to  the  Suez  Canal  that  had  come  under  his  purview. 
This  is  saying  a  great  deal,  but  not  a  bit  too  much,  we  think. 


days  of  youth,  or,  in  maturer  years,  our  origin,  protection,  com- 
fort, and  inspiration.  We  trust  that  they  will  always  attend 
our  annual  outings,  intended  not  only  for  interchange  of  views 
in  matters  of  our  profession,  but  also  as  a  relief  from  business, 
a  union  for  the  establishment  of  a  more  general  acquaintance, 
and  cementing  the  bonds  between  the  members  of  the  American 
Society  of  Civil  Engineers." 

Mr.  Swain's  Paper  on  the  Calculation  of  the  Stresses  in  Bridges 
for  the  Actual  Concentrated  Loads,  has  for  its  object  the  in- 
vestigation of  the  stresses  due  to  systems  of  actual  loads,  and 
the  discussion  of  the  simplest  methods  of  finding  such  stresses, 
with  the  corresponding  positions  of  the    system  of  loads. 


American  Society  of  Civil  Engineers. 
The  July  Number  of  the   Transactions  for   1887  is  rather  late 
to  hand.   The  President's  Address  at  the  Annual  Convention  gives 
some  particulars  regarding  the   constitution   and   composition   of 
the   body   over  which  he  presides.     He  asks  :  Whence  are  we  to 
draw    our    future     membership   to     maintain   the     ranks   of  our 
Society  ?    In    answer    a    distinguished     Professor   and    Engineer 
furnished  him  with  the   following  statistics  :     "  There  are    in   the 
United  States  360  colleges  and   universities,   which,    besides   clas- 
sical   and    other    courses,    teach    technology,    and     have     given 
diplomas  on   technical   professional  subjects   to    1,058    graduates. 
There  are  besides  49  schools,  working   under   the   '  Land    Grant ' 
with  593   teachers   and  4,644  students,  of  whom  about  600    were 
technical  graduates.     In  addition   to   these   there   are   39    private 
technical  institutions   with   nearly   300   teachers  and   over   7,000 
students,  80O  of   whom   received   technical   diplomas.     Statistics 
of  this  kind  are  very  difficult  to  obtain,  but  it   may   be   said   that 
our  higher  schools  of  science  turn  out  about  25,000  men    per  year, 
and   of    these  about  seven   per   cent,  are    engineers. "     Hence  it 
becomes  necessary  for  those  who   are   conversant  with    the   needs 
of  the   profession,  to   advise,    that   before   entering  technological 
institutes,  students  should  have  a  good   school   training,    such   as 
is  required   in  entering   classical    universities,   and    that    within 
the   institutes   they   shall   know  not  only    what  to  learn,  but  also 
how  to  learn.     Then   in    their    outer    world    progress    they    may 
know  how   to   accumulate   knowledge    useful    to    themselves    in 
their  profession,   and   reciprocate   for   the   information   and   plea- 
sure of  those  with  whom  they  are  thrown  in  contact. 

President  Worthen  is  both  original  and  sentimental  in  his  con- 
cluding remarks,  when  he  says  :  "  In  the  earlier  part  of  my 
address  I  claimed  for  the  origin  of  our  name.  Engineer,  le  genie — 
genius ;  but  genius,  inborn,  is  derived  from  the  Greek  gune, 
woman,  and  I  trust  that  there  is  no  profession  which  has  a 
higher  respect  or  greater  love  for  that  name   than   our   profession. 


Royal  Meteorological  Society. 
Ths  Quarterly  Journal  for  July  1887  contains  three  Papers  on 
the  subject  of  Wind  Measurement.  The  Report  of  the  Wind 
Force  Committee  consists  principally  of  a  comparison  of  wind 
force  as  estimated  by  Beaufort's  scale  at  different  Lightships  with 
the  velocities  measured  at  adjacent  Anemographs.  There  is,  to  a 
certain  extent,  agreement  in  the  results,  with  also  some  discord- 
ance, and  on  the  whole  the  Committee  felt  unable  to  determine  with 
any  certainty  the  velocities  corresponding  to  the  numbers  of 
Beaufort's  scale,  neither  were  they  able  to  recommend  any  existing 
scale.  Credit  is  due  to  Mr.  Chatterton  for  the  great  trouble  he  has 
taken  in  carrying  out  the  comparisons  for  the  Committee,  and  for 
his  proposition  of  the  draft  of  Report.  Of  Mr.  Dines's  Anemometer, 
which  forms  the  subject  of  the  second  Paper,  it  may  be  said  that 
anyone  having  the  necessary  time  and  skill,  who  will  turn  his 
attention  to  the  question  of  the  improvement  of  anemometers, 
will  deserve  the  best  thanks  of  Meteorologists.  Simplicity  of 
construction  is  a  thing  to  be  desired,  but  actual  work  will,  after 
all,  best  test  the  capabilities  of  an  instrument.  Of  Mr.  Whipple's 
two  instruments,  the  description  of  which  makes  up  the  third 
Paper,  it  can  only  can  be  remarked  that  we  should  somewhat 
fear  whether  the  little  discs  could  practically  be  relied  on  when 
there  was  much  wind. 


Institotion  of  Engineers  and  Shipbuilders  in  Scotland. 

The   first  issue   of  the   "  Transactions "   for   the   3Ist   Session, 
1887-88,  contains  the  usual  Inaugural  address,  in  which  President 
Kirk  gives  an  admirable  reiwrn^  of  the  wonderful  events   through 
Engineering  invention,   and  progress,  on   a    very   large  scale,   in 
many   difi'erent  ways   during   the   past  fifty  years.     Mr.  Carlyle 
Wallace's   Paper   on   the    Indicator   as   applied  to  modern  Steam 
Machinery  is  with  the  purpose  to  shew   that  Engineers  are  fully 
alive    to    the     imperfections     of    Richards'    indicator    for    high 
speeds,  at  least  to   consider   what   has   been  done   by   them  and 
makers  of  indicators  up  to  the  present  time   towards  getting  rid 
of  these  faults  by  the   production    of  more   reliable   instruments, 
and  to   point  out   in   a  general  way  the  direction  in  which,  in  the 
author's  opinion,  improvements  may  still  be  made. 

The  bound  volume  of  the  Transactions  for  the  past  Session, 
1886-87,  containing  many  of  the  Papers  already  noticed  by  us 
is  a  valuable  record  of  mechanical  science  and  practice,  alike 
useful  and  interesting  to  the  profession  at  large. 


A  Java  paper  is  assured  by  a  correspondent  that  the  most 
effective  way  to  keep  the  ground  floors  of  dwellings  and 
store  houses  dry  is,  when  building,  to  spread  over  the"  spot  a 
layer  of  fine  coal  dust  stamped  compactly.  A  layer  of  sand  of 
equal  thickness  is  then  laid  over  it,  and  upon  that  the  floor. 
When  so  constructed,  the  floor  will,  it  is  said,  alwys  remain  dry 
from  the  coal  dust  absorbing  the  moisture  of  the  soil.  The  sand 
layer  and  hence  the  floor  are  secured  from  dampness  and  continue 
dry.  To  keep  away  white-ants,  the  laying  of  a  layer  of  coal  dust 
under  ground  floors,  has  proved  highly  serviceable  owing  to 
the  inability  of  these  destructive  insects  to  make  their 
through  it. 


way 


.  .        .      ,       ,    ,  I   ,  o  ..     o      --I  -   --J    --r-  25   ft.    long  will 

whether  as   mother,   sister,    wife,   or   companion   in  the    hal9yon    shorten  to   24  ft.  on  bein"  wet. 


According  to  experiment,  the  tensile  strength  of  a  wet  rope 
is  only  about  one-third  that  of  the  same  rope  when  dry  ;  and  a 
rope  saturated  with  grease  or  soap  is  weaker  still,  as  the  lubricant 
permits  the  fibres  to  slip  with  greater  facility.  Hemp  rope  con- 
tracts  strongly   on  being   wet,  and   a   dry    rope 
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KURRACHEE  HARBOUR  WORKS. 
Bktore  iMurticuUrly  describiug  thest'  works,  it  will   be 
ooov«nifnt  to  give  a  sketch  of  the  local  chanictoristics  and 
modem  hiMoiy  of  the  harbour. 

jr  __  L  V...1.  ..^  (sttj  pliuj)  is  situated  on  the  nor- 
th Arabian  Sea,  iUs  entrance  light  being 
iu  Uutuik-  and  longitude  6658'  east,  six 
milm  w<^  .imost  angle  of  the  Indu.s  deltii, 
mhI  tif                               .f  the   "Hujamro,"  or  principal 

niitiitti      _  _. 

M^«-bcd  off  Kurachee  dips  very  much  more  nipid- 
1^  iii.ui  off  the  eastern  angle  of  the  Indus  delta,  and 
eren  more  *<j  than  off  Bombay. 

Iu  its  fi^nation,  Kurrachee  is  essentially  a  backwater 
karbour.  of  which  the  lower  and  smaller,  but  deeper, 
di^iaon — comprisiug  the  entrance  and  anchorage — depends 
chiefly  for  its  uiaintenance  of  depth  on  the  tidal  flow  of  the 
uppr  and  larger,  but  shallower,  division,  which  constitutes 
.(T.  u..i„..,t.r. 

I  nee  is  flanked  on  the  west  by   the  recently 

l.p  .k^^:lt»T  numing  into   five   fathoms  water, 

■'>i  -^    :,  Iv,   stiirting   from    the  Ixise  of  Manora 

I'" 

1  ::  id  is  90  feet  in  height,  consisting  of  stiff 

.   by   conglomerate   rock   (large   fallen   masses 

..;    v..    help    to    protect     the    base),    and    dipping 

towanis  the  north-west,  until,  at  a  distance  of  half  a 
mile,  it  meets  a  nif  nine  miles  in  length,  extending  to 
the  mninl;»nd.  and  on  which  the  surf  has  formed  a 
bi-  "f  blown  sand. 

<  M. mom  Point  stands  the    tower  of 

the  new  riret  order  revolving  light,  adjoining  the  old 
Sifi.Tf,;  f..i-t  (convertc<l  into  a  residence  for  the  Master 
A*  iu»d  one  of  the  batteries  of  12-ton  guns. 

1  "wn  on  the    point,  and  on  the  sandy  flat  into 

wh  „'•  <  on  the  harlxjur  .side,  are    quarters,    work- 

•bo|as   ....  1    't..|.-    IniiMiiigs  of  the    port,    Indo-European 

Telf»cmi     I  h.irlHiiu  -taiimi),  and  harb<jur  works   e,stiil)li.sh- 
m-  further   on,   the  tiuarantine  station,  and  the 

oui......  ..  ,jut    of  the    British    India    Steam   Navigation 

ConifMny.  On  the  north-west  beach,  at  one  mile  from  the 
punt,  stands  a  second  battery  ;  and  at  1  i  mile  farther, 
a  third,  but  deagned  sj)ecially  to  protect  the  lower  har- 
bour, as  deep  water  conies  close  in  shore. 

The  battery  sites  are  joinetl  by  railway  lines,  aggrega- 
tang  8i  miles  m  length,  pjirt  of  which  had  been  previously 
Bune  for  purposeii  of  the  Harbour  Works. 

Eaatward  from  Manora  Point  to  Clifton  Hill,  opens  a 
duUlow  bay,  3J  miles  in  width,  on  the  chord  of  which,  at 
a  distance  of  1  \  mile  from  Manora,  lie  the  "  Oyster  Rock  " 

i*!' '       '  -I  I,  are  of  stratification  similar 

to:  ,.,,,,1. 

E""'  ' 're  westwanl,  for  a  length  of  2i  miles, 

1^  (-^r  .  anchorage,   the  head  of  the  bay  is 

•fj  .-^tem  backwater  by  the  low  siiiidy 

rid^.  ..i  i»...iii.ui  i.)ii(j  to  .500  yards  wide),  along  which 
run*  thi-  .Sind  Railway,  and  which  is  termed  an  island, 
o*i'»g  '  from    the   Clifton  land   by 

tlit^  '""  ..  the  closure  of  which  fonn- 

ed  part  oi  i:  ;:t  works. 

Pn»m  Mai,  ;  ....  .spit  called  the  Bar  nins  eastward 
and  the  former  expfjs«.-d  entrance  channel,  oidy  14  feet 
«**-!■  ■'  ' water,  rounded  this  spit  at   1,000  yards  from 


\ 


'    the  bar  is  ci  I  near  its  root,  clo.se 

■  ■■   n'-w   ,-ind  1  entrance   channel 

I    .500  feet  wide,   and  half  a  mile 
..    .ijwer  harbfjur,  which   is  defined 
groyne   Ij  mile  in  length,   extend- 
Ht  end  of  Keamari  Lslaiid,  and 
k,  fxt*-nding   from  Manor.i   to 
k,  ne;irly  opjwsitc  Keamari. 
•'■•T  harbour  is  about  half  a 
mUe,  ito  length  being  rather  over  two   miles,  and  area  at 


Ui 


on 

ing 

on 

th< 

'I 


low  water  868  acres,  of  which,  however,  only  about  one- 
seventh  p;irt  has  a  depth  of  from  20  to  50  feet  at  low 
water.  Even  this  is  at  present  reduced  by  eddies,  to 
about  80  acres,  suitable  for  anchorage  and  perfectly  shel- 
tered, though  in  shape  not  favourable  for  swinging  of  the 
largest  vessels  at  low  water. 

From  the  head  of  the  lower  harbour  at  Keamari  the 
shallow  backwater  spreads  out  west,  north,  and  east,  for  a 
totjil  area  (at  high  water  spring- tides)  of  18  square  miles, 
through  which  branch  numerous  creeks  and  the  boat- 
channel,  which — leading  to  the  town  wharves  or  "  Native 
Jetty,"  and  tapping  the  east  backwater — forms,  with  the 
jetty,  part  of  the  improvement  works. 

From  Keamari  to  the  mainland,  the  backwater  is 
traversed  by  the  causeway,  called  (after  its  originator)  the 
"  Napier  Mole,"  nearly  two  miles  long,  forming  the  road 
communication  with  Kurrachee,  and  near  the  upper  end 
of  which,  atijoiniiig  the  "  Native  Jetty,"  is  an  opening 
1,200  feet  wide,  spanned  by  an  iron  screw-pile  bridge — one 
of  the  improvement  works — which  now  passes  the  tidal 
flow  of  the  east  backwater. 

The  backwater  is  covered  throughout  its  entire  area  by 
high  water  of  spring- tides,  and  drains  off,  for  the  most  part 
freely  at  low  water,  thus  constituting  an  immense  natural 
scouring  reservoir  for  the  lower  harbour  and  entrance. 

The  only  river  discharging  into  the  harbour  is  the 
"  Layari"  which  debouches  at  the  head  of  the  backwater, 
near  the  town  of  Kurrachee,  but  flows  at  the  most  only 
for  a  few  days  each  year,  when  heavy  rains  fall  in  the  hills. 

Though  at  such  tunes  this  river  is  of  large  volume,  it 
is  not  useful  for  scour,  as  it  brings  down  large  quantities  of 
sand,  which,  however,  is  gradually  expelled  by  the  tidal 
ebb-current. 

Altogether,  the  backwater,  shallow  as  it  is,  and  receiving 
during  the  south-west  monsoon  a  copious  sand-drift  from 
the  sea-beach,  and  the  detritus  washed  in  by  the  (occasion- 
ally heavy,  though  unfrequent)  rainfell  round  its  borders, 
nevertheless  well  maintains  its  capacity,  owing  greatly  to 
the  action  of  the  strong  monsoon  winds  caiising  a  ripple, 
and  stirring  up  material  which  passes  out  with  the  ebbing 
tide. 

On  the  contrary,  the  flood-tide,  making  round  into  the 
harbour  from  the  westward,  runs  in  blue  and  clear,  even 
during  the  monsoon,  excepting  only  the  local  disturbance 
and  eddies  caused  by  the  too  abrupt  ending  of  the 
Keamari  groyne. 

The  range  of  tide  at  mean  springs  is  7J  feet,  but  at 
extraordinary  tides  sometimes  so  much  as  about  12  feet. 
The  mean  range  of  neap-tides  is  3§  feet. 

The  tidal  currents  in  the  entrance  attain  a  maximum 
of  1  f  knots  an  hour  on  the  flood,  and  2  knots  on  the  ebb, 
but  higher  up,  where  throttled  by  the  rocky  obstruction 
called  "  Deep  Water  Point,"  they  are  more  violent  and 
irregular,  especially  on  the  ebb,  reaching  a  maximum  of 
3 1  knots. 

As  regards  weather,  violent  storms  are  unknown  at 
Kurrachee,  which  being  north  of  the  tropic,  is  exempt 
from  cyclones ;  but  the  south-west  monsoon  brings  a 
very  heavy  sea,  lasting  with  full  force  for  about  three 
months,  from  the  middle  of  June  to  the  middle  of 
September. 

The  local  wind  at  that  season  is  generally  westerly, 
and  seldom  exceeds  a  strong  breeze,  with  a  velocity  of 
about  30  miles  an  hour,  equivalent  to  a  pressure  of  not 
more  than  4^1bs.  per  square  foot. 

The  run  of  the  wave  is  more  southerly  than  the  wind, 
being  usually  from  S.  W.  by  W.,  having  a  fetch  of  500 
miles  over  a  deep  sea  bottom. 

At  this  time  the  waves  in  the  deep  water  at  the  head 
of  the  breakwater  attain  an  observed  and  frequent  maxi- 
mum of  15  feet  in  height  from  hollow  to  crest,  travelUng 
at  the  rate  of  30  nautical  miles  an  hour.  Of  the.se  high 
waves,  about  three-fourths  of  the  elevation  is  above,  and 
the  remainder  below,  the  mean  sea-level  at  the  time. 

From  the  middle  of  October  to  the  end  of  February  is 
the   favourable   season   for   construction   of  sea  works,  for 
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though    during   that   time     strong   easterly   winds   blow 
occasionally,  they  do  not  bring  a  heavy  sea. 

The  intervals  between  the  fair  season  proper  and  the 
south-west  monsoon  are  subject  to  occasional  squalls  and 
to  strong  breezes,  chiefly  from  the  westward,  raising  a 
sea  which  is  sufficient  to  interrupt  the  progress  of  sea 
works,  though  not  formidable  to  navigation. 

During  the  south-west  monsoon,  for  the  most  part 
occur  the  scanty  local  rains,  one  or  two  years  sometimes 
passing  with  scarcely  any  fall,  and  the  average  being  only 
about  7  inches  per  annum,  even  taking  into  account  the 
unusually  heavy  falls  which  occur  at  intervals  of  several 
years. 

Thus  the  operations  of  trade  are  but  little  interrupted 
by  rain,  as  compared  mth  most  other  parts  in  India, 
which  arc  subject  to  heavy  and  continuous  monsoon  rains, 
as,  for  instance,  at  Bombay,  where  the  average  rainfall  is 
more  than  ten  times  that  of  Kurrachee. 
(To  be  continued.) 


MINING  ENTERPRISE  IN  CHINA. 
By  John  Harris,  m.e. 
III. 

The  Tai-y-Shan  Silver  Lead  Mine. 

Mr.  Casdlek,  the  manager,  was  anxious  to  send  the  ore 
to  England  to  be  smelted,  it  having  such  a  variety  of 
combinations  which  in  smelting  may  prove  rebellious  ;  but 
to  this  proposal  the  Chinese  Government  would  not  agree, 
and  as  the  ore  could  not  leave  Chiuese  territory  to  be  treat- 
ed, it  therefore  became  imperative  to  erect  a  reduction  and 
smelting  works  in  the  country,  which,  however,  on  con- 
sideration, it  was  decided  not  to  erect  at  Tamchow  owing 
to  the  difficulties  to  be  contended  against  with  the  vil- 
lagers in  obtaining  a  site  and  also  the  position  of  Tamchow 
exposing  it  to  the  risk  of  being  plundered  by  pirates. 
Meantime  a  lode  of  silver-lead  ore  had  been  found  on  the 
island  of  Tai-Y-Shan  near  Hong-Kong,  and  the  right  to 
work  same  was  secured  by  Mr.  Ho  Amei  and  his  friends, 
and  this  place  occupying  such  a  favourable  position  for 
obtaining  supplies  of  coal  and  materials  generally  by  sea, 
it  was  as  well  as  for  shipping  the  produce  of  the  mines  direct, 
decided  to  erect  some  reduction  and  smelting  works  there. 

Tai-Y-Shan,  silver  lead  mine  has  been  vigorovisly 
opened  on  the  lode  by  means  of  two  adit  levels 
and  several  winzes  to  the  deep  one  of  which  is  down 
80  feet.  The  mine  generally  is  bidding  fairly  well  to 
become  a  good  mine,  the  ore  to  the  deep,  carrying  1.50ozs. 
of  silver  to  the  ton.  For  developing  to  the  deep,  a 
hydraulic  motor  is  about  to  be  erected  for  working  a  set 
of  7  inch  pumps  and  for  hauling  purposes,  there  bei  ng  a 
good  supply  of  water  from  the  surrounding  mountains, 
with  a  head  pressure  of  300  feet. 

The  Reduction  and  Smelting  Works  consist  of  rock 
breaker,  3  pairs  of  rolls,  8  jiggers,  2  automatic  buddies, 
and  4  frue  vanners  all  of  the  most  approved  type,  to  a 
great  extent  automatic,  competent  to  treat  40  tons  of 
ore  per  day.  The  whole  of  the  machinery  will  be  driven 
by  a  strong  semi-portable  engine  of  the  Robey  type.  The 
engine,  machinery,  cast  iron  columns,  and  roof  for  the 
mill  have  been  supplied  by  Messrs  Robey  and  Co.,  Lin- 
coln. The  smelting  works  will  for  the  present  consist  of 
4  scotch  hearths,  2  calcining  furnaces  of  the  reverberatory 
type,  a  reverberatory  smelting  furnace,  and  an  English 
cupelling  furnace.  These  are  now  being  put  up  and  are 
connected  by  long  flues  under  condensing  chamber  and 
smoke  stack,  the  latter  standing  at  a  considerable  altitude 
on  the  hill  side  to  carry  the  fumes  off  clear  of  the   works. 

Mr.  C.  S.  Turner,  a  gentleman  who  has  had  consider- 
able experience  in  smelting  operations  both  in  England 
and  Russia,  is  in  char^je  of  the  erection  of  the  works 
and  will  conduct  the  reduction,  smelting  and  refining 
operations.  The  ore  from  the  Tai-Y-Shan  mine  will 
be  conveyed  over  a  broken  country  to  the  smelting 
works  close  to  the  seashore  by  means  of  an  overhead 
wire  tramway  3,000  feet  in  length.     A  complete  Labora- 


tory has  been  fitted  up    together   with  all   the   necessary 
appliances  for  assaying  and  analysing  ores,  metals,  !<ic. 

About  a  year  ago,  after  many  representations  had  been 
made  to  the  Viceroy  of  Canton  pointing  out  the  advan- 
tages that  would  accrue  to  the  country  generally  by  en- 
couraging bond  fide  mining  enterprises,  no  scheme 
found  favor  that  necessitated  the  outlay  by  this  Govern- 
ment of  a  single  dollar  ;  now,  however,  a  Mining  Office  is 
established  under  an  officer  called  the  Taotai  who  is 
empowered  to  grant  licenses  upon  payment  of  a  fee  of  one 
thousand  dollars  for  permission  to  open  up  any  mine, 
after  first  satisfying  himself  that  the  local  public  have  no 
objection  to  a  mine  being  opened  in  their  locality. 
About  twenty  licenses  have  been  granted,  but  owing 
to  lack  of  mining  knowledge,  continual  petty  and  real 
obstructions  offered  by  the  people,  squeezes  by  the  Man^ 
darins,  and  one  thing  and  another,  these,  with  a  few 
exceptions,   have  collapsed. 

As  a  rule,  the  inhabitants  dont  like  grouncj 
to  be  broken  for  mining  for  fear  of  offending  the 
presiding  spirits  of  the  earth  commonly  known  as 
"  Fungshui  "  and  thereby  bringing  them  bad  luck,  which) 
coupled  with  their  strong  objection  to  having  graves 
disturbed,  which  are  scattered  promiscuously  all  over  thei 
country,  it  is  almost  impossible  to  commence  mining  opera- 
tions anywhere,  without  interfering  with  or  insulting  their 
prejudices  in  one  way  or  another.  As  soon  as  one  diffi- 
culty is  paid  for  and  got  over  another  is  presented,  and 
so  on  ad  infinitum — making  the  whole  business  so 
harassing  and  expensive  that  the  adventurer's  patience 
is  worn  out,  and  his  capital  exhausted  before  he  can 
scarcely  begin.  This  Fungshui  business  is  a  grand  stalking 
horse  for  sweating  and  extorting  money  under  all  man- 
ner of  pretences  ;  besides  this  the  Government  appoints  a 
Mandarin  to  look  after  its  interest  in  the  venture  at 
a  high  salary,  payable  by  the  mine  owners,  and  this  official 
seems  to  imagine  his  principal  duty  is  to  interfere 
and  squeeze  the  mine  owners  under  threats  of  placing 
all  manner  of  obstacles  in  their  way. 

A  Royalty  of  10  percent,  on  the  gross  out-turn  is  levied 
by  the  Government  who  continually  worry  the  mine  owners 
about  their  long  delay  in  making  returns  and  suspect  that 
every  body  in  connection  with  the  exploitation  of  the  mine 
is  trying  to  cheat  them.  Labor  is  plentiful,  but,  taking  into 
consideration  the  amount  of  work  done,  not  cheap.  The 
men  are  soon  taught  and  some  of  them  shew  high 
intelligence  ;  but  amongst  the  Chinese  this  is  no  real 
qualification  for  advancement,  the  Chinese  officials  in 
the  employ  of  the  mine  obtaining  the  dismissal  of  these 
men  on  the  most  trivial  pretence,  more  especially  if 
they  shew  the  slightest  inclination  to  be  courteous  and 
obliging  to  the  foreign  staff.  It  is  quite  impossible  to 
arrange  for  each  individual  man  to  be  paid  his  wages 
direct ;  these  always  pass  through  several  hands  with 
the  cognizance  and  connivance  of  the  Chinese  office 
men ;  reaching  the  employees  in  much  smaller  sums 
than  those  recorded  in  the  books.  The  result  is 
much  dissatisfaction  on  the  part  of  the  men,  and,  further- 
more, if  complaint  is  made  of  a  man's  dilatoriness 
he  justifies  himself  by  complaining  that  he  is  not 
properly  paid  and  no  steps  are  taken  to  remedy  it.  All 
manner  of  schemes  are  resorted  to  for  giving  false 
records  of  the  number  of  men  employed,  and  wages 
are  often  booked  for  say  50  men,  when  only  about  35  or 
40  are  actually  employed,  the  amount  thus  falsely  debited 
to  the  mine  going  into  the  pockets  of  those  acting  in 
collusion  in  the  swindle.  The  proof  of  this  is  found  in  the 
fact  that  no  one  seems  disposed  to  give  any  assistance 
whatever  to  prevent  it ;  and  it  is  enough  to  shew  that  as 
long  as  these  practices  and  old  customs,  which  are  tacitly 
understood  and  winked  at,  prevail,  it  will  be  almost 
impossible  for  any  mining  enterprise,  no  matter  how 
good,  to  prosper.  It  seems  to  be  impossible  to  convince 
these  people  that  they  are  on  the  wrong  track,  the  stub- 
borness  of  the  Chinese  in  persisting  in  the  old  customs 
of  squeezing  and  cheating  being    proverbial. 

Canton  ;  October  10,1887. 
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BHAOALPUR  WATER- WORKS. 
Thk  followiBg  arrangemente  are  made  for  the  supply  ot 
waur.  A  15*  intake  pipe  is  carried  from  the  engme- 
nem  oul  to  the  river.  There  is  a  valve  in  this  to  admit  or 
■hot  off  the  water  from  the  river.  This  mpe  is  laid 
bdow  the  low  water  level  of  river,  it  has  a  bent  rose  at 
riTcrendwh'i'  rned  down  stream. 

r  The  Set!  ■*  a"d  Filter  l^eds  will  be  described 

ana  iltustrated  iu  uur  next  issue.] 

Clkar  Water  Well. 
Thi*  is  built  40x22  with  a  depth  of  20  feet  covered 
with  an  arched  root 

The  Service  Re-skkvoir. 
ThU  it  made  of  brick  masonry.  A  reference  to  the  draw- 
ings will  iihew  its  forai.    The  floor  level  is   173  and  the 
^^  ■    -  lOl.  There  will,  therefore,  bo  a  depth  of  18 

rvoir  is  full.  The  reservoir  will  be  roofed 
L  manhole  are  provided.  The  reservoir 
.  ;.   Ill  the  surface  to  receive  the  advantage 
To  keep  the  water  cool,  an  earth-covering 
IS  III  i.ii-  over  the  masonry  roof.    The  reservoir 
will  hold  over  iiOO.OOO  gallons  of  filtered  water— a  quantity 
oonaidetBbly  in  t'  uuim  daily  supply. 
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MAIL  STEAMERS  AND  111  KIR  SPEEDS. 
By  A.  EwBAXK. 

The  reeeot  performances  on  her  trips  out  and  home  of 
the  S.S.  Victorui  have  set  Anglo-  Indiiuis  thinking  why 
fifteen  or  sisttt-u  knots  an  hour  should  not  become  the 
Donual  speed  for  P.  and  O.  mail  steamers.  Fomierly  when 
there  only  ran  to  India  one  line  of  steamers  we  had  exor- 
bitant fcirc*  and  slow  speeds.  Now-a-days  fares  are  re- 
duc«d,  while  speed  and  accommodation  are  improved. 

In  considering  what  further  improvements  in  speed,  com- 
fort and  economy — to  the  passenger — are  both  desirable 
end  poasibic,  we  naturally  turn  <jur  attention  to  thosesplendid 
boetn  which  ply  between  Liveqwol  and  North  America. 
The«e  boats  are  filled  chiefly  with  pa.s.sengers  who  travel 
lor  their  own  amusement.  These  pas.sengers  are  not  tied 
to  time  like  the  outward  bound  Government  .servant.  The 
tnvcllers  across  the  Atlantic  have  no  notion  of  accepting  ex- 
orbitant rates,  or  deficient  accommodation  or  bad  food  or  slow 
speeds  from  one  line  of  stwimers,  if,  by  waiting  a  few  days, 
tney  out  Iw-tter  theni.selves  in  any  of  these  repects  on  a 
diflerei  ■  •  st-i-amers.     Thus  competition  compels  the 

great     V  liners  quickly  to  copy   each  other's  im- 

proveroent«L  The  consequence  Is  that  a  voyager  between 
Quecnstown  and  New  York  dwells  in  a  degree  of  comfort 
to  which  our  Indian  steamers  offer  no  parallel. 

Anglo-Indians,  however,  are  le,s8  given  to  complaints  of 
expense  or  of  accommodation  than  to  wrathful  contempla- 
tioD  of  the  miserable  eleven  knots  an  hour  to  which  they 
aie  often  trwited.  To  most  men  time  is  money,  but  to 
the  A I         '        in  it  is  something  more.     The  man  who 

e»M.V8  ;i. ;iie  on  a  leave  of  three  months,  or  it  may 

be  less,  finds  himself  on  a  steamer  which  dawdles  on  her 
way  as  if  her  Captain  had  received  secret  orders  to  keep 
his  iMHsengers  from  dry  land  as  long  as  possible.  When 
the  or   ■  <  nearly  finished  it  becomes  to  those  un- 

fortuna  -  who  are  "permitted   to  return  to  duty  " 

a  qucstii>n  of  absorbing  int^-rest  whether  the  journey  back 
bom  Charing  Crr>s.s  to  Apollo  Bunder  will  take  sixteen 
days  or  fourteen  or  twelve.  It  is  then  that  the  much  en- 
during Anglo-Iiidmn  indignantly  pores  over  P.  and  0.  time 
tables  and  calculates  how  much  of  his  scanty  freedom  is 
mthit--"  '1  away  by  mail  regulation  velocities. 

In    •  •    fhc  i)ublic  may  make   fair  tcmis  with 

inanag'  p  fines — who  will  naturally  consult  the 

pocket' holders  in  preference  to  the  benefit  of 

the  public — it  is  riesirable  that  this  many-hea<led  public 
should  know  exactly  howmuch  to  demand.  If  the  yseek  for 
impuHHible  foiicesMons  the  companies — duly  advise<l  by  ex- 
p<.Tts— find  it  f)ossible  blandly  to  reply  that  the  thing  cannot 
done.  Th.-ii  by  an  utterly  non-logical,  but  entirely  natural, 
traatition,  the  companies  go  on  to  assert  and  the  public 
begin  half  U)  believe  that  no  improvement  at  all  is  possible. 


If  we  angrily  interview  our  boot  maker  and  inquire  why 
he  chiirgcs\is  thirty  shillings  for  a  pair  of  boots  which 
elsewhere  seem  procurable  for  shillings  twenty-four— and 
the  bootmaker  smilingly  assures  us  that  the  quality  ot  the 
leather  which  he  makes  up  is  beyond  all  conipanson  su- 
perior to  what  the  cheap  jack  uses— we  walk  oft  with  the 
pleivsiuit  conviction  that  we  were  not  such  fools  as  we  looked 
—that  we  really  had  been  having  our  money  s  worth  all 
those  years  dunng  which  James  Wellington,  our  respect- 
able boot  maker,  had,  all  unkno\vn  to  ourselves,  been  piling 
up  a  goodly  fortune. 

Chairmen  of  great  steamship  lines,  and  men  who  sell 
shoes  by  retail,  have  to  be  watched  by  the  general  public 
upon  the  .sjxme  general  principles  of  watchfulness.  It  is 
first  of  all  the  business  of  a  chairman  or  a  shoe- 
maker to  see  that  his  business  i)ays  well,  the  comfort  of  the 
travelling  or  the  tramping  public  is  not  an  end  but  a  means. 
Let  us  now  direct  the  attention  of  our  readers  to  the 
following  consideration.  The  speed  which  an  ocean  going 
steamer  can— as  a  matter  of  business  or  as  a  paying  com- 
modity—supply over  long  distances  depends  only  partially 
on  the  perfection  of  construction  to  which  the  steam- 
engine  can  attain.  Other  elements  are  involved  be- 
sides human  ingenuity,  human  enterprise  and  human 
thoroughness.  There  are  laws — outside  the  wishes  of  the 
Engineer— which  regulate  the  action  of  steam  engines. 
These  laws  are  laws  of  nature — laws  of  the  science  of  heat. 
For  example  suppose  that  the  boiler  of  a  steam  engine 
supplies  steiun  at  a  temperature  of  1.50°  C.  Suppose  that 
this  steam  enters  the  cylinder  and  drives  the  piston.  This 
doing  of  work  must  cool  the  steam — as  we  leam  from  the 
science  of  heat.  Suppose  the  steam,  when  its  duty  is  accom- 
plished is  dismissed  from  the  machine  at  a  temperature  of 
50°  C.  Then  coal  has  been  used  up  in  producing  from  cold 
water  that  steam  at  150"  C.  The  coal  possesses  in  itself  a  cer- 
tain dffinite  store  of  energy.  We  cannot  extract  from  the  coal 
more  than  the  energy — more  than  the  drivingpower — which 
it  really  possesses.    But  can  we  extract  all  that  itpossesses. 

And  how  much  coal-energy  did  we  actually  realise  when 
we  heated  steam  to  150°  C  and  let  it  escape  at  50°  C. 
Questions  of  this  kind  can  only  be  answered  after  study 
of  the  science  of  heat.  As  regards  the  latter  question 
it  can  bo  proved  that  in  the  case  of  steam  beginning  to  do 
work  at  150°  C  and  ceasing  to  do  work  at  50°  C  we  do 
not  get  hold  even  of  so  much  as  one  quarter  of  the  energy 
which  the  coal  really  possesses. 

If  to  a  chance  acquaintance  we  explain  that  we  have 
designed  and  constructed  a  steam  engine  which  utilises  20 
per  cent,  of  the  coal  power  supplied — and  therefore  allows 
80  per  cent,  to  be  irredeemably  lost — it  is  likely  that  our 
acquaintance  may  give  answer  that  our  engine  must  be  a 
miserable  specimen.  But  if  the  acquaintance  happens  to 
be  an  Engineer  convei-sent  with  this  subject,  he  may — after 
a  few  more  inquiries — warmly  congratulate  us  on  the  brilli- 
ant result  achieved.  These  considerations  serve  to  illus- 
trate the  fact  that  scientific  knowledge  is  not  only  re- 
quired to  construct  a  good  engine,  but  also  to  understand 
whether  and  to  what  extent  the  engine  is  really  good. 

When  steam  power  was  first  introduced  into  the  Royal 
Navy  it  is  on  record  that  a  certain  Admiral — accustomed 
all  his  lift;  only  to  the  forces  of  wind  and  wave — gazed  with 
some  mixture  of  contempt  on  the  elaborate  assortment  of 
valves,  joints,  tubes  and  connecting  rods  which  make  up 
a  marine  engine.  "  What  you  want,"  he  said,  "  is  a  boiler 
and  a  pair  of  paddles  ;  all  the  rest  is  only  put  in  to  mysti- 
fy the  public."  With(jut  following  our  worthy  Admiral  to 
the  extreme  limit  of  his  conclusion,  we  may  from  him  borrow 
a  hint  not  unduly  to  mystify  the  public. 

Therefore,  in  considering  the  problem  before  us,  we  shall 
confine  ourselves  to  the  simplest  aspect  in  which  a  steam 
engine  can  be  regarded.  We  write  not  for  experts,  but  for 
the  general  public  unacquainted  vnth  all  technicalities. 

Instead  of  a  boiler  and  a  pair  of  paddles  we  may  siiy,  a 
boiler,  a  cylinder  and  a  pair  of  paddles  or  a  screw.  In  the 
case  of  a  railway  locomotive  the  paddles  are  turned  to 
wheels. 

(To  be  continued.) 
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THE  DUFFERIN   BRIDGE, 

ODDE  AND  ROHILKUND  RAILWAY,  BENARES. 

0 

COLONEL  DOWDEN'S  REPORT. 
III. 

{Continued  from  page  430.) 

This  shewed  that  no  saving  in  expense  was  likely  to 
result  from  a  departure  from  the  first  of  these  :  principal- 
ly owing  to  the  increased  number  of  piers  rendered  neces- 
sary, in  the  last  two  designs,  neutralising  the  saving  in 
superstructure  by  using  smaller  spans. 

The  estimates  above,  included  the  cost  of  plant,  no 
allowance  being  made  for  its  sale  on  completion.  The 
rates  of  cost  of  piers  and  superstructure,  by  which  the 
above  amounts  of  the  estimates  had  been  arrived  at, 
were  equal  in  all  cases.  The  spans  recommended,  viz., 
356',  were  the  smallest  which  could  be  adopted,  with- 
out increasing  the  number  of  large  piers,  and  for  this 
reason,  Mr.  Barlow  stated  that  the  bridge  so  constructed 
would  become  cheaper,  than  one  of  either  larger  or  smaller 
spans. 

The  weights  of  the  platform  and  moving  load    allowed 

for  are  as  follows : — 

Moving  load  ...  1  '600  tons  per  foot  run  of  bridge. 
Ballast  ...0-750 

Rails,  sleepers, 
&.C.  ...  0-050 

Platformstruc- 


*  Formula  used  : — weight 
of  main  girders  in  lbs.  ^er 
foot  run=area  in  square  in- 
ches of  section  at  middle  of 
girder  xSxSJ^. 


ture 


0-456 


ditto 
ditto 
ditto 
ditto 
ditto 
ditto 


ditto 
ditto 
ditto 
ditto 
ditto 
ditto 


2-856 
Main     girders 

356' span  ...  1-690' 
Viaduct       110' 

span  ...  0-300 

The    strain   per    square  inch    on  the    steel  work  was 
allowed  for  at  6'5  tons. 

The  cost  of  the   Bridge  was   estimated,  in  England,  as 
below : — 

Main'  Bridge. 


North  Abutment 

7     Piers  averaging  £.30,000  each 

7     Spans  (Steel)  602  tons      „    at  £37  a  ton 


£ 
15,000 
210,000 
155,918 


380,918 


Viaduct. 

South  Abutment       ...                ...                ...  1,550 

8  Piers  at   £l,U2each             ...                 ...  9,136 

9  Spans  (Steel)  83 -5 tons  each  at  £37  a  ton  27,805 


Total 
Contingencies 


38  491        £ 
380,918  +  38,491=  419,409 
5%  =  20,976 


440,379 


As  regards  the  design  of  the  pier  for  the  large  spans, 
65'x28',  the  area  of  the  base  was  1,430  sq.  ft.,  and  the 
pressure  10-8  ton  per  square  foot.  If  sunk  90  ft.  deep 
this  pressure  would  be  reduced  to  52  tons  by  displace- 
ment of  water  and  side  friction.  Taking  the  crushing 
force  of  brickwork  at  64  tons  per  square  foot,  there 
would  be  a  factor  of  safety  of  6  in  the  first  case,  and 
12'.5  in  the  second. 

The  weight  of  a  pier  and  its  superstructure  was  likely 
to  be  about  15,.550  tons  gross. 

_  The  disaster  at  the  Tay  Bridge,  which  occurred  at  the 
time  the  designs  for  the  Benares  Bridge  were  under  consi- 
deration, caused  considerable  attention  to  be  directed  to 
the  subject  of  wind  pressure.  Taking  a  pressure  of  601bs. 
per  square  foot,  and  assuming  that  the  pier  would  over- 
turn on  the  edge  of  its  base,  as  a  fulcrum,  it  was  ascer- 
tained that  the  stability  was  as,  7'7  to  1  against  failure 
in  this  way. 

In  estimating  the  resistance  of  the  pier,  to  the  current 
■of  water  at  1  5  miles  an  hour,  as  well  as  to  a  hurricane  of 
wind,  it  was  assumed  that  failure  might  happen  with  a 
simultaneous  scour  of  .30  ft.  With  a  maximum  depth 
of  110  ft.  of  water,  the  power  of  the  pier  to  resist  over- 
turning, at  the  river  bed,  was  6  times  the  force  brought 
against  it.     With  a  high  flood,  there  was  of  course  a  less 


surface  of  pier  exposed  to   wind  pressure,  and  the  weight 
of  a  pier  was  diminished  by  its  submersion  in  the  water. 

The  contracts  for  plant  and  materials  of  all  sorts,  were 
given  by  the  Home  Board  during  the  year  1881,  for  deli- 
very between  July  of  that  year  and  April  1882. 

The  caisson  for  the  piers,  made  by  P.  and  W.  Mac- 
Lellan,  costing  £12,877,  and  tools,  and  machinery  cost- 
ing £12,880,  arrived  in  India  between  August  1881  and 
Feburary  1882. 

The  Pontoons  with  staging,  and  excavators  by  Hawks 
Crawshay  and  Sons,  which  cost  £60,600,  arrived  about  the 
same  period.  A  steam  tug  "  Kasi,"  which  cost  £12,500 
was  found  not  to  be  required.  It  was  furnished  by  Cun- 
liffe  and  Dunlop.  A  steam  launch,  supplied  by  Alley 
and  MacLellan  was  very  useful.  This  Firm  supplied  the 
Westinghouse  pumps,  and  Bruce  and  Bathe's  Excavators, 
besides  sundry  steel  and  iron  work.  A  list  of  the  con- 
tracts is  given  at  the  end  of  this  pamphlet. 

The  steel  superstructure  did  not  commence  to  arrive 
till  May  1883,  and  was  not  all  to  hand  till  April  1885. 
It  was  supplied  by  the  Patent  Shaft  and  Axletree  Com- 
pany, "Limited,"  at  a  cost  of  £120,610. 

The  system  adopted  in  sinking  the  piers  was  briefly 
as  follows : — 

The  caisson  having  been  partially  erected  on  a  false 
deck,  between  a  pair  of  the  pontoons,  was  lowered,  by 
chain  slings,  into  the  water.  More  plates  were  then  add- 
ed, and  the  caisson  was  further  lowered  gradually,  until 
it  rested  on  the  river  bed,  its  top  being  still  above  water 
level.  Masonry  was  then  filled  inside,  and  carried  up,  in 
the  same  form  above  water.  Sinking  was  done  by  3 
overhead  cranes  travelling  on  the  top  of  the  pontoon 
staging,  each  carrying  a  Bruce  and  Bathos  digger  of  8  ft. 
diameter.  The  soil  removed  by  the  diggers  was  "  dump- 
ed" into  shoots,  at  the  outer  sides  of  the  pontoons,  and 
thence  into  the  river. 

The  average  sinking  per  day  of  10  hours  including  al- 
delays  in  shifting  the  gear,  and  also  the  building  up  of 
the  masonry,  amounted  to  '86  ft.,  and  the  depth  sunk  pel 
day,  while  the  dredgers  were  in  action,  was  ou  the  averr 
age  1'43  ft.  In  sinking  these  piers,  many  interesting  ob- 
jects were  met  with ;  an  account  of  them  kindly  fur- 
nished by  Mr.  A.  Constable  of  the  Company's  Engineer- 
ing Staff,  will   be   found  in   the   appendices   at  the  end. 

Only  one  accident  happened  during  this  process.  On 
the  17th  of  April  1883,  while  the  dredging  of  material 
was  in  progress  on  No.  4  pier,  there  was  a  sudden  in- 
rush of  sand  from  below,  which  forced  the  water  in  the 
pier,  over  the  top  of  the  masonry.  The  pressure  of 
water  from  within,  burst  the  pier  outwards,  and  render- 
ed further  operations  impossible  during  the  season.  The 
cause  is  supposed  to  have  been  the  forming  of  a  cavity, 
below  the  foundation,  by  the  action  of  the  dredgers,  while 
the  pier  was  prevented  from  sinking  to  occupy  the 
hollow  so  formed,  by  a  bed  of  clay  which  intervened. 
There  was  no  sudden  subsidence  of  the  pier  ;  it  was  held 
by  side  friction. 

The  repair  of  the  pier  was  rendered  practicable  by  the 
action  of  the  monsoon  floods  which,  close  at  hand  when 
the  accident  happened,  washed  the  broken  piece  out  of 
place,  fortunately  leaving  the  rest  intact.  The  Resident 
Engineer,  Mr.  F.  T.  G.  Walton,  with  ready  resource,  de- 
vised a  double  shield  of  iron  sheeting,  to  close  in  the 
void  ;  this  was  then  filled  in  with  cement  concrete,  and 
sinking  was  proceeded  with. 

The  plan  of  erecting  the  superstructure  was  as  follows. 
Three  114  ft.  iron  girder  spans  supported  on  clusters 
of  screw  piles  were  employed  to  temporarily  bridge  over 
the  space,  between  the  356'  span  piers.  The  Pontoons 
with  their  high  level  stagings,  came  in  very  useful  for 
removing  andfloating  in  position,  the  short  114  ft.  spans 
used  for  this  temporary  purpose,  where  the  water  was 
deep  enough.  On  these  girders,  which  had  to  be 
strengthened  for  the  purpose,  with  timber  struts,  was 
laid  a  temporary  platform  capable  of  bearing  gantry 
cranes,     The  cranes   were   used   for   lifting   the   various 
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The 


portioas  of  the  main  jjmlers   iiito   their   positions. 
rivet  ting  was  done  by  hydraulic  machinery. 

ho  wat«r  in  the  river  was  very   deep,  the   bed 
1^:.  .1  with  sand,   and  a  bank    or   artificial  island 

wms  ibnned  up  to  low  water  level,  into  which  the  staging 
piles  were  screwed. 

The  Urj:e  spans  were  erected,  with  a  camber  of  9 
inch.-s,  which  became  reiluced  to  6  inches,  on  the  sup- 
ports being  taken  away. 

Th«>  roaaway  for  cart  traffic  is  formed  of  buckle  plates, 
with  a  surfccing  of  kunkur.  The  width  of  the  roadway, 
In  the  clear,  is  22  ft.,  and  there  are  two  pathways,  each 
5  ft  broad,  outride  the  pird  ers,  supported  on  cantilevers. 

A  reviaed  estimate  for  the  entire  work  was  sanctioned 
by  the  Government  of  India,  on  the  11th  December  1886, 
and  amounted  to  Ra.  75,27,526,  a  sum  largely  in  excess 
oftheorip'     "  i.ate. 

In  ft  w.  ■  magnitude,    it  is   instructive  to  ob- 

8.'  many  items  are  liable  to  be  unforeseen,  even 

*;  most  careful  foreca.st.    It  must  be  remembered, 

tijat,  wheroa*  all  the  local  details  of  the  piers,  abutments, 
and  appn)aches  had  to  be  taken  into  consideration  by  the 
Chief  Engineer  in  India,  the  details  of  the  steel  and  iron 
work  had  to  be  thought  out  in  England,  by  the  Consult- 
ingEngineer  to  the  Board. 

Then  there  was  the  settling  of  the  plan  of  the  erection 
of  the  ponderous  superstructure,  which  could  only  be 
■mnged  for  by  the  Indian  and  English  Engineers  in  con- 
cert. Naturally,  the  first  design  underwent  many  modifi- 
cations in  ihis  process,  for  which  the  Chief  Engineer  could 
be  held  responsible  only,  jointly  with  the  Engineers  who 
were  charged  with  the  construction  of  the  girders.  An 
bnportant  addition  to  the  original  design  was,  600  ft. 
more  waterway  in  the  viaduct  on  the  right  bank  of  the 
rirer.  Nearly  4  lakhs  of  rupees  worth  of  plant  was  ordered, 
consequent  on  a  change  considered  necessary  in  the  plan 
of  erection,  after  the  original  plant  had  been  ordered  from 
contractors. 

'n»r«>-qimrt<»rs  of  a  lakh  of  rupees  have  been  spent  on 
S'  '  !id  Military  Block-houses  at  the  ends 

of  h   were   not  contemplated  when  the 

oiifinal  estimate  was  got  out. 

Oyer  5}  lakhs  rupees  has  had  to  be  charged  for  general 
miperintendence  and  establishment,  not  entered  in  the 
estimate  originally  sanctioned. 

The  most  important  differences  in  the  estimates  are : — 
Cost  of  [wsition  ...  Rs.  9,11,.5S0 
Stores,  M  r,  &c.  17,04,.56.3 


seems  excessive. 


There  is,  however,  no  doubt  that,  it  is 
this  "very  item  which  must  ordinarily  cause _  the  expense 
of  erection  of  large  spans  at  a  high  elevation,  to  be  so 
much  greater  than  of  small. 

Of  tbo  total  estimate  Rs.  75,27,526,  a  considerable  por- 
tion has  nothing  to  do  with  the  Bridge  proper.  5i  miles 
of  expensive  approaches  and  diversions  of  the  Grand 
Trunk  and  City  roads,  the  station  buildings  and  block- 
hotiscs,  form  necessary  adjuncts  to  the  undertaking,  but 
no  part  of  the  work  for  which  the  Engineers  in  England, 
and  the  Company's  Chief  Engineer  in  India,  were  jointly 
responsible. 

The  length  of  the  Bridge  as  now  built  is — 

7  spans  of  356  ft.  =     2,492  ft. 

9      „     of  114   „  =     1,026  „ 


3,518  ft. 
and  the  cost  is   consequently  Rs.  1,727   per   lineal   foot. 
The  cost  of  large  bridges  erected  elsewhere  has  been  (vide 
Director  General   of    Railways'    Administration   Report 
for  1884-85,  Part  XL,  pages  50  and  51) — 


Total     ...  Rs.  26,16,143 
The  rate  awnmed  for  girders  in  position  was  Rs.  250 


The 


E.  I. 

T'„I, 

the  416'  spans. 

il  rat<»«  have  been — 

nd        ... 

'1  landing  charges 
Hailway  freight 

•,/?;.,  r    .,.,,1  <.:tr)ckincr 

rate 

for  en 

Total     . 
acting  allowed   for 

Rs. 


189 

15 

40 

1 


Rs.  245,  at  die. 
the   estimate 


in 


I^ttge  spans,  per  ton  ...  Ra.   75 

Small      „  „  ...     „    ,50 

But  the  total  cost  of  erecting  the  spans,  in  place,  when 
debited  with  the  special  plant  necessary  for  their  erection, 
comes  to  at  least  Bs.  60  a  ton  extra.  The  total  cost  of 
eceeted  girders,  works  out  at  Rs.  408  per  ton,  including 
^'*  '    but  if  a  share  of  the  general  plant 

^^'  ,,     b<!  allocated  to  the  spans  erected 

they  would  have  cost  about  Rs.  4.36  per  ton.     The  actual 
cost  of  erection  at  date  is  therefore  Rs.  191  per  ton.* 
The  «>«timate«  shew    that   Rs.    17,04,563   have    been 
■ftly  in  Plant,  and  as  the  whole  cost  of  the 

.'       .     ..'■.  preluding  approaches,  but  including  Plant, 
IS  only  Rs.  60,76,207,  the  proportion  of  cost  due  to  Plant 

TWrt  via  W  craA  t»  pkm  wMcb  will  probkblr  reduce  thU  to  i8o  Rupees. 


m 

.«|5"o 

1^  >. 

§  2 

<5     . 

Depth  of 

r.  to  ®  »• 

■S^ 

ill 

Bridge. 

founda- 
tions be- 

Height 

piers  froi 

water  le^ 

under  sid 

girder 

0-1 

-a 

low  water. 

'^  U-, 

6i 

Benare.s     Bridge     (0.     & 

Rs. 

R8. 

R.  R.) 

3'i6' 

100'  sand 

80' 

1,727 

180 

Attock  Bridge 

308' 

stone 

111' 

1,887 

437 

Sutlej      (Adamwahan     I. 

V.  R.) 

250' 

103'  sand 

28J' 

1,210 

105 

Ganges    Balawali     (0.    & 

R.  R.)*       ... 

248' 

100'  sand 

40' 

720 

60 

Jumna    (Allahabad 

E.  I.  R.)     ... 

200' 

42'  sand 

60' 

1,374 

110 

*  Piers,  &c. 

Rs.  9,19,336 

Girders 

,     8,54,398 

Erection  of  Gird 

ers 

...     „    2,33,856 

Rs.  20,04,590 
Weight  of  1 1  spans  3,990  tons.  Cost  of  river  training  works  not  included. 

The  ultimate  cost  of  the  Benares  Bridge  may  be 
largely  reduced  by  sales  of  Plant ;  but  special  Plant  is 
often  difficult  to  sell  in  India. 

The  designs,  and  the  works  executed  in  India  have 
been,  from  their  first  inception,  to  the  final  completion, 
under  the  direction,  in  India,  of  Mr.  H.  B.  Hederstedt, 
the  Chief  Engineer  of  the  Oude  and  Rohilkund  Railway. 
Up  to  the  16th  May  1886,  the  designing  and  direction  in 
England  was  under  the  Company's  Consulting  Engineer, 
Mr.  W.  F.  Batho  ;  and  since  the  lamented  death  of  that 
gentleman,  under  Mr.  J.  W.  H.  James,  with  whom  he 
was  associated  in  partnership,  and  who  succeeded  him  as 
Officiating  Consulting  Engineer  to  the  Company, 

The  execution  of  works  at  Benares,  has  since  October 
1881  been  uninterruptedly  in  charge  of  Mr.  F.  T.  G. 
Walton,  as_  Resident  Engineer,  and  it  is  greatly  owing  to 
his^  unremitting  exertions  and  zeal,  that  the  practical 
difficulties,  met  with  in  all  such  large  works,  have  been 
so  successfully  overcome. 

Mr.  Sydney  Hartwell,  Officiating  for  Colonel  J,  H. 
Jenkins,  the  Agent,  on  leave,  has  brought  to  notice  the 
names  of  the  following  of  the  Staff  engaged  on  the  Bridge, 
in  addition  to  those  already  specially  mentioned,  as  deserv- 
ing the  thanks^  of  the  Company  for  their  intelligent 
interest,  and  active  energy,  in  pushing  on  the  works  in 
their  respective  charges, 

Mr.  S.  Crawshaw,  Assistant  Engineer, 
Mr.  E.  Delanougeredo,  Clerk  of  Works. 

foremen.— Messrs.  J.  Rankine,  M.  Teague,  J.  Gemmel, 
C.  McLinton,  H.  Piatt,  E.  E.  Embleton,  and  P.  J, 
Harper. 

Baboo  Ramgopal  Vidyant,  Native  Engineer,  employed 

on    the     designs    and   working   drawings  in   the  Chief 

Engineer's  Office. 

_  The  Bridge,  which  was  started  in  1879    under  the  aus- 

I  pices  of  Sir  Andrew  Clarke,  then  Public  Works  Minister, 
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was  completed  during  the  Ministry  of  Sir  Theodore 
Hope  in  1887.  It  was  tested  on  the  24th  September, 
and  opened  for  Railway  traffic  on  1st  October  1887. 

The  Administrative  control  on  the  part  of  the  Com- 
pany in  India  has  been  exercised  by  Colonel  J.  H.  Jen- 
tins,  the  Agent,  whose  cordial  support  of  the  Staff  has 
led  to  great  efficiency  and  economy  in  carrying  out  the 
undertaking.  On  the  part  of  the  Government  of  India 
the  control  has  been  exercised  locally  by  the  Consult- 
ing Engineer  for  Railways,  Lucknow,  the  incumbents 
during  the  construction  being  Colonels  DeBourbel,  Pem- 
berton,  Luard,  and  Dowden,   all  of  the  Royal   Engineers 

PRINCIPLES  OF  MECHANICS. 
By  a.  Ewbank. 
V. 
Fig.  19. 


In  our  last  paper  the  student  was  invited  to  ascertain 
for  himself  the  gensral  direction  of  certain  force  R  acting 
on  a  body  A  B,  fig.  19.  He  would  have  to  reason  not  ia 
an  algebraical  or  geometrical  manner,  but  in  what  we 
will  call  a  strictly  mechanical  or  d3mamical  manner.  He 
has  to  consider  how  forces  act,  and  he  has  no  dealings 
necessarily  with  any  formulae  of  pure  mathematics.  If 
he  has  what  we  may  call  the  true  mechancial  sense,  he  will 
Bee  that  though  the  actual  direction  may  be  undeter- 
mined— it  cannot  be  indeterminate — and  that  it  must  as 
a  force  on  the  body  A  B  slope  upwards  to  the  right. 

This  decision  still  leaves  it  an  open  question  whether 
the  force  R  acts  within  the  angle  A  B  H  or  within 
the  angle  A  B  N.  But  that  method  of  transferring  the 
point  of  application  of  a  force  will  enable  us  not  only  to 
shew  that  the  force  R  acts  within  the  angle  A  B  N,  but 
to  define  its  exact  position  within  that  angle. 

Fig.  20. 


We  commence  by  replacing  the  bar  A  B  by  another 
body  A  E  B  J  as  shewn  in  fig.  20.  If  A  B  be  a  bar  of 
iron  we  might  imagine  it  beaten  out  into  the  new  shape 
A  E  B  J.  But  whatever  be  the  material  of  the  bar 
we  imagine  it  replaced  by  another  body — not  necessarily 
of  the  same  material — but  necessarily  of  equal  weight. 
And  the  new  material  must  be  so  distributed  that  its 
weight  W  acts  at  the  same  point  C  as  does  the  weight 
of  the  original  body. 


The  object  of  substituting  a  new  body  is  to  have  new 
points  of  application  for  the  old  forces  T,  W  and  R. 
Thus  in  fig  20,  let  the  line  of  action  of  W,  that  is  the  ver- 
tical line  through  C,  be  produced  back  or  upwards  to 
meet  in  0  the  line  of  action  of  T.  Then  the  new  body  must 
be  so  extended  that  O  is  a  point  in  the  new  body.  As  we 
are  discussins;  this  problem  chiefly  as  an  illustration  of 
dynamical  principles,  we  will  consider  whether  the  force 
R  could  possibly  be  so  directed  as  to  lie  within  the 
angle  A  B  H.  The  body  A  B  is  supposed  to  rest  or  be 
in  equilibrium  and  the  question  is — Cfan  there  be  equili- 
brium between  W,  T,  and  R  if  R  acts  in  the  angle  A 
BH? 

Fig.  21. 


For  this  case  take  fig.  2 1 .  Let  the  supposed  line  of  R  meet 
the  line  of  action  of  W  in  a  point  G.  The  new  body 
must  have  this  point  G  within  it,  i.e.,  in  a  part  of  its  mass. 
Then  the  force  R  acting  at  B  may  be  replaced  by  R  act- 
ing— still  in  the  same  direction  and  the  same  line — at  G. 
For  if  at  B  we  consider  a  force  S  equal  to  R,  but  acting 
downwards,  this  force  S  would,  if  it  acted  on  A  B,  be 
destroyed  either  by  R  at  B  acting  towards  G  or  by  R  at 
G  acting  towards  B  G  produced.  We  have — as  mecha- 
nicians say — transferred  R  from  B  to  G.  We  could  not 
transfer  into  any  point  out  of  the  line  B  G.  We  could 
not,  for  instance  .transfer  R  to  C  or  to  A,  unless  the  real 
direction  R  was  along  B  C  A. 

Having  transferred  R  to  G,  let  us  also  transfer  W  to  G. 
Then  we  have  forces  W  and  R  acting  at  G  on  the  new 
body,  since  R  at  B  is  equivalent  to  R  at  G,  and  W  at 
C  is  equivalent  to  W  at  G.  Therefore  R  at  B,  combined 
with  W  at  C,  is  equivalent  to  R  and  W,  both  at  G.  Again 
R  and  W  at  G  must  be  equivalent  to  some  force  X,  which 
acts  in  the  angle  between  R  and  W.  Thus  the  new  body 
instead  of  being  acted  on  by  R,  W  and  T  at  B,  C  and  A, 
respectively,  is  now  acted  on  by  the  equivalent  systems  of 
X  at  G  and  T  at  A.  Now  whatever  ratio  R  bears  to 
W,  i.e.,  whatever  direction  within  the  angle  (R,  W)  is 
taken  by  X,  we  cannot  have  the  two  forces  T  at  A 
and  X  at  G  neutralising  each  other  or  producing 
equilibrium  in  the  new  body.  An  appeal  is  here  made 
not  to  any  formula  in  algebra  or  other  mathematical  sub- 
ject, but  to  the  mechanical  sense  of  the  student.  Let  him 
suppose  the  force  X  moving  about  G  into  all  conceivable 
positions,  i.e.,  into  all  positions  which  are  inside  the  angle 
between  R  and  W.  In  no  case  can  the  forces  balance 
whatever  be  the  magnitude  and  direction  of  X.  For  exam- 
ple, if  X  was  horizontal  and  (necessarily)  to  the  right,  it 
would  in  conjunction  with  T  make  the  body  spin  or  rotate 
and  the  direction  of  spin  would  be  opposite  to  the  mo- 
tion taken  by  the  hands  of  a  watch. 

In  fact,  if  we  keep  G  where  it  is  in  the  figure,  we  see 
that  no  force  whatever  passing  through  G  could  balance 
T  at  A.  That  is,  even  if  we  were  free  from  the  restric- 
tion that  X  must  act  in  the  angle  (R,  W)  we  still  could 
not  find  a  suitable  direction  for  X  to  destroy  completely 
the  effect  of  T.  The  only  force  which  can  completely 
neutralise  T  is  a  force  which  is  applied  at  some  point  in 
A  F  or  A  F  produced  or  F  A  produced.  Moreover,  the 
force  must  be  horizontal  and  acting  towards  the  right. 

If  the  student  is  still  doubtful  about  the  impossibility 
of  any  force  at  G  balancing  the  force  T,  he  should  take 
any  body    handy,  such  as  the  lid  of  a  packing  case,  or  a 
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rd  of  blottiiur  papar,  »nd  endeavour  with  such  a  force  as 
awl  auSaforw  as  X  to  keep  tho  lid  or  pad  from 
Bto^rhu'  KhKIv  or  spiuninp.  Every  illustration  we  have 
«,i  the  action  of  forces  has   been   so  contrived 

^i  i»v  .^..ident  can  make  tho  experiment  for  himself 
•at  of  tnft**nalf  ordinarily  procurable  in  his  house  or 
Wnsalov.  And  he  is  suppoMd  always  to  make  in  this 
iniy  a  model  and  to  toet  the  writer's  statements  by  trying 
them  on  his  model. 

We  now  retom  to  fig.  20.  We  have  the  lines  of  action 
T  and  W  meeting  at  6.  Draw  the  lino  B  0  and  produce 
it  to  V.  Then  along  this  lino  B  0  V  must  act  the  force 
R  1/  the  new  bodv  or  if  the  old  body  is  motionless,  for 
the  focoea  T  and  W  can  both  be  brought  to  O.  They  will 
then  be  leplaceable  by  some  force  Y  acting  at  0.  Thus  our 
fonea  redo  •  ^  •  B  and  Y  at  O.  Now  these  forces 
cannot  balu^  -  for  each  of  them  B  0  is  the  line  of 

action.  In  other  words,  Y  must  act  towards  B  and  R  must 
act  towards  O,  for  R  cannot  be  acting  downwards,  i.e., 
along  O  B  produced. 

Wo  may,  if  we  like,  suppose  R  transferred  to  0. 
We  have  then  R  at  O  balancing  Y  at  0  or  R  at 
O  balancing  T  and  W.  both  at  0.  Now  if  three 
ianes  R,  T,  and  W  are  so  connected  in  magnitudes  and 
direetioDS  as  to  keep  at  rest  any  one  body,  they  must,  if 
ther  keep  their  respective  magnitudps  and  directions 
nncnanged.  keep  at  rest  any  other  body.  Thus  T  and  W 
and  R  as  now  defined  in  direction,  do  keep  at  rest  the 
original  bar  A  B,  although  we  cannot  in  the  case  of 
the  bar  naturally  imagine  the  forces  to  act  at  0,  which 
is  a  point  of  space  outside  the  bar.  The  mathema- 
tician, however,  does  sometimes  by  a  fiction  consider 
the  forces  to  act  at  0,  although  0  is  not  in  the  bar. 
But  we  may  avoid  the  "  fiction"  by  replacing  our  original 
body  A  B  by  a  new  body,  viz.,  the  body  A  E  B  J. 
Fig.  22. 


JUBBULPOUK  WATKR  WORKS. 
Specification'. 
To  be  observeil  by  the  Contractor  or  Contractors  for  the  making  and 
supplying  of  .certain  Cast  Iron  Pipes  and  other  castings  for  the  Jubbul- 
pore  Water  Works. 

The  Cast  Iron  I'ipcs  required  will  probably  consist  of  the  quantities 
and  sizes  niontionp<l  in  the  following  schedule,  and  must  be  made  in  ac- 
cordance with  the  pvrticulars  stated  in  the  schedule  and  specification, 
and  acccording  to  drawings  annexed  or  to  be  hereafter  furnished. 


In  fig.  22  we  shew  the  bar  as  making  a  small 
angle  A  B  H  with  the  floor  B  H.  As  this  angle  decreases, 
the  angle  0  B  H  will  also  decrease.  If  R  is  the  action  of 
die  floor  on  the  bar,  then  S,  which  equals  R,  must  be  the 
action  of  the  bar  on  the  floor.  Or  we  may  say  that  S  is 
the  force  which  the  lowest  layer  of  particles  in  the  bar 
feel  from  all  the  rest  of  the  body.  This  lowest  layer  of 
particles  is  then  urged  by  a  force  S.  This  force  S  is  equi- 
valent to  a  pressure  P  downwards  and  a  horizontal  pres- 
sure Z.  The  particles  cannot  yield  to  the  pressure  P 
nnlese  the  floor  gives  w.iy.     But  why  do  they  not  yield 

'      flwr  towards   K?     If  they 

use    they  experience  what  is 

:  stance. 

>  „1'jO  I'.HorS  BK  the  greater 

most  be  Z  compared  with  F.  Thns  in  desiring  the  bar 
to  remain  at  rest  under  the  action  of  its  weight  W,  a 
horiz<jn(al  tension  T   and  a  force  R  exerted  on  it  by  the 
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floor  ;  we 
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Oi    Z     ■> 

floor  to   be  !v 

0  T    T- 
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body  falls  urn  the  floor, 


'it  Z  the  frictional  force  exerted  6v 
ind  acting  towards  H,  shall  have  a 
P  the  pressure  upwards  by  the  floor 
-'•n  the  angle  A  B  U,  we  lessen  at  the 
O  B  H,  and  we  now  require  the  ratio 
■reased.     In  other  words,  we  need  the 
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All  pipes  to  have  principally  turned  and  bored  joints,  but  a  certain 
numljer  of  each  to  have  wide  sockets  for  lead  joints.  The  percentage 
of  this  class  will  be  hereafter  noted.  Generally  from  5  to  15  per 
cent,  of  each  size  will  have  wide  sockets  for  lead  joints  and  the 
remainder  will  have  turned  and  bored  joints.  All  pipes  above  four 
inches  diameter  to  have  J  of  an  inch  for  the  joint,  and  the  pipes  of 
a  lesser  diameter  than  four  inches  to  have  J  of  an  inch  for  the  joint. 

Such  special  or  irregular  castings  as  may  be  required  for  laying  or 
connecting  the  whole  must  be  made  in  conformity  with  this  speci- 
fication and  with  <lrawings  and  instructions  which  will  be  furnished 
or  given  by  the  Executive  Kngineer,  Jubbulpore  Division,  or  other 
Engineer  who  may  be  in  charge  of  the  works. 

Kach  pipe  to  be  marked  J.  W.  W.  in  Roman  letters.  1  J"  long  and 
J"  projection  and  to  have  the  thickness  of  the  castings  distinctly  cast 
in  figures  upon  the  outside,  beneath  such  figures.  Consecutive  numbers, 
according  to  eacli  size  and  weight  of  each  Pipe  down  to  those  of  ,5  inches 
diameter  inclusive  to  be  conspicuous  by  being  painted  on  tlie  outside 
before  delivery. 

The  straight  pipes  shall  be  cast  in  dry  sand  moulds,  and  the  curved 
pipes  ill  loam  or  dry  sand.  Tliey  are  to  be  cast  vertically,  and  with- 
out the  use  of  core  nails  or  thickness  pieces  or  any  substitute  therefor. 

Qutnt.'ti/ and  nlmi'ith  of  mHal. — The  motalsha'l  be  made  from  mine 
pig  without  admixture  of  cinder  iron  or  ith'jr  inferior  materials,  and  shall 
be  tough  and  close  grained  (and  be  remelted  in  the  Cupola  or  air  furnace,) 
and  of  such  strength  that  a  bar  of  one  inch  square  thirty-eight  inches 
long  weighing  not  more  than  lOlbs  ,  will,  when  supported  at  points  36 
incnca  apart  and  loaded  in  middle,  sustain  a  weight  of  not  less  than 
700  lbs. 

Qua/.il.y  of  Pifieit. — The  pipes  shall  be  free  from  Scoria,  Sand-holes, 
air-bubhles,  cold  shuts,  laps,  washes  and  other  imperfections  of  casting; 
and  shall  be  truly  cyliiidrioal  in  the  bnre,  straight  in  the  axis,  smooth 
within  and  without,  and  internally  of  the  full  specified  diameter  ;  and 
they  shall  have  their  inner  and  outer  surfaces  as  nearly  as  possible 
concentric.  They  shall  be  perfectly  fettled  and  cleansed,  so  that  no 
humps  or  rougli  places  nhall  be  left  in  the  barrels  or  sockets,  and  the 
runners  to  be  carefully  cut  off  so  as  to  preserve  a  scpiare  angle  on  the 
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inner  edge  of  the  sockets  against  which  the  lead  joint  is  to  be  made  ; 
and  also  to  ascertain  that  the  sockets  will,  in  all  cases,  receive  the 
spigots,  and  that  the  spigots  will,  in  all  cases,  enter  into  the  bottom  of 
the  sockets,  to  ensure  which  condition  a  circular  iron  template  of 
proper  dimensions  shall  be  passed  to  the  bottom  of  every  socket  and  a 
circular  ring  of  proper  dimensions  shall  be  passed  over  every  spigot. 
The'  inside  of  tlie  sockets  must  not  be  conical  nor  the  diameter  of 
sockets  larger  than  shewn  on  drawings.  To  ensure  these  conditions  it 
is  required  that  all  pipes  shall  be  occasionally  put  together  with  iron 
wedges  of  sizes  representing  the  proper  thickness  of  the  joint  as  shewn 
on  drawings  annexed  to  this  specification. 

CoaXuiq  of  Pipes.— The  pipes  to  be  carefully  coated  externally  and 
internally  with  coal  pitch  and  oil,  according  to  Dr.  K.  Angus  Smith's 
process.  The  composition  to  be  applied  at  proper  heat  and  as  soon  as 
possible  after  the  pipes  are  cast  and  before  any  rust  sets  in. 

Testing  oj  Pipes.— The  pipes  to  be  tested  by  Hydrostatic  pressure 
etjual  to  a  column  of  water  300  feet  in  height,  and  whilst  subject  to  such 
pressure  to  be  struck  from  end  to  end  with  a  hammer  from  5  to  71bs. 
in  weight  according  to  the  size  and  strength  of  the  casting.  The 
testing  of  the  pipes  and  special  Castings  is  to  be  done  by  the  con- 
tractor at  the  foundry  at  his  expense  under  the  inspection  of  a 
person  to  be  appointed  by  the  Engineer.  Further,  the  pipes  after 
being  landed  and  jointed  in  their  several  positions  and  while  uncovered 
shall,  from  time  to  time,  be  tested  in  such  lengths  not  exceed- 
ing 180  yards  and  at  such  pressures  not  exceeding  the  actual  work- 
ing pressure  due  to  the  head  of  water  by  more  than  50  per 
cent,  as  the  engineer  may  consider  advisable.  For  this  purpose 
the  contractor  sliall  provide  all  the  necessary  apparatus  and  labor, 
including  Hydraulic  pump,  it-o.  The  first  cost  of  such  apparatus 
shall  be  paid  to  the  contractor  by  the  Municipal  Committee  at  the 
completion  of  testing,  on  its  being  handed  over  to  them  in  good 
working  condition. 

All  pipes  wherever  any  sand  or  air-holes  shall  be  found  plugged 
up  are  to  be  rejected. 

Special  Castimjs. — The  curved  pipes  and  other  special  Castings  shall 
l)e  executed  accurately  according  to  drawings  which  will  be 
furnished  to  the  Contractor  by  the  Engineer.  They  must  not  be  made 
of  greater  thickness  than  the  straight  pipes  unless  and  then  only  in 
such  manner  as  shall  be  directed  ;  anil  every  care  must  be  taken  to 
ensure  tliat  tliese  pipes  will  properly  joint  with  the  straight  pipes 
and  other  castings  with  which  they  may  be  intended  to  connect,  by 
actually  placing  such  curved  pipes  in  proper  connection  with 
standard  straight  pipes  of  a  like  diameter. 

Place  of  Deliver;/. — The  pipes  shall  be  conveyed  and  delivered  by 
and  at  the  expense  of  tlie  Contractor  to  and  at  the  Jubbulpore  Rail- 
way Station,  and  should  the  Contractor  who  supplies  the  pipes  also 
undertake  the  laying  of  them  he  |will  at  his  expense  and  risk  convey 
them  to  the  several  positions  on  the  pipe  line  at  which  they  are  requir- 
ed. But  the  Executive  Engineer  or  other  Engineer  in  charge  of  the 
works  shall  be  bound  to  provide  a  road  suitable  for  Cart  Traffic  run- 
ning parallel  and  generally  close  to  the  Pipe  line. 

Jiate  of  De.livery. — The  pipes  shall  be  delivered  as  follows  : — The 
.Special  Castings  for  the  tower  and  for  the  culvert  shall  be  delivered 
n»t  latnr  than  the  first  week  of  December  1881.  At  least  one-tenth 
part  in  value  in  each  of  the  following  months. 

And  each  such  ilelivery  shall  consist  of  pipes  of  such  several  sizes  as 
the  Executive  Engineei-  shall  from  time  to  time  direct;  and  all  branch 
pipos,  bend  pipes,  taper  pipes,  hydrant  pipes,  and  other  Special  Cast- 
ings as  already  noted,  shall  be  delivered  as  soon  as  possible  after  the 
order  for  them  is  given.  And  in  case  the  Engineer  should  liave 
reasonable  grounds  to  suppose  that  the  Contractor  has  not  used  due 
diligence  in  making  and  delivering  such  pipes  and  Special  Castings,  or 
any  of  them,  it  shall  be  in  the  power  of  the  Engineer  to  order  and 
purchase  tli«  sazne  or  any  substitute  for  the  same  elsewhere,  and  to 
deduct  or  cause  to  be  deducted  any  extra  charges  thereby  incurred 
from  any  sum  or  sums  of  money  which  may  then  be  or  may  afterwards 
become  due  or  owing  to  the  said  contractor,  and  any  pipes  so  ordered 
or  purchased  shall  be  considered  to  form  part  of  the  number 
supplied  by  the  said  Contractor. 

,  Ciucmtitiet  nuiy  be  altered  — The  quantities  and  sizes  of  pipes  mention- 
ed in  the  schedule  annexed  hereto  are  believed  to  be  actually  the  quan- 
tities and  sizes  required.  But  the  Executive  Engineer  shall  nevertlie- 
less  have  the  power  to  vary,  extend  or  diminish  the  stated  quantities, 
diameters  or  thicknesses,  provided  that  the  gross  weight  of  the  Con- 
tract be  not  increased  or  diminished  by  such  alteration  more  than  10 
per  cent,  when  and  as  occasion  may  require  from  time  to  time  ;  and  in 
«ase  of  any  dispute  or  difference  of  opinion  arising  with  respect  to  the 
meaning  or  intention  of  the  Contract  or  of  this  specification  or  of  the 
balance  finally  accruing  to  the  said  Contractor  or  otiierwi.sc  in  relation 
to  the  interests  of  tlie  parties  to  the  contract  or  either  of  them,  such 
doubt,  dispute  oi-  rlifference  of  opinion  shall  from  time  to  time  be  referred 
to,  and  be  decided  by,  the  Chief  Engineer  of  the  Central  J'rovinces 
for  the  time  being,  whose  decisions  ami  awards  may  be  made  from 
time  to  time  and  as  often  as  may  be  i-ei|uired,  aiul  shall  be  final  and 
conclusive  upon  both  parties  in  the  matters  to  which  such  decisions 
and  awards  shall  respectively  relate,  and  this  submission  to  reference 
may  be  made  a  rule  of  any  of  the  courts  of  law  or  equity  in  India. 

Tender  how  In  he  made.— The  tender  shall  be  made  by  a  Principal  or 
Principals,  or  by  a  duly  authorized  Agent,  according  to  the  form 
_fcnnexed,  and  the  same  shall  be  delivered  with  specification, 
attiched  (enclosed  in  a  sealed'  envelope,  endorsed  Tender  for  Pipes 
and  other  Castings,  .J.  W.  VV.)  at  the  office  of  the  Executive  Engineer 
•Jubbulpore  Division,  P.  W.  D.,  . I ubbulpore.  Central  Provinces,  and 
addressed  to  that  officer  on  or  before  the  17th  day  of  October,  1881, 
before  n<jon  of  which  day  tlie  Tenders  received  will  lie  opened.  Each 
tender  is  to  be  accompanied  by  Rs.  t  ,."ifK)  either  in  cash  or  currency 
notes  as  Earnest  money.  The  amount  will  be  returned  to  unsuccess- 
ful tenderei-s,  Init  that  of  the  party  or  parties  whose  tender  or  tenders 
is  or  are  accepted  will  be  retained  till  hi^  has  or  they  have  entered  into 
'n  a','reement  for  the  supply  of  the  pipes.  The  Tenders  will  be  submitted 


by  the  Executive  Engineer  to  the  Municipal  Committee,  Jubbulpore, 
through  the  Dhief  Engineer,  C.  P.,  for  final  acceptance.  The  person  or 
persons  making  any  accepted  tender  or  any  tender  a  portion  of  which 
shall  be  accepted,  shall  be  entitled  to  receive  a  Notification  of  the 
acceptance  of  such  tender  before  the  thirtieth  day  of  October  1881. 
The  lowest  or  any  other  tender  will  not  necessarily  be  accepted, 
though  it  is  intended  to  do  so  unless  there  should  appear  satisfactory 
and  sufficient  reasons  to  the  contrary.  The  cost  of  preparing  the  ne- 
cessary contract  or  contracts  and  surety  bond  or  bonds  is  to  be  paid 
by  the  party  or  parties  who  obtain  the  contract  or  contracts. 


Specific.\tiox  for  Masonry  Dam. 
Foundations. — The  foundations  are  to  be  excavated  to  the  widths 
shewn  in  the  drawings,  and  are  in  every  case  to  be  carried  down  to 
the  solid  rock,  which  must  be  without  open  veins,  fissures  or  cracks 
of  any  sort.  Should  it  however  be  impossible  to  avoid  small  fissures 
(a  contingency  not  unlikely  to  occur)  they  must  be  thoroughly  run  in 
with  pure  Portland  cement  grouting,  and  caulked  on  upper  or  reservoir 
side  of  dam.  The  bottoms  of  foundations  are  to  be  left  in  uneven 
surfaces,  and  on  no  account  are  they  to  be  dressed  off  to  smooth  sur- 
faces. They  are  to  be  cut  in  a  series  of  rough  steps  descending  from 
each  side  towards  the  centi-e,  at  right  angles  to  the  direction  of  the 
wall.  The  angles  made  by  the  foot  of  the  dam  with  the  rock  are  to  be 
filled  in  with  the  very  best  rubble  masonry  set  in  the  best  hydraulic 
lime  mortar  (speciaally  prepared)  for  a  height  of  at  least  three  feet. 

2.  Masonry.— T!o  consist  of  uncoursed  rubble  laid  in  the  best  hydrau- 
lic lime  mortar  procurable  The  greatest  care  is  to  be  taken  in  the 
construction  of  this  work,  and  every  precaution  is  to  be  observed  to 
ensure  honest  sound  work.  The  stone  is  to  be  hard  basalt,  free  from 
any  appearance  of  disintegration,  and  before  being'used  in  the  works  it 
is  to  be  examined  and  passed  by  the  Engineer  in  charge.  For  this  purpose 
the  stone  will  be  stacked  in  convenient  sized  heaps  close  to  the  work, 
but  previous  to  its  removal  from  the  quarries  it  will  be  examined  by 
the  Engineer  as  to  its  fitness.  As  a  general  rule  the  stones  are  to  be 
of  as  large  size  as  can  be  conveniently  handled.  All  the  stones  are  to 
be  thoroughly  bedded  in  the  work,  and  every  precaution  is  to  be  adopt- 
ed to  prevent  hollows  being  left.  All  interstices  between  large  stones 
are  to  be  filled  in  closely  with  smaller  stones  completely  imbedded  in 
mortar.  Bond  stones  are  to  be  used  occasionally  as  the  Engineer  may 
direct,  but  they  are  not  to  be  laid  as  in  ordinary  rubble  walling,  i.e., 
only  at  riglit  angles  or  parallel  to  the  walls,  but  in  every  possible 
direction.  The  masonry  from  the  base  to  the  top  is  to  be  of  the  same 
description,  homogeneous  in  fact  throughout  its  length  and  breadth. 
Water  is  to  be  used  freely  to  keep  the  nasonry  wet  until  the  mortar 
has  firmly  set.  It  is  to  be  particularly  understood  that  the  'm  vsonry 
is  iiot  to  be  coursed  but  to  be  carried  up  in  uneven  and  unequal  heights. 
The  wall  will  be  built  with  stepped  faces  not  with  sloping  as  shewn  in 
section. 

3.  Mortnr.— The  limestone  from  which  the  mortar  is  to  be  prepared 
is  to  be  procured  from  the  quarries,  distant  some  three  miles  from  site. 
It  is  to  be  of  approved  quality  and  so  far  as  possible  of  uniform  texture. 
It  is  to  be  conveyed  to  the  dam  site,  and  is  to  be  burned  there 
in  kilns  of  he  same  pattern  as  are  in  use  now  at  Pachperi.  Charcoal 
is  to  be  used  as  a  fuel,  or  coal  if  it  can  be  obtained  for  less.  Proper 
sheds  are  to  be  constructed  close  to  the  mortar  mills  to  store  the 
calcined  stone,  and  on  no  account  is  the  stone  to  be  slaked  until  it  is 
required  for  mortar.  It  is  to  be  slaked  in  the  ordinary  manner,  and 
to  be  passed  through  a  sieve  of  1 6  meshes  to  the  linear  inch  before  l)eing 
made  into  mortar.  It  is  to  be  mixed  in  equal  proportions  in  a  dry  state 
(all  by  measure)  with  clean  sharp  river  sand  free  from  vegetable  or 
other  impurities,  and  surki  made  from  under  burned,  not  over  burned, 
brick  bats  specially  prepared  for  the  purpose  from  clay  of  approved 
quality.  The  amount  of  firing  to  which  the  clay  for  surki  is  to  be 
subjected  should  be  that  necessary  to  expel  moisture,  and  not  more. 
A  practical  test  that  the  clay  is  not  underbaked,  is  that  it  has  lost  the 
power  of  plasticity  when  mixed  with  water.  Vitrified  clay  is  useless 
for  surki  which  is  intended  in  combination  with  a  fat  lime  to  produce  a 
hydraulic  mortar.  It  is  then  to  be  ground  in  a  mortar  mill,  driven 
either  by  steam  or  bullock  power,  so  much  water  as  required  being 
added  till  it  is  intimately  mixed.  This  process,  if  by  bullock  power, 
will,  as  a  rule,  occupy  four  hours.  The  surki  is  to  be  minutely  powder- 
ed and  is  also  to  be  passed  through  a  sieve  of  64  meshes  to  the  square 
inch.  The  mortar  is  to  be  used  fresh  and  fresh.  Mortar  remaining 
over  from  previous  day's  work  on  no  account  to  be  used.  The  greatest 
care  is  to  be  exhibited  in  the  selection  of  good  lime  and  other  materials. 

4.  Concrete.  —In  the  parts  of  foundation  where  concrete  is  to  be  used 
(only  where  the  dam  is  under  40  feet  in  height)  the  surfaces  of  the  rock 
are  to  be  uneven.  The  concrete  is  to  be  composed  of  90  parts  of  basalt 
stone  broken  into  cubes  of  not  more  then  IJinch  along  the  greatest 
diagonal,  to  30  parts  of  lime  mortar  prepared  as  described  already. 
The  stone  is  to  be  of  the  hardest  and  soundest  procurable.  It  is  to  be 
thoroughly  washed  before  being  used.  The  mortar  and  stone  are  to  be 
intimately  mixed  by  being  worked  about  with  phowrahs  or  rakes.  No 
water  is  to  be  added  in  this  process.  No  layer  is  to  exceed  nine  inches 
in  height,  and  each  layer  is  to  be  thoroughly  consolidated  before 
another  is  put  down.  The  surface  of  the  finished  layer  is  to  be  grooved 
with  a  pick  before  the  next  is  commenced.  The  layers  are  nottobe  carried 
across  the  width  of  the  dam  in  eciual  heights,  but  irregularly,  so  as  to 
present  as  many  obstacles  to  the  passage  of  water  as  possible.  The 
whole  of  this  work  is  to  be  done  under  the  personal  supervision  of  the 
officer  in  charge  of  the  work.  On  no  account  is  the  consolidation  to 
be  considered  completed,  or  a  new  layer  to  be  commenced,  until  passeil 
by  him.  The  concrete  is  to  be  beaten  with  wooden  rammers  shod  with 
iron,  or  cast-iron  rammers,  having  rectangular    faces   about    12   inches 

y.  4  inches.  All  masonry  and  concrete,  of  whatever  description,  is  to 
be  carefully  protected  from  tlie  sun  imniediately  after  building,  by 
means  of  mats  and  grass  kept  constantly  wet.  It  is  of  the  utmost 
importance  not  to  permit  work  of  the  kind  specified  from  getting 
immediately  dried.  It  is  essential  to  good  work  tliat  the  natural 
operation  of  setting  be  allowed  its  proper  time,  and  this  can  only 
be  attained  bv  arresting  the  evaporation  of  the   moisture   in   the  work. 
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Jf«Mafy. — 1*  I"  Ix-  uf  uni.-»m-8«<l  rubblo,  uf  wliich  t)>o 
>  :i  itatan  to  b«  Ut>l  ia  t'ortluol  c«iiit-iit.  The  stones  in  this  piirt 
u«  «•  ha  hMMMT-diawxl  with  rooghly  aquartxl  joints  titling  as  closely 
M  Boirihla.  Joiat  ia  to  b*  brokaa  is  arary  diivotion,  and  as  {rc(|uently 
m  Marikla  mmkiUmt  with  tk«  nw  of  atoaaa  al  goo<l  siro.  The  casing 
•Mr  Mm  mtimt  ii  to  tool  baatimbU*  in  hydraulic  mortar,  and  is  to 
ha  ptatarad  Ofm  «rHh  liMh  Ihiok  of  P«irtUnd  oanient.  The  joints  in  the 


I  •(  Tmnr  an  to  ba  wall  SUad  in  with  FortUnd  cement, 
t.    CMxrl— Hm  toaadatioM  are  to  be  ai  shewn  in  drawings.   They 
•M  to  ha  af  aaparior  rahhlc  maaonry     The  angles  made  by  the  footings 
•ilk  Iharaokaratoha  filled  iu  with  ruM>lt>  Kt«itr  in  Portland  cement  for 
•  4«p*h  of  at  laaat  ISiaehat.     llie  c<i1  .' of  dressed  sandstone 

«f    —f  hw  qiukiily,   proeared  from  t  a  range  of  hills,  near 

lafKatoagL  This  is  a  >'«ry  ii»i<i  mauratea  red  sandstone, 
'  m  to  wmtar  aad  wy  xnind.  It  is  to  be  of  the  best 
'fraafRHn  all  soft  veins,  flaws,  or  other  defects.  The 
Mlvert  ia  to  1m  an  oval,  that  being  thought  the  best  form  to  give  it. 
Ae  whala  ia  to  ba  aa  already  mentione<t  of  iuduratod  sandstone.  The 
atoaaa  an  to  be  khl  in  regnlar  oouraea  all  through  the  culvert  with 
oloaa  (Ue  aad  tmi  Joists  properiir  hooded  with  each  other.     Each  stone 

b  to  ba  driraa  to  iti  bad  with  a  heavy  wooHr "  •      The  stones  are 

to  raa  fraai  t  to  4  ttot  in  length  or  upwards  to   be  less  than 

•ina  iBchaa  aeraaa  dM  soffits.    They  are  to  In  y  radiated,  and  to 

l«  fine  ilrsaaed  at  sides  and  intradoa.  The  extrwlos  is  to  be  left  rough 
and  the  slnaia  may  varv  six  inches  in  depth,  but  none  is  to  have  a  less 
'  I  ti  Ittncha*.  In  no  ease  to  bresJc  joint  less  than  nine  inches. 
nt  ia  to  be  nsed  in  this  work  and  no  other  mortar   to  be 

Iron  Work. 
7.  Ca<'-/roel\pe<. — All  IGinch  pipes  to  have  generally  turned  and 
bared  Joints,  a  peroantage  to  have  wide  soclcets  forlead  joints.  The  uuin- 
bw  wul  he  determined  here«fter  For  all  sizes  over  4inob  diameter  J  of 
■■  ineh  to  be  allowed  for  width  of  joints,  for  4inch  diameter  and  less  the 
Joiat  to  be  |iadi. 

8L  The  pipes  to  he  cast  vertioaUy  in  dry  sand  moulds,  and  to  l>e  of 
■aUann  bore  and  thieknesa  of  metal  throughout.  The  whole  to  be  of 
IIm  beat  gray  natal,  remelted  from  the  cupola,  and  to  be  perfectly  free 
fnMi  iaara  and  dafeota  of  every  kind. 

•l  Tba  pipee  to  be  carefully  coated  internally  and  cxtenially  with 
eaal  pitab  aaa  oil,  aeoording  to  Dr.  R.  Angus  Smith's  process.  The 
rwtfng  to  be  appBed  at  a  proper  heat,  and  as  soon  as  possible  after  tlie 
p^aa  are eaat, and  beforeany  nut  seta  in. 

10.  The  ptaws  to  he  testod  hy  hydraulic  pressure  equal  to  a  column 
of  Wit  r  .TOO  It.  in  height,  and  whiUt  subject  to  such  pressure  to  be 
•truck  by  a  Sib.  hammer  from  end  to  end.  All  pipes  wherein  any 
■and  or  air  iKdea  shall  be'found  plugged  up  to  l>«  rejected. 

11.  131  street  wells  of  a  good  pattern  will  lie  required.  The  cooks 
osi  tiM  ataad-poats  for  drinking  purp>mes  must  bo  of  strong  manufac- 
taie  and  self^loaiag.  The  hydrant  to  have  a  clear  way,  and  to  )>c  of 
tlM  aerew  down  vanre  arrangement. 

11:     for  special  pipM  reqnired  such  as  those  for  tower,  l)ends,  and 


Bts  for  I 


to  a 


«rnuring  sluices,   &c., 

of  each  of  the   inlet 

,'lobular  sha]>e<l  wire- 

wrought-iron  frame  of 


OH,  amngameo' 
dmwiags  will  bafumiabedbereafter.      i 
pipw  af  tower  to  he  covered  by  a  ^ ' 
stnlaar  S  maalMa  to  an  inch,  attache<l 
sMitoble  diamtw. 

Uk  Wban  ewiaidarsd  neoeaary  the  pipes  after  lieing  jointed  and 
wWb  OMorarad ahall from  time  to  time  l>e  tested  in  such  lengtlis  not 
sgneoding  m  yarda,  and  at  snch  pressures  not  exceeding  the  actual 
(working  piaauie  dnatothe  hoMlof  water  by  more  than  50  per  cent. 
■•  toay  be  conrfderad  advisable.  For  this  purpose  a  common  hydrau- 
He  paap  enpatde  of  easy  transport  in  a  hand  barrow,  a  short  length 
a*  •*'<»«  boto,  and  a  blank  flaose  for  attachment  to  the  socket  of  the 

'  pipe  iaeaeb  les^th  tested  wUl  Iw  procured.     Water  for  the  pur- 
1  from  the  nalas  and  wells  adjacent  to  the  line  of 

J.  O.  H.  GLAS.S,  Mem.  Inst.  C.  E., 

Kxecutivc  Engineer,   P.   W.   1)., 

Jul'huljiorc  /HvUioH. 


MINING  IN  GREAT  BRITAIN. 
(From  our  oum  Correspondent.) 

A  nirauLAR  accident  ia  reported  to  have  taken  place  at  a 
p*t«nt  fuel  works  in  Saxony,  The  coal-du8t  ignited  and 
prodnc«l  a  roost  serious  ••xplosion  in  the  drying  room,  main- 
Uin».,4  at  a  temperature  varying  from  165'  to  180'  Fnh 
Fifle-n  peraons  were  seriously  injured,  out  of  forty -five 
persons  employed  in  the  works. 

Th^  d^th  of  Mr.  Robert  Hunt,  at  the  age  of  80  years  will 
fa«  rfRsidMi  by  many  as  the  lost  of  a  valued  friend,  wlio  has 
doM  faiihfnl  aervioe  for  the  mining  industries  of  Great 
Briuin.  He  wa«  a  chemist  in  his  ear)y  days,  but  his  attention 
WM  soon  diverted  into  mining  pursuits.  He  will  be  chiefly 
remerob-red  a.  keeper  of  the  Mining  Records,  which  were 
pablished  under  hi*  direction  until  his  retirement  a  few  years 

Honnr-  rn:vy  clai.n  another  victim.  The  so-called  meteorite 
whi.  b  h.«  U.B  «h..wn  for  many  years  in  the  courtvard  of  the 
Polv.'rhnikum  at  Aix-la-Ohapelle.  has  been  examined  by 
Prof..«or  Arzruni.  He  State,  that  it  is  simply  a  gigantic 
piece  of  slag,  which  had  accumulated  at  the  bottom  of  a 
pnroitive  smelting  fnrnace.  It  was  discovered  in  1762  in 
cloM-iDg  <mt  the  titc  of  a  new  street.  ' 


Some  doubts  having  been  raised  as  to  the  safety  of  using 
oarbonit  in  the  presence  of  coal-dust  and  firedamp,  the 
patentees  have  made  a  series  of  experiments  at  Sclilebusch  in 
Germany.  The  trials  were  made  on  an  experimental  drift 
in  the  presence  of  a  large  number  of  mining  engineers  and 
the  results  appear  to  be  satisfactory.  The  charges  were 
emltedded  in  coal-dust  whose  temperature  had  been  raised  to 
about  85°  Fall.  Oarbonit  was  used  alternately  with  blasting 
powder  and  dynamite.  In  the  case  of  blasting  powder,  a 
violent  explosion  was  produced,  and  flame  appeared  at  the 
entrance  of  the  drift.  With  dynamite,  the  ignition  of  the 
coal-dust  was  much  less  violent  and  complete.  Carbonit, 
fired  under  precisely  similar  conditions  in  presence  and 
absence  of  firedamp,  failed  in  every  instance  to  ignite  the 
coal-dust  or  firedamp.  Such  experiments  must  be  received 
with  some  hesitation,  and  the  results  must  not  be  accepted 
as  absolute  proof  that  the  explosive  will  not  ignite  coal-dust 
or  firedamp.  The  most  competent  authorities  are  agreed 
that  at  ordinary  temperatures  and  pressures  a  cloud  of  coal- 
dust  and  air,  in  the  presence  or  absence  of  firedamp,  can 
only  bo  ignited  when  certain  conditions  are  fulfilled.  Thus  in 
mine  explosions,  thousands  of  shots  are  fired  with  impunity 
and  a  time  arrives  when  of  three  shots  fired  at  short  intervals 
the  last  shot  is  fired — all  the  conditions  are  fulfilled  (what 
they  may  be,  is  as  yet  unknown) — and  a  disastrous  explosion 
follows.  Your  readers  should,  therefore,  consider  that  in 
experiments  with  carbonit  or  other  high  explosives,  the 
conditions  may  not  have  been  secured,  which  would  have 
caused  it  to  ignite  or  produce  an  explosion  of  firedamp  or  coal- 
dust. 

It  seems  probable  that  several  years  will  e'apse  before 
electrical  mining  lamps  come  into  general  use.  At  present  it 
is  extremely  problematical  whether  the  heavy  cost  of  in- 
stallation will  be  recouped  by  durability  and  lessened 
cost  of  maintenance.  The  relative  economy  of  the  use  of 
electrical  or  oil  lamps  can  only  be  determined  by  trials 
upon  a  large  scale  and  after  a  lengthened  period  of  practi- 
cal use.  The  estimates  of  costs  by  inventors  cannot  al- 
ways be  accepted,  and  should  always  be  rigidly  examined  and 
•ubjected  to  practical  tests. 

Some  light  will  he  thrown  upon  the  physical  geography 
of  the  carboniferous  formation,  if  it  be  proved  to  be  true 
that  each  coal  seam  is  connected  with  those  above  and 
below  as  set  forth  by  Mr.  Walton  Brown,  in  a  recent  paper 
read  before  the  North  of  England  Institute  of  Mining  and 
Mechanical  Engineers.  It  is  possible  that  the  various  seams 
of  coal  in  the  true  coal  measures  should  be  considered  as 
being  portions  of  one  and  the  same  seam,  (with  intercalated 
bands  or  beds  of  sandstone,  shale  and  other  rocks,)  which 
was  in  continuous  formation  during  a  long  period  of  time. 
Mr.  Brown's  theory  is  an  absolutely  new  fact,  and  if  not 
capable  of  proof  for  all  the  seams  in  the  Great  Northern 
Coalfield,  its  truth  for  some  of  them  is  very  apparent. 


%\xt  (^nztXizQ. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  Decembep  24, 1887. 

Lower  Burma. 

With  reference  to  Burma.  Oazette  Notifications,  dated  the  12th 
and  16th  December  1887,  Mr.  H.  Kencli,  Executive  Engineer, 
4tli  grade,  temporary  rank,  made  over,  and  Mr.  E.  M.  Sage, 
Executive  Engineer,  4th  grade,  sub.  pro  tern.,  received,  charge 
of  the  Touugoo  Division  on  the  forenoon  of  the  16tli  Decem- 
ber 1887. 

Lieutenant  W.  R.  Morton,  r.e..  Assistant  Engineer,    Ist   grade, 
attached  to  the  Public  Workn  Secretariat,  Lower  Burma,  is  grant- 
ed 14  days'  privilege  leave,  with  effect  from  the  2nd  January  1888. 
Punjab,  Decembep  29, 1887. 
Irrigation  Branch. 

Mr.  F.  W.  Carne,  As.sistai'it  Engineer,  2nd  grade,  from  the  5th 
Division,  Sirhind  Canal,  which  he  left  on  the  forenoon  of  the  1st 
December  1887,  to  the  3rd  Division,  Sirhind  Canal,  which  he  join- 
ed on  the  forenoon  of  the  6th  idem. 

India,  December  31, 1887. 

The  services  of  Mr.  A.  R.  Macdonuld,  Assistant  Engineer,  1st 
grade.  State  Railways,  employed  under  the  Bombay,  Baroda  and 
(>ntral  India  Railway  (Jonipany,  are  placed  at  the  di.sposal  of  the 
Foreign  Departmiiet  for  employment  in  the  Gwalior  State. 

Mr.  T.  W.Grant,  Executive'Engineer,  2nd  gr.ade,  snb  pro  tern., 
State  Railways,  is  granted  special  leave  for  one  year,  in  continua- 
tion of  the  furlough  granted  him  by  the  Director-General  of  Rail- 
ways in  Notification,  dated  Ist  March  1887. 
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Major  A.  S.  W.  Connor,  b.s.c,  Executive  Engineer,  2nd  grade, 
State  Railways,  is  temporarily  transferred  to  Central  India. 

Public  "Works  Department  Notification,  dated  22nd  November 
1887,  for  Mr.  A.  C.  Evane,  Exeontive  Engineer,  4th  grade,  sub.  pro 
tern.,  read  Mr.  C.  T.  Evans,  Executive  Engineer,  2nd  grade. 

Mr.  0.  T.  Evans,  Executive  Engineer,  2nd  grade,  North- 
Western  Provinces  and  Oudh,  temporarily  employed  in  Baluchis- 
tan, is  retransferred  to  the  North-Western  Provinces  and  Oudh. 

Lieutenant  Alain  Chartier  de  Lotbimiere  Joly,  R.E.,  is  appoint- 
ed to  the  Department  as  an  Assistant  Engineer,  2nd  garde,  but 
will  remain  at  the  disposal  of  the  Military  Department  till  such 
time  as  his  services  can  be  made  available. 

With  reference  to  Public  Works  Department  Notification,  dated 
3rd  March  1887,  Lieutenant  E.  Houston,  r.e.,  is  appointed  to  the 
Department  as  an  Asstistant  Engineer,  2nd  grade,  with  effect 
from  the  1st  January  1886. 

Colonel  C.  H.  Liard,  r.e.,  Chief  Engineer,  2nd  clas.s,  State 
Eailways,  is  granted  special  leave  for  two  months,  in  extension  of 
the  furlough  already  granted  him 

The  services  of  the  undermentioned  officers  attached  to  State 
Railways  are  temporarily  placed  at  the  disposal  of  the  Military 
Department  for  employment  in  the  Military  Works  Department  : — 
Major  W.  W.  B.  Whiteford,  R.B.,  Executive  Engineer,  2nd  grade. 
Lieutenant  S.  L.  Craster,  r.e.,  Assistant  Engineer,  2nd  grade. 
Lieutenant  E.  W.  Walton,  r.e.,  Assistant  Engineer,  2nd  grade. 

Baluchutan. 
Mr.   R.  T.   Denne,  Assistant  Engineer,   1st  grade,  temporarily 
transferred  to  Baluchistan,   reported  his   arrival  at  Quetta  on  the 
26th  November  1887,  and  is   posted  to  the    1st  Division,  Frontier 
Road. 

Mr.  W.  H.  Eushton,  Assistant  Engineer,  Ist  grade,  is  transferred 
from  the  1st  to  the  2nd  Division,  Frontier  Hoad. 
Director-General  of  Raihvays. 
Rai  Bahadur  Kali  Podo  Sen,  Executive  Engineer,  3rd  grade, 
sub.  pro  tein.,  is  granted  three  months'  leave  on  medical  certificate, 
with  efffct  from  the  afternoon  of  7th  December  1887.  Direotor- 
Genetal's  Notification,  dated  23rd  November  1887,  is  hereby  can- 
celled. 

Rai  Sahib  Sivadatta  Pande,  Assistant  Engineer,  1st  grade,  is 
granted  leave  on  medical  certificate  for  three  months  and  twenty- 
two  days,  with  effect  from  8th  December  1887. 

With  reference  to  Public  Works  Department  Notification,  dated 
27th  December  1887,  Director-General  of  Railways'  Notification, 
dated  14tb  December  1887,  posting  Mr.  T.  W.  Grant,  Executive 
Engineer,  2nd  grade,  sub.  pro  tern.,  to  the  Toungoo-Mandalay 
Extension  of  the  Burma  State  Railway,  is  hereby  cancelled. 
Assam,  Deeember  31, 1887. 
Mr.  G.  W.  Wiiickler,  Executive  Engineer,  3rd  grade,  and 
District  Engineer,  Cachar,  is  granted  one  year's  special  leave  under 
the  terms  of  Public  Works  Department,  dated  the  3rd  October 
1887,  and  under  the  authority  granted  in  paragraph  4  of  Govern- 
ment of  India  Public  Works  Department  letter,  dated  the  21st 
idem. 

Mr.  D.   J.  Clancey,    Assistant   Engineer,    1st   grade,  is,  in    the 
interests  of  the   public   service,  transferred  from    the    Khasi    and 
Jaintia  Hills  Division    to  the   Cachar  District,  and    appointed    to 
officiate  as  District  Engineer   of  ^achar,  vice   Mr.  G.  W.    Winck- 
ler,  Executive  Engineer,  proceeding  on  special  leave. 
Bengal,  January  4,  1888. 
Establishme'n  t — General. 
The  services  of  Mr.  W.  P.  Milne,  Executive  Engineer,  attached 
to  the  Chittagong  Division,  are  placed  temporarily  at  the    disposal 
of    the   Railway   Branch   for   employment   on   the  Assam-Behar 
State  Railway. 

Mr.  H.  C.  Barnes,  Executive  Engineer,  has  been  granted  by 
Her  Majesty's  Secretary  of  State  for  India,  an  extension  of  six 
months'  extraordinary  leave  on  medical  certificate. 

Messrs.  A.  E  Silk  and  G.  C.  Stawell,  Assi-stant  Engineers,  1st 
grade,  passed  the  examination  in  reading  native  letters  and 
accounts  on  the  28th  December  1887. 


inimn  Cgngtneenng  patent  ^tQiatcr. 


Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department  : — 

The  29tli  Seeem'ber  188*7. 

94  of  '87» — Robert  Albert  Townsend,  of  Sibi,  Beloochistan,  in  India. 
— For  improvemenU  in  the  manufacture  oj  wheels  for  all 
kinilH  of  vehicles. 

98  of  '87. — Hamilton  Lindsay  Bucknall,  of  No.  7,  Westminster 
Chambers,  Westminster,  in  the  County  of  Middlesex, 
England,  Engineer. — For  improvements  in  securinr/ rails 
or  chairs  iind  tie  hars  to  railway  and  tramvay  sleepers 
made  of  glass,  stone  .da;/ and  other  hard  materials. 
197  of  '87. — Edward  William  Serrell,  Junior,  Civil  Engineer,  of  New 
York,  United  States,  temporarily  residing  in  Chabeuil, 
Department  of  the  Drome,  France,  and  Edouard 
Fougeirol,  Civil  Engineer,  Member  of  the  French 
Chamber  of  Deputies,  residing  at  Paris,  125,  Boulevard 
Saint  Germain. — For  process  and  machinery  -for  pre- 
paring silk  cocoons  for  reeling. 


2C2  of  '87. — Edward  William  Serrell,  .Junior,  Civil  Engineer,  of  New 
York,  United  States,  temporarily  residing  in  Chabeuil, 
Department  of  the  Drome,  France. — For  improvementt 
in  machinery  for  reeXiwj  silk  from  the  cocoon. 

205  of  '87. — Edward  William  Serrell,  Junior,  Civil  Engineer,  of  New 
York,  United  States,  temporarily  residing  in  Chabeuil, 
Department  of  the  Drome,  France. — For  process  and 
machinery  for  the  mechanical  ' '  debavaye"  or  cleaning  of 
cocoons  after  brushing. 


PATENTS,  TRADE  MARKS,  DESIGNS. 

INDIAN  ENGINEERING    now  offers  to  Inventors  generally 
the  advantages  of  its  Patent  Department. 

Patents  procured  and  Designs  and   Trade  Marks   registered   ia 
all  parts  of  tlie  world. 

The  sale  or  working  of  inventions  negotiated. 

Correspondents  or  representatives  in  all  countries. 


(^iibertisementa 


SPECIFICATIONS,  RATES  AND  NOTES  ON  WORK, 

Compiled  for  the  use  of  the  Public  Works  Department  in  the  Bombay 
Presidency, 

By  Captain  E.  L.  MARRYATT,  R.  E. 

4th  Edition  by  Lt.-Col.  A.  R.  SETON,  R,  E.,  1887. 

PnWislied  under  the  orders  of  tlie  Government  of  Bombay. 

Copies  may  be  obtained  on  application  to 

The  CURATOR,  Government  Central  Book  Vep6t, 

Kalbadevi  Road,  Bombay. 

Price,  lis.  10. 


WANTED. 

Xj^OR  the  Indian  Midland  Railway  an  Assistant 
Engineer.  Applications,  stating  age,  ex- 
perience in  construction  and  open-line  mainten- 
ance, accompanied  by  copies'  of  testimonials, 
should  be  addressed  to — 

The  Agent  and  Chief-Engineer, 

Jhansi. 


WANTED 

Employnienl  on  Railway  Conslpuction 

/4  s  Sub-Engineer  or  Clerk  of  Works. 

ADVERTISER  is  at  present  employed  on 
one  of  the  Railways  in  the  Madras  Presi- 
dency and  is  in  charge  of  a  Sub-Division  of  Con- 
struction. Can  give  first-class  references  and  is 
possessed  of  exceptional  testimonials  regarding 
abilities  and  character.  Has  had  over  15  years' 
experience  on  different  Railway  Constructions  in 
India. 

Address — c/o  ^'Indian  Engineering," 

Calcutta. 


NOTIFICATION. 

Bangalore  Water-Scpply  Project. 
Adverting  to  the  last  clause  of  Public  Works  Depart- 
ment Notification,  dated  20th  October  1887,  published  on  the 
12th,  19th,  and  2Gth  November  1887,  the  time  allowed  for 
submission  of  Essays  to  the  Chief  Engineer  is  extended  from 
the  31st  March  1888  to  the  15  th  May  1888. 

W.  L.  C.   BADDELEY,    Captain,  R.E., 

Under  Secretary  to  Government,   P.    W.  D. 


ASUTOSH  AUDDY  &  CO. 


14   and    16,    GOBIN    CHAND    DHUR'S    LANE,    CALCUTTA. 

Type   Founders,    Stereo-Typers  and    other   Printing 

.>Iuterial  Suppliers. 

Eleetrotyping  and  Wood   Engraving-  of  the  best  class  at 

moderate  prices. 

Particulars  and  references  on  application. 
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FRANK  W.  THOMPSON.  B.E.,  of  Ceyhn. 

b  OB  •  vWt  to  tha  AatttmUui  Colonie*. 

Aadiw— o/o  EDITOR  OF  THIS  JOURNAL. 


GREAT  WESTERN  HOTEL, 

BOMBAY. 


T.    E.    THOMSON    &    CO.,    O,  Esplanade  JRoiv,  Calcutta. 

Hardware  &  Metal  Merchants,  Manufacturers,  Wholesale,  Retail  &  General  Furnishing  Ironmongers, 

IMPORTERS  OF 

PORTABLE.  TRACTION,  AND  STATIONARY  STEAM  ENGINES,  ENGINEERING  MACHINERY. 

E  N  G I  N  1-:  !•:  u  .-;.•    c  .-^  K  P  i-:  n  r  k  R  s'    ^-s.  n  jd    s  m  i  t  t±S'    tools. 

Wrought  Iron  Gas,  Steam  &  Water  Tubes,  Lap  Welded  Boiler  Tubes,  Brass  &  Copper  Steam  Tubes. 

TSS  FATSKT  FLVlCSAaO  AKS  SALAUAlTDBIi  ORUOIBLES. 
FOUNDRY.  PLUMBAGO.  AND  HOT   AIR  FURNACES  FOR  MELTING  BRASS. 
CAST  IRON  PIPES  FOR  WATER,  RAIN  WATER  PIPES,  AND  CONNECTIONS. 

IMMM,  FMHIET  AND  BEST  STAFFORDSHIRE  BAR  AND  SHEET  IRON,  PLAIN  GALVANIZED  AND  CORRUGATED  IRON  SHEETS,  RIDGING  AND  GUTTERING. 

HIGH    OONDUCTIVITY    COPPER    TAPE    LIGHTNING    CONDUCTORS. 

KOLLED  IKON  JOISTS  ANO  GIKDERS. 

FIRE  AND  GARDEN  ENGINES.     PUMPS  FOR  HAND,  CATTLE,  AND  STEAM  POWER 

SCALE  BEAMS  AND  WEIGHING  MACHINES. 
Brick,  Pipe,  Tile  Machines,  Brick  Presses,  and  Pug  Mills,  the  Excelsior  Horse  and  Hand-Power  Lawn  Mowers, 

ILLDSTHATKU  PKIOE  CATALOGUES  ON  APPLICATTON. 


BALMER,  LAWRIE    &    CO.,  Calcutta. 


^  .A.  iN- Z£.  x:  XI  s 


iNTID     -A.  C3J- 3ES  25>ar  ^  S  . 


BANKING. 

Current  Accounts  o|M;u>nl  <ui>l  cuuilucU'<l,  free  of  charge  ;  interest 
at  t  per  c«ot.  per  umum  credited  half-yearly  on  minimum  moutli- 
Ij  helineee  exceeding  Be.  500,  or  at  2  per  cent,  on  balances  of  nut 
icae  tlun  Rei  230.  Cheques  drawn  in  excess  of  funds  at  credit 
will  only  be  paiil  under  apecial  sanction,  and  a  commission 
of  I  per  cent,  charged,  with  interest,  until  date  of  re-payment. 

Fised  DepoaH*  taemn*  of  Re.  50O  and  upwards  received  for  sta- 
ted period*,  on  which  interest  is  allowed,  payable  either  in  In- 
dia or  Kagtand  at  current  exchange  ;  special  terms  on  application. 

R«milt«nCM.— Drafts  granted  at  the  current  rate  of  exchange,  nn 
Masan.  Alex.  Lawrie  ft  Co. ,  London,  and,  if  desired,  the  first 
wiU  be  sent  direct  to  a<ldKas  in  Europe  ;  when  payal)le  to  a  lady, 
tJM  Ckriatiaa  name  in  full  is  require<l.  I'erimlical  remittances 
to  Bagkod  arranged  for ;  cretliu  opene<l  at  home,  if  wished,  and 
regiUar  family  paymanu  made  in  England  Cypher  addresses, 
ior  aae  in  remitting  by  telegram,  registered  without  charge. 

InvMtmcnta. — Goraniment  and  other  Securities,  Debentures  Shares 
etc.,  poroiiaaad,  sold,  receiied  for,  and  delivered  from,  safe  ens- 
tody,  :  Dividend*  an<l  intereeU  collected  at  one  imiforui  charge  of  I 
per  cent,  commission.  Constituents  advised  regularly,  if  desired 
of  tiic  market  valnc  of  their  investments. 

Pay  Bill*  and  Pension*  realised.  Approved  bilU  on  I^ondon  cashed 
m  f»rwar<l»il  for  collection. 


AGENCY. 

Regimental  and  Personal.-Goo.ls,  baggage,  parcels,  etc.,  landed 
and  cleared  at  Calcutta  and  forwarded  to  destination  up-country. 
To  eudure  accuracy  and  despatch,  constituents  should  instruct  sen- 
ders at  home  to  ship  through  Messrs.  Geo.  W.  Wheatley  &  Co.'s 
"  Globe  Foreign  Express"  (London  and  Liverpool).  Packages  for 
shipment  home  must  be  addressed  to  Balnier,  Lawrie  &  Co. 
Proprietors,  Anglo-Indian  Carrying  Co. 

Passages  Booked  by  all  first-class  steamers,  free  of  commission 
charge ;  constituents  met  on  arrival  from  either  up-country  or 
abroad,  their  baggage  received  and  warehoused,  if  necessary, 
letters,  Telegrams,  etc.,  received,  forwarded  or  kept  till  called  for'. 
Life  Insurance  arranged  on  the  most  favourable  terms  with  the 
best  Offices. 

Business. -Commercial  Companies,  Trading  Firms,  Clubs,  News- 
pajjcrs,  etc.,  represented  in  London  or  Calcutta  ;  if  local,  their 
general  l>usiness  and  financing  details  are  organised  and  managed  ; 
if  up-country,  all  shipping  and  forwarding  requirements  are  atten- 
ded to. 


London  Agents: 

Messrs.  Alex.  LAWRIE  &  Co., 

14,   St.   Mary  Axe,   E.G. 
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"■■  '  ■'  •»   i'Hii  K,  iqciiidiiiK  ponuire  for 

I  oonotrie*  in    th«    P.»ul    Union, 

I  'ti   i-r  2iiDum.  Ail    payments 

J'lil'lifihing  Co., 

\V  YOftK, 

■  jinftring. 
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IX,   EOBOPEAV   ASTLUM   LaIIK, 

CALCUTTA. 

L.     C.     D'CRUZ, 

CATHOLIC   BOOK   DEPOSITORY, 
33,  Soskanun  Ohettr  Street,  Black  Town, 

KASSaS, 
Ai^ent  for  INDIAN  ENGINEERING. 


NE-W  BOOES. 
t>y  Rai  Bahadur  Kunhya  Lai, 

JJ  M.I.C.K.,  lat«  Executiv..  Engineer., 
P.W.D.,  Punjab,  Fellow  of  the  Punjab  Uni- 
Tersity. 

SpicmoATiONB  or  Works,  with  a  few  Useful 
Rules,  Formula!,  and  Tables,  Illustrated  with 
Examples.   Re.   1-0-0. 

UsKKUL  KuLKS  AXD  TAnr,KS  relating  to  Mea' 
•nrement  of  Timber,  Illustrated  with  Practica' 
Example*.  Secmd  edition,  revised  and  im- 
proted.     Rs.  2-8-0. 

•.•■nic«eT«blo«  give  at  night  the  cubic  and  «upor- 
ticlal  coiitenU  of  Tlinber«.  They  are  donigncd  ior 
the  uu  of  Ku(rlneer>,  Ovoneerd,  Contractors,    and 

Th«  new  imperial  press,  Lahore. 


P^IENT  POCKET  SLIDE  RULES, 

Tor  Enrineering:  Calculations,      ' 

%AnuU  "  """■^■"'^  '"""»'    "•athematicat 

A  "m1Tp"m  ?''m°^"''>J'*^*  GANGA  RAM, 
S'    ,''•  „•  ™-  '•  "•  "•.  Kx.  Eng.,  P.  W.  D    Punlab 
S  f°-  "•~^.?L^.?".'lT?''.."L  Timber  in  Beam,  and 


No. 


o<  ,, 


No. 


Joists  and  for  .Stmins  on  Trusses,   Ap 
pllcablo  to  all  forms  and   Spans.     Price 

2.  — Fur  Thickness  of  RotaiuiDg  Walls  (level 
topped  and  surcharged),  all  shapes  aad 
heights,  under  all  possible  conditions. 
1  rice  Uh.  . .  a 

3.-For  Strains  on   Girders  (plate,   braced, 
lattice,  warren,  &c.,  all  form  and  spans)  : 
Bending  and   Shearing    Strains  found 
direct     WnilOUr     CALCULATIONS 
Bars    requiring  counter-bracing  deter- 
mined at  sight.     Price  Its.  10 
FULL  »KT  FOR  Rs    21 
Illustrated   Pamphlet   of  Instructions,     shewlni 
several  oxainples  worked  out,  accompany  each  In- 
Btrumciit.     Pamphlet  separate,  8  annas 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 
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§.oixas. 


The  Offi.ce  of  Publication  of  in]>ian  <Ensineei'iug  is  at  t/ie  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  bearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Serms  o£  Subscription  : 


Yearly. 

Rs.  12 


Half-yearly. 

,.    Rs.  7 


Quarterly. 
Rs.  4 


Including  Postage  in  India 

Specimen  copy — Free;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 
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LONDON.— Street  &  Co.,  30,  Comhill,  E.G. 

NEW  YORK.— The  Scientific  Pcblishino  Co.,  27,  Pari  Place. 

ROME. — Loescher  &  Co. 

STRAITS  SETTLEMENTS.—"  The  Straits  Times,"  Singapore. 

CHINA    AND  JAPAN. — Lane,  Crawford  &  Co.,    Hong-Kong, 

Shanghai,  and  Yokohama. 
JAVA.— G.  KoLFF  &  Co.,  Batavia. 
AUSTRALIA. — Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 
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favor  by  letting  the  Editor  know  when  they  cannot 
find  what  they  require  advertised  in  its  columns, 
and  by  mentioning  the  name  of  the  Journal  when 
corresponding  with  its  advertisers. 

CONTENTS. 


Page. 

Obituary 21 

Leaders  :— 

Railway  Bates  and  Fares  ...  21 

Sir  Theodore  Hope's  Work.  22 
Sir    Alfred    Lyall  and    his 

Satrapy 23 

Notes  and  Connments 24 

Current  News 28 

Letters  to  the  Editor  :— 

Truth  Stranger  than  Fiction  28 

Indian  Engineering   Qualifi- 
cations   28 

Indian  Coal  for  Ocean  Steam- 
ers    28 

Literary  Notices  29 


Page. 

General  Articles : — 

New  Offices  for  the  Matha- 
metical  Instrument  De- 
partment of  the  Survey 
of  India 30 

Mail  Steamers  and  their 
Speeds 30 

Deodar  versus  Steel  Sleepers  31 
Kurrachee  Harbour  Works..  32 

Principles  of  Mechanics 34 

Tables  for  Rolled  Iron  Beams  35 

Extracts  from  an  Engineer's 

Note-Book 37 

China  ...  37 

Bombay 38 

The  Gazettes ,38 

Patent  Register 39 


©bituarg. 


Williamson. — At  Chittagong,  on  the  27th  December,  1887,  of 
pneumonia,  James  Franklin  Williamson,  Executive  Engineer, 
P.  W.  Dept.,  aged  53  years. 


RAILWAY  RATES  AND  FARES. 
The  question  of  railway  rates  and  fares  has  long  been  a 
burning  and  a  complicated  one. 

Recourse  to  the  Law  Courts,  notwithstanding,  it  has  not 
been  authoritatively  settled  in  England  yet :  in  India  it 
gives  rise  to  continual  bickerings  between  rival  Railway 
managements,  and  again  between  those  managements 
and  the  public.  Last  August  Colonel  Conway  Gordon, 
Director  General  of  Indian  Railways,  wrote  a  Minute  on 
the  subject  which  covers  twenty  pages  of  a  late  issue 
of  the  Gazette  of  India,  and  gives  a  list  of  17  works  on 
rates  and  fares  referred  to  as  authorities  in  the  prepara- 
tion of  the  Minute,  which  in  turn  serves  as  part  of  the 
text  for  a  Government  Resolution. 

The  Director  General  writes : — "  There  is  literally  no 
end  to  the  difficulties  which  beset  the  apparently  simple 
question  of  determining  the  actual  cost  of  carriage.  It 
varies  with  different  classes  of  goods.  It  varies  accord- 
ing to  the  direction  in  which  the  same  goods  are  carried. 
It  varies  from  day  to  day,  and  on  different  sections  of  the 
same  railway.  The  cost  of  the  carriage  of  any  ton  or 
number  of  tons  carried  by  rail,  can  never  be  accurately 
apportioned.  It  varies  daily.  With  odd  general  traffic 
Carried  by  Railways  under  constantly  changing  circumstan- 
ces it  is  impos.sible  to  assess  the  rate  rateably."  The  Sec- 
retary of  State  for  India  is  of  opinion  that  rates  and  fares 
on  Indian  Railways  should  be  dealt  with  as  nearly  as  pos- 
sible as  they  would  be  by  independent  companies.  He  would 
give  Railway  Managers  a  free  hand,  that  is  to  say,  only  in- 
terfering in  cases  where,  under  the  security  of  a  guarantee, 
they  might  fix  rates  below  what  would  cover  the  cost  of 
transport  with  a  margin  of  profit.  The  Government  of 
India  accepts  this  principle  unreservedly,  but  thinks  at 
the  same  time  that  in  order  to  protect  the  public  and  to 
prevent  unreasonable  charges  on  the  part  of  the  Railway 
Administrations,  it  is  necessary  for  Government  to  impose 
restrictions  as  regards  the  maxima  fares  to  be  levied  for 
the  carriage  of  all  classes  of  passengers,  and  the  maxima 
rates  for  all  descriptions  of  goods. 

This  is  a  principle  that  has  been  recognized  in  every 
English  Railway  Act,  and  in  all  the  Continental  ones,  as 
well  as  in  all  the  American  Acts  authorizing  the  construc- 
tion of  Railways.  About  its  application  to  India,  Colonel 
Conway  Gordon  writes :— -"Legal  maxima  rates  afford  little 
real  protection  to  the  public,  since  they  are  usully  fixed 
so  high  that  it  is,  or  becomes  sooner  or  later,  the  interest 
of  the  Railway  Administrations  to  carry  at  lower  rates." 
If  that  means  anything  at  all  it  must  mean  that  the  less 
Government  interferes  with  Railway  management,  and 
natural  laws  of  supply  and  demand,  the  better  it  will  be 
for  all  parties  concerned.  The  Government  of  India 
blandly  recognises  the  economic  postulate  ;  but  enters  pro- 
test against  "  undue  preference."  Railway  Administra- 
tions, that  is  to  say,  ought  not  to  be  permitted  to  make 
preferential  bargains  with  particular  persons  or  companies, 
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MS  gnuting  them  scales  of  chiirges  mon.-   or  less 

ftnHinible  than   th<*k>    gronted   to  the   public  gouemlly. 

t.  ui«8t-~  '  ':     offVriuR  is  sufficient  to 

v  this  arr...., -.   iv    -    ly   Ailmiuistnitious  must 

^..  reasoiMble  fiwilities  for  public  traffic  between  any 
»«t>  Raiiway  stations,  each  Railway  Administration  being 
Boatwit^d  to  receive  for  its  share  of  the  through  nvto  less 
tlMn  its  cRtfiaaiy  local  rate. 

The  Director  General  of  Railways  thiuks  ivs  to  that 
natter  that  "  the  very  fact  of  haviug  any  goods  chissi- 
f|,ttitOTn  at  ail — and  no  one  would  dispute  the  couvenieuce 
«f  biTing  a  daatiiication— is  nothing  but  recognizing 
fRfenntial  latet  for  certain  articles."  This  argiuuent 
•aena  to  as  kigioally  incontrovertible,  and  helps  un  our 
aontentun  that  Government  hud  better  leave  Riiilway 
tmuagemMatB  to  conduct  their  own  business  in  their  own 
way  ;  the  commercial  way  in  which  all  other  business 
coDoenw  in  the  i-ountr>-  are  conducted,  Indian  Rjiilways 
Wtn  well  enough  raanagetl  as  to  rates  and  fares,  as  well  as 
•ther  matter,  befon?  Government  took  over  their  manage- 
ment We  fail  to  see  what  benefit  can  arise,  what  good 
end  can  piwibly  be  sened  by  higgling  interferences  with 
the  free,  natural  course  of  trade.  It  seems  to  us  that  ex- 
perienced Railway  Managers  are  likely  to  know  their  own 
business,  the  business  to  which  they  have  served  an 
apprenticeship,  so  to  speak,  a  great  deal  better  than 
dillettante  Government  officials  who  have  enjoyed  no  such 
advantage,  can  know  it  Would  it  not  be  better  to  leave 
Railway  Managers  to  do  their  work  in  their  way,  holding 
them  answerable  for  its  proper  performance  ? 

The  following  is,  we  are  told,  the  section  of  the 
American  Railway  Act  dealing  with  terminals  : — 

"  All  charges  nuwle  for  any  service  rendered,  or  to  be 
rt-wlered,  in  the  transportation  of  passengers  or  property 
ai«  aforesaid,  or  in  conection  therewith,  or  for  the  receiv- 
ing, delivering,  stomge,  or  handling  of  such  property,  shall 
be  reasonable  and  just ;  and  every  Unjust  and  unreason- 
able charge  for  such  service  is  prohibited,  and  declared  to 
be  unlawful. " 

Could  a  Sunday  School  Primer  have  put  the  matter 
more  priggishly,  and  more  indefinitely  ?  Colonel  Conway 
(Jonloii  writes : — "  Were  Government  to  fix  a  maximum 
terminal,  it  would  have  to  be  a  maximum  sufficient  to  cover 
the  heavi-  -4;  the   Railway  Administration   might 

incur  in  w  ^  :iie  traffic  at  any  one  station,  so  that  the 

Railway  Administration  everywhere  else  would  be  practi- 
unn-strained."    Another  argument  in  short  against 
niWdlesome  interference. 

Here  are  some  more   from  the  same  armoury : "  It  is 

not  sound  prjiicy  to  interfere  too  much  in  the  details 
of  Railway  charges.  The  circumstances  in  which  Railway 
(>>mpiUii<w  fin'  •'  r^;lv(«  placed  frr>m  time  to  time 
•re  m,  very  vai  ;  the  rates  should  bo   left,  U)  it  great 

ftxti-nt,  with  the  companies  themselves.  The  conij)aiiie8 
know  their  own  interests,  and  their  interests  are  almost 
identical  with  th'is*;  of  the  public. 

"  Oovemmint  interference  would  be  a  restraint  of  tratle 
which  eventually  would  be  a  mischief  to  the  public." 

The  fixing  of  all  working  rates  is  far  too  great  a  business 
for  any  Govenmient  department  to  undertake  ;  such  a  de- 


partment simply  could  not  do  it.  Enough  !  No  more  need 
be  said  on  the  subject,  at  present  at  any  rate.  We  have 
extracted  from  the  Director  General's  20  pages  of  elaborate 
argument,  and  from  the  Government  Resolution  thereofi. 
all  that  is  salient  Except  Sir  Bradford  Leslie's  admirable 
remarks  about  through  traffic.     Here  they  are  : 

"  The  various  Riiilway  systems  should,  as  far  as  possible, 
serve  the  country  as  if  they  were  under  one  management, 
and  the  dealer  in  country  produce  should  not  be  hamper- 
ed in  his  operations  by  the  necessity  to  base  his  calcula- 
tions on  as  many  different  scales  of  rates  as  there  may  be 
Riihvays  between  the  starting  point  and  destination.  This 
can  only  be  attained  by  adopting  a  uniform  scale  of  rates 
for  special  or  lower  class  goods  which  form  the  bulk  of  the 
country  trade,  and  where  there  are  alternative  routes,  by 
sending  goods  according  to  sender's  option.  The  adoption 
of  a  uniform  scale  of  rates  for  special  class  goods  for  the 
whole  of  the  district  served  by  East  Indian  Railway  and 
Oudh  and  Rohilkhand  Railway  will  in  my  opinion  contri- 
bute largely  to  develop  traffic. 

"It  \vill  be  in  my  opinion  to  the  material  advantage  of  the 
two  Railways,  and  interests  of  the  public  to  adopt  a  uniform 
gradation  scale  of  rates  for  special  class  goods,  both  for 
through  and  local  traffic  on  both  Railways,  the  earnings  from 
through  traffic  to  be  divided  in  the  ratio  of  the  mileage." 

Colonel  Conway  Gordon  thinks  it  a  pity  that  Govern- 
ment did  not  accept  these  principles,  which  it  seems  were 
put  forward  seven  years  ago.     So  do  we. 

SIR  THEODORE  HOPE'S  WORK. 

Probably  a  more  energetic  and  persevering  Indian 
Public  Works  Minister  than  Sir  Theodore  Hope  never 
struggled  against  the  difficulties  that  beset  such  a  posi- 
tion, mth  the  result  that  his  seven  years'  tenure  of  office 
has  been  distinguished  by  an  amount  of  substantial  pro- 
gress which  to  Anglo-Indians  who  have  lived  long  under 
older  dispensations,  and  know  how  many  official  wheels 
within  wheels  have  to  be  set  in  motion,  before  anything  real 
can  be  done  in  this  land  of  chuprassees  and  office  boxes 
seems  marvellous  almost.  Sir  Theodore's  record  of  work 
accomplished  under  his  auspices  during  a  seven  years' 
incumbency  of  office  is  one  any  man  might  feel  proud  of. 
And  now,  after  the  toil  a  time  of  reward  has  come  ;  a  time 
of  well-earned  ease,  find  the  homeland,  and  resting  on  laurels 
won.  We  feel  sure  that  our  late  Public  Works  Minister 
carries  with  him  to  his  retirement  the  good  wishes  of  all 
readers  of  Indian  Engineering.  Some  reference  to  great 
engineering  works  accomplished  during  his  tenure  of  office 
is  imperative  on  us.  Of  little  ones  too.  Although  not  so 
sensational,  they  are  often  of  more  real  benefit  to  the 
country  at  large  ;  and  in  their  own  way  involve  quite  as 
much  expenditure  of  talent. 

Sir  Theodore  Hope's  administration  was  chiefly  notice- 
able for  railway  extensions.  During  the  seven  years 
he  held  the  Public  Works  portfolio  some  7,000  miles 
of  communication  were  added  to  the  Indian  Railway 
system.  That  would  not  seem  much  of  a  result  in 
America.  But  then  America  is  a  rich  country,  and  India  is 
^  poor  one,  desperately  poor,  and  the  trustees  of  its  revenues 
naturally  and   properly  enough  incline   to  be  tight-fisted 
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rather  than  open-handed.  Hence  the  difficulty ;  the  amount 
of  argument,  persuasion,  pressure  necessary  to  induce 
any  Indian  Government  to  disburse  public  money,  how- 
ever commendable  the  object  in  view  may  be.  And 
private  enterprize — English  capital  that  is  to  say — is 
onlyjust  beginning  to  regard  Indian  Railways  as  a  possible 
investment  for  its  monies  ;  an  investment  likely  to  prove 
more  profitable  than  Peruvian  Bonds  or  Bubble  companies. 
Our  late  Public  Works  Minister  had  many  a  hard  fight 
to  secure  allotments  of  public  money  for  railway  con- 
struction, save  when  the  lines  proposed  were  intended  for 
frontier  defence,  or  famine  insurance.  What  he  managed 
to  accomplish  is  a  tale  of  fulfilment  that  must  be  judged 
by  an  Indian,  and  not  by  American,  or  European  stand- 
ards. We  have  no  hesitation  in  calling  it  a  very  satis- 
factory tale  of  fulfilment.  It  should  be  remembered  in 
this  connection  that  the  frontier  railways  constructed  for 
defensive  purposes,  as  a  safeguard  against  invasion  have 
been  necessarily  costly ;  and  inasmuch  as  they  have  been 
costly,  they  have  robbed  the  country  of  internal  exten- 
sions. More  than  500  miles  of  these  military  lines,  have 
interfered  seriously  with  the  prospects  of  railway  con- 
struction in  parts  of  the  country  where  three  or  four 
miles  of  track  could  have  been  laid  down  for  every  one 
mile  that  was  laid  down  on  the  frontier  over  a  difficult, 
not  easily  accessible  country,  and  at  emergency  rates.  If 
you  want  work  done  quickly  and  well,  you  must  pay  cor- 
respondingly. In  this  matter  of  firontier  railways,  as  in 
other  matters  connected  with  his  administration,  Sir 
Theodore  Hope  must  have  the  credit  of  fighting  tough 
engineering  battles  in  Council,  and  supporting  manfully 
the  efforts  of  the  engineering  staff. 

During  the  late  Public  Works  Minister's  tenure  of 
office,  the  Madras  Harbour  Works  were  commenced,  the 
Kidderpore  dock  project  was  sanctioned  for  Calcutta,  the 
Prince's  dock  extension  for  Bombay. 

When  Sir  Theodore  Hope  took  office  there  were  6  J 
million  acres  of  land  under  irrigation  throughout  the 
country.  Last  year  there  were  7f  million  acres.  The 
eanal  system  has  been  largely  developed.  The  Sirhind ; 
the  Chenab  and  Swat  river  canals,  and  the  Betwa  canal, 
are  instances  in  point,  not  to  mention  the  Orissa  Lower 
Canal  in  Bengal,  and  the  Buckingham  canal  in  Madras. 
The  capital  outlay  on  minor  irrigation  works  has  risen 
from  Rs.  259i  lakhs  in  1879-80  to  Rs.  406^  lakhs  in 
1886-87,  with  a  satisfactory  corresponding  increase  of  net 
revenue  from  Rs.  8|  lakhs  to  Rs.  16f  lakhs. 

Altogether,  India  has  now  some  27,000  miles  of  irriga- 
tion canal  to  the  good,  as  an  insurance  against  her  perpe- 
tually recurring  famines. 

Military  roads  in  Beloochistan  were  commenced  in 
1885,  having  in  view  a  total  length  of  345  miles.  Fair 
progress  is  being  made  with  them,  as  with  the  military 
road  connecting  Ranikhet  with  the  railway.  In  Burma, 
the  work  of  road  making  has  been  well  begun,  and  is 
being  pushed  on  heartily.  Roads  in  India  proper  have 
not  been  neglected  ;  but  require  no  special  mention  here. 

The  Bengal  Secretariat,  the  Central  Press,  and  the  New 
Treasury  Offices  at   Calcutta   are   architectural  triumphs 


that  have  risen  up  during  the  last  seven  years.  At  Simla, 
there  are  the  Viceregal  Lodge,  and  Secretariat  and  depart- 
mental offices.  Of  course  a  lot  more  good  work  in  the 
building  line  has  been  done,  but  these  instances  will  suffice 
for  example  ;  and  we  must  not  weary  our  readers  with 
details.  Wherefore  we  will  say  nothing  about  bridges, either 
big  or  little,  which  have  sprung  into  existence  since  1880. 
The  story  of  the  former  is  fresh  in  men's  minds  ;  the  latter, 
like  Canning's  needy  Knifcgrindcr,  have  no  story  to  tell. 

We  have  written  enough  in  the  way  of  recapitulation 
and  instance  to  recall  to  peoples'  memories  the  fact  that 
a  vast  amount  of  good  engineering  work  was  successfully 
accomplished  during  Sir  Theodore  Hope's  tenure  of  office 
as  Public  Works  Minister.  Quite  enough  to  distinguish  it 
as  a  progressive  era. 


SIR  ALFRED  LYALL  AND  HIS  SATRAPY. 

Sir  Alfred  Lyall  was,  we  take  it,  like  a  good  many  more 
of  us,  a  man  who  mistook  his  vocation.  He  had  talent  - 
but  it  was  of  the  literary  rather  than  the  administrative 
order.  In  the  dignity  of  a  professorial  chair  at  Oxford 
he  would  have  found  work  more  congenial  to  the  bent 
of  his  genius,  we  take  it,  than  he  was  ever  able  to  find 
for  himself  as  Secretary  of  the  N.-W.  P.  and  Oudh. 
Like  other  men  similarly  circumstanced,  he  has  felt  it 
incumbent  on  him  to  give  to  the  world  an  apologia  pro 
regno  sua  which  now  lies  before  us  and  claims  to  be  a 
record  of  administration  in  the  N.-W.  P.  and  Oudh  from 
April  1882  to  November  1887.  Sir  Rivers  Thompson 
treated  us  to  a  similar  review  of  his  consulate  not  long 
ago.     Who  pays  the  cost  of  these  vainglorious  retrospects  ? 

Sir  Alfred  Lyall's  rendering  of  his  stewardship  comes 
within  Indian  Engineering  purview  inasmuch  as  it 
goes  off  at  a  canter  on  its  first  page  into  "  Public  Works, 
Buildings  and  Roads,"  and  deals  with  matters  which  we 
are  bidden  remember  "  have  been  of  some  importance." 
The  writer  of  the  report  seems  to  consider  that  they 
derive  extra  importance  from  their  connection  with  Lokil 
Sluff.  It  may  interest  some  of  our  readers  to  be  told  that 
at  the  present  time  "  the  Boards  are  practically  unfettered 
in  the  management  of  their  finances,  and  have  full 
control  of  their  local  budget."  It  may  occur  to  some 
Engineers  and  others  to  think  that  the  interests  of  the 
public  would  be  better  served,  if  managing  agencies  were  a 
little  less  unfettered,  and  irresponsible.  From  an 
administrative  point  of  view,  the  Lokil  Sluff  system  has, 
we  are  told,  worked  successfully,  although  it  is  not  made 
apparent  that  much  has  been  done,  beyond  expenditure 
of  129  lakhs  of  rupees.  Of  the  new  first-class  roads 
metalled  and  bridged,  the  chief  portions  have  been  short 
lengths  of  railway  feeder-roads,  connecting  the  main  road 
lines  of  the  province,  with  adjoining  Railway  lines. 
In  Bundelkhand,  where  the  state  of  communications ,  is 
still  backward,  upwards  of  Rs.  5  lakhs  have  been  expended 
since  1882  in  metalling  the  main  lines  through  Jhansi, 
Saugor,  Kalpi,  and  Lalitpur  ;  whilst  Rs.  75,000  have  been 
spent  on  the  road  from  Banda  to  the  East  Indian  Railway 
Station  of  Manikpur,  and  Rs.  1,30,000  on  the  Chandra wal 
and  Lakheri  bridges.  It  is  gratifjdng  to  learn,  by  way  of 
a  quid  for  a  quo  that  "  the  Boards   in  return   have  freely 
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Moepted  thw  rMpinisibilitu's  in  re.sptH;l  of  the  large  sums 
placed  annually  at  their  disjxKsal."  Whnt  is  the  meaning  of 
•*  iwpoualHlities  ("  Why  is  Buudelkhaiul.  in  the  matter  of 
eommunkations, admittedly  "  backwiinl  >." 

Here  Is  a  somewhat  sonerous,  but  interesting  jwragrjiph  : 
-With  the  completion  in  1883-84  of  the  Rohilkhaml 
and  Kumaun  Railway  connecting  Bareilly  with  the  foot 
of  the  Naini  Tal  range  of  hills,  the  construction  of  a  cart- 
road  comnuiniojition  between  the  important  military  hill 
stations  of  Ranikhet  and  Almora  and  the  Railway  ternu- 
nuB  at  Kathgodam  became  important  The  surve}'s  for  the 
road  were  put  in  hand  in  1883,  and  a  complete  project 
was  prepared  during  that  year.  The  estimate  was 
R&  6.90.000,  of  which  the  Government  of  India  consented 
to  contribute  three  lakhs.  Work  was  started  in  1883,  and 
up  to  September  1887,  Rs.  5,41,000  had  been  expended- 
Til.-  only  work  of  importance  remaining  to  be  done  is  the 
Kridge  over  the  Kosi  at  Ramgarh,  of  which  all  the  steel 
work  has  been  received  from  England,  and  will  shortly  be 
at  site.  This  should  be  completed  during  the  year  1888, 
when  there  will  be  through  communicjitiou  for  wheel  traffic 
over  the  entire  disUnce  of  36  miles.  This  road  will  not  only 
place  the  troops  at  Ranikhet  and  Almoni  in  connection 
with  the  Railway,  but  must  benefit  Kumaun  generally,  by 
greatly  facilitating  the  export  of  tea,  fruit,  and  other 
valuable  pnxlucts  from  the  interior  of  the  hill  districts." 

Two  big  bridges  have  been  constructed  during  Sir  Alfred 
Lyall's  tenn  of  office,  (1)  the  combined  road  and  railway 
bridge  over  the  Kichcha  River,  on  the  Bareilly  and  Naini 
Tal  roa<l,  at  a  cost  of  Rs.  1,79,000,  and  (2)  a  bridge  of  a  simi- 
lar class  over  the  Desha  river  on  the  Bareilly- Pilibhit  road, 
at  a  cost  of  two  lakhs  of  ruj)ecs.  A  steam  ferry  across 
the  Ganges  at  Ghazipur  was  also  inaugurated.  Then  we 
come  to  the  inevitable  culogium  on  the  Muir  College. 
Cost  of  it  Rs.  6,80.000. 

Under  the  heading  A  rcluiolfjgy  we  are  informed  that 
"  the  most  interesting  works  are  those  connected  with 
Arclueological  conservation,"  and  thence  we  drift  to  an 
attempt  at  an  artesian  well  at  Agra,  operations  on  which 
were  commencwl  in  June  1884,  and  .seem  unlikely  ever  to 
be  finished.  The  experiment  will  probably  be  resumed,  we 
are  told,  "  under  more  favorable  conditions  at  Lucknow." 

The  Rof>rkee  Foundry,  which  became  the  property  of 
the  N.-W.  P.  Government  in  1871-72,  has  been  a  source 
of  lair  profit  to  it.  Eryo,  the  N.-W.  P.  Government  wants 
to  get  rid  of  iL  Under  the  sanction  of  the  Government 
of  India  negociatioan,  which  proved  inconclusive  for  its 
sale,  were  entere<l  into  with  a  syndicate  at  Bombay. 

Central  jails  have  been  completed  under  Sir  Alfred 
Lyall's  auspices  at  Allahaba<l,  Bareilly,  Benares  and  Fatch- 
garh  at  a  total  cost  of  twenty  lakhs  of  nipees.  Setting  Lokil 
Sluff  on  one  side,  these  arc  the  main  triumphs  of  Sir 
Alfred  Lyall's  tenure  of  office.  What  is  your  duty  ?  Goethe 
ODoe  enquired  of  himself,  and  his  always  self-centred 
satisfaction  with  himself  was  not  long  kept  waiting  for  a 
reply.  Cini-thti  .said  promptly,  himself  to  himself—"  Your 
duty  is  to  fulfil  the  claims  of  the  day."  That  is  what 
Sir  Alfred  Lyall  seems  to  have  done,  with  a  somewhat  to 
be  admired  reflection  of  success  on  his  escutcheon. 
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New  Memkeu  of  Council.— Sir  Charles  Elliot,  Pub- 
lic Works  Minister,  has  taken  his  seat  as  an  ordinary 
member  of  the  Governor  General's  Council. 

The  Sukkuu  Bridge.— Work  on  this  undertaking  is 
actively  progressing.  The  bridge  has  already  begun  to 
project  over  the  river  from  the  Sukkur  side,  and  the  En- 
gineers have  commenced  operations  at  Rori. 

New  Year's  Day  Honours. — We  find  that  the  claims 
of  the  Profession  have  been  further  recognized  in  the 
appointment  of  Mr.  Frederick  T.  G.  Walton,  Eugineer 
of  the  Dufferin  Bridge  at  Benares,  to  be  a  C.  I.  E. 

Grounding  of  a  Steamer. — The  "  British  India  " 
Steamer  Alviora  went  aground  near  the  James  and 
Mary  shoal  in  the  Hooghly  last  week  close  to  the 
wreck  of  the  steamer  Arcot.  She  floated  off  the  next 
day  without  having  sustained  injury. 

Progress  in  North  Borneo. — Mr.  J>ed.  Boultbee, 
C.  E.,  has  gone  to  Sandakan,  British  North  Borneo,  to 
erect  steam  Saw  Mills  there  for  the  British  Borneo  Trad- 
ing and  Planting  Co.  Ld.,  who  propose  developing  on  a 
very  large  scale  the  timber   resources  of  that  country. 

Bengal  P.  W.  Secretariat. — As  already  announced, 
Mr.  Spring  goes  back  to  the  Government  of  India,  and 
speculation  is  rife  as  to  who  will  succeed  him.  It  would 
appear,  however,  that  Mr.  F.  R.  Upcott  has  the  best 
chance  of  obtaining  the  vacant  Under-Secretaryship. 

College  of  Engineering,  Madras.— The  following 
is  a  list  of  the  successful  candidates  at  the  Competitive 
Examination  for  admission  to  the  Civil  and  Mechanical 
Engineer  classe,s,  held  on  5th  December  1887.  The 
names  are  placed  in  order  of  merit : — A.  V.  Ramalinga, 
B.A.,  K.  Gopala  Aiyar,  G.  Panchapikesa  Aiyar,  A.  Raj  am 
Aiyar. 

Proposed  New  Road  in  Calcutta. — At  a  recent 
meeting  of  the  Calcutta  Corporation,  the  motion  against 
taking  a  strip  of  land  on  the  frontage  line  of  the  pro- 
posed new  central  road  from  Hooghly  Bridge  to  Sealdah 
was  defeated  and  Mr.  Cotton's  amendment  was  ac- 
cepted. The  matter  will  ultimately  go  to  the  High 
Court. 

The  Sind-Peshin  Railway.— The  Bombay  Gazette 
declares  that  inquiries,  which  have  been  made  during 
the  past  few  days,  mainly  in  regarded  to  the  supply  of 
railway  stores,  confirm  the  impres.sion  that,  despite  the 
confident  statements  which  have  been  made  to  the  con- 
trary, the  Sind-Peshin  Railway  will  be  carried  to  Kandahar 
at  no  distant  date. 

The  Hindu  Hostel,  Calcutta. — The  superstructure 
of  this  building  has  now  been  taken  in  hand.  It  is  to 
be  a  three-storied  structure,  and  it  is  expected  that  the 
work  will  be  completed  up  to  the  first-floor  level  by 
the  end  of  June.  Messrs.  Bestic  and  Gwyther  have  been 
appointed  Engineers  to  advise  the  Building  Committee 
during  the  progress  of  the  work. 

A  Mining  Director. — It  has  been  ascertained  that 
Colonel  G.  B.  Malleson,  c.  s.  i.,  the  Director  of  seventeen 
mining  and  other  companies,  holds  but  one  share  of  the 
value  of  48.  6d.  to  5s.  6d.  in  the  Maisur  Wynaad  Company 
of  which  he  is  a  Director.  The  Mining  Journal  under- 
stands on  excellent  authority  that  he  will  be  requested  to 
resign  several  of  his  directorate  positions  immediately. 

A  Well-earned  Holiday.— Mr.  Walton,  Executive 
Engineer,  Municipality,  Bombay,  having  been  suffering 
for  some  days  past  with  typhoid  fever,  and  in  a  preca- 
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rious  state  of  health,  has  obtained  privilege  leave  for 
three  months.  Mr.  Walton,  had  not  availed  himself  of 
bis  privilege  leave  for  several  years  past  and  the 
Council  did  well,  therefore,  in  granting  him  the  indulgence 
asked  for. 

An  Engineer's  Almanac. — We  have  received  from 
Messrs.  Macknight,  Anderson  and  Co.,  of  Fairlie  Place, 
Calcutta,  the  local  agents  of  Messrs.  George  Angus  and 
Co.,  manufacturers  of  leather  and  india-rubber  goods,  a 
small  pocket-book  purporting  to  be  an  almanac  for  1888. 
It  is  really  a  handy  form  of  trade  catalogue  with  the 
addition  of  some  information  likely  to  prove  useful  to 
those  interested  in  the  firm's  specialities. 

Seebpore  Engineering  College. — Mr.  Slater  and 
the  4th  year's  class  have  returned  from  their  winter  tour, 
after  having  inspected  various  works  completed  and  in 
progress,  and  going  over  the  loco-workshops  of  the  E.  I.  R. 
at  Jamalpur.  Mr.  Downing  is  at  Muddapur,  taking 
the  2nd  and  3rd  years'  students  through  their  survey- 
ing course,  and  will  return  at  the  end  of  the  month. 
The  Mechanical  Engineer  apprentices'  entrance  examina- 
tion was  held  this  week. 

A  Good  Example. — A  Singapore  paper  which  has 
all  along  urged  the  necessity  of  having  a  competent 
Inspector  of  Buildings  attached  to  the  Municipality,  is 
glad  to  hear  that  with  the  introduction  of  the  new 
Ordinance  such  an  official  will  be  provided  for.  From  the 
Municipal  Engineer's  monthly  report,  it  will  have  been 
noticed  that  there  are  on  an  average  some  600  or  700  new 
houses  under  construction  over  which  the  new  official  will 
have  more  than  he  can  do  to  exercise  a  continuous  super- 
vision. 

Mineralogical  Variety  in  the  Metalliferous 
Rocks  of  India. — Mr.  F.  R.  Mallet  says  that  most,  at  least, 
of  the  known  copper  ores  of  India  occur  as  a  consti- 
tuent of  schistose  rocks,  and  not  in  lodes,  the  depositories 
in  Europe  of  such  numerous  minerals  and  magnificent 
crystals.  The  Baraganda  copper  mine,  in  Hazaribagh, 
may  be  cited  as  a  case  in  point.  Although  now  opened 
out  to  a  depth  of  300  feet,  and  giving  a  promising 
yield  of  copper  pyrites,  nothing  else  has  been  obtained 
of  any  special  mineralogical  interest. 

News  from  the  Phillipines. — The  construction  of 
the  railway  from  Manila  to  Dagupan  has  been  delayed  in 
consequence  of  a  difference  of  opinion  as  to  the  prelimi- 
nary operations.  The  bridges  to  be  built  along  the  route 
prove  to  be  the  stumbling  block.  Some  prefer  their 
buttresses  to  be  of  brick,  thereby  necessitating  extensive 
hydraulic  operations.  Others  give  the  preference  to  the 
tubular  form  now  common  enough  in  Europe  and  Amer- 
ica, and  offering  as  many  securities  for  safety  as  the  other 
system.  The  company  which  has  taken  over  the  railway 
contract,  favours  the  latter  alternative  as  most  in  accord- 
ance with  the  march  of  improvement. 

"Local  Authorities  Loan  Act,  1888."— The  Select 
Committee  appointed  to  consider  the  Madras  Bill  to  em- 
power local  authorities  to  guarantee  interest  on,  or  to 
create  a  fund  for  repayment  of,  capital  expended  on  cer- 
tain purposes,  report  that  they  have  considered  the  Bill 
referred  to  them  and  have  introduced  an  amendment,  the 
effect  of  which  is  to  limit  the  interference  of  the 
Governor  in  Council  by  attachment  in  event  of  default 
to  cases  where  an  application  for  such  interference  is 
made  by  a  party  interested.  In  other  respects  they 
have  not  found  any  change  necessary,  and  consider  that 
the  Bill  may  be  taken  into  consideration  and  passed  into 
Jaw  forthwith. 


Invidious  Distinctions  Removed. — The  domiciled 
European,  if  what  are  believed  to  be  the  recommenda- 
tions of  the  Public  Service  Commission  prevail,  will  here- 
after cease  to  be  a  semi-proscribed  individual.  He  will 
be  free  to  compete  for  every  appointment  which  is  open  to 
his  neighbours,  irrespective  of  caste  or  creed.  Indeed  the 
principle  that  Government  should  be  allowed  to  engage 
the  best  workman  it  can  get  at  the  best,  that  is  to  say  the 
lowest,  price,  wherever  he  may  be  found,  is  very  distinctly, 
as  we  have  reason  to  think,  affirmed  in  the  Commis- 
sion's Report.  In  view  of  this  the  difficult  and  invidious 
discussion  about  the  proportion  which  the  pay  of  a  native 
should  bear  to  that  of  a  European  for  doing  similar 
duties,  is  disposed  of 

Acquisition  op  Land  by  Public  Servants. — The 
reason  assigned  in  one  of  the  Crown  Colonies  for 
prohibitory  measures  re  land-jobbing  on  the  part  of 
officials  is  that  "  greater  efficiency  may  be  expected  from 
an  officer,  whose  whole  energies  are  devoted  to  the  public 
service,  than  from  one  whose  mind  is  occupied  with  the 
cares  and  anxieties  incident  to  the  possession  and  cul- 
tivation of  land,"  and  that  "  the  man  who  is  content  to 
look  for  advancement  solely  to  his  official  occupation, 
has  a  stronger  claim  on  the  public  and  on  his  superiors, 
than  one  who  seeks  to  combine  with  it  the  pursuits  of  a 
landed  proprietor."  The  members  of  the  public  service 
are  further  reminded  that  a  similar  restriction  for 
similar  reasons  has  been  placed  upon  them  as  regards 
entering  into  commercial  pursuits. 

Mechanical  Engineers  for  the  Royal  Navy  : — 
The  new  rules  for  engineer  students  about  to  be  introduced 
by  the  Admiralty,  appear  likely  to  improve  their  position, 
and  will  also  prevent  students  from  obtaining  an  educa- 
tion at  the  expense  of  Government,  and  then  employing 
it  elsewhere.  Under  the  present  rules  engineer  students 
are  apprenticed  to  the  Chief  Engineer  of  the  dockyard 
for  six  years,  after  which  they  go  throup;h  a  course  of 
higher  mathematics  at  the  Royal  Naval  College  at  Green- 
wich. But  now  that  the  apprenticeship,  as  such,  is 
abolished,  and  the  engineer  students  become  naval  cadets 
when  they  join  the  Marlborou^'h,  they  become  naval 
officers,  subject  to  naval  discipline  at  once.  Recognizing, 
as  we  do,  the  growing  importance  of  naval  engineering, 
we  welcome  any  change  that  is  likely  to  improve  the 
status  of  the  engineers. 

The  Highways  of  Asia. — Mr.  Thomas  Stevens,  in 
describing  his  bicycle  tour  of  the  world,  says  that  the  best 
roads  found  by  him  were  in  British  India.  One  of  these 
highways,  known  as  the  Grand  Trunk  Road,  extends  for 
1,600  miles,  from  Peshawur,  on  the  Afghan  boundary,  to 
Calcutta, "  an  unbroken  highway  of  marvellous  perfec- 
tion. "  This  excellence  Mr.  Stevens  ascribes  to  the  pecu- 
liar substance  used  for  metalling,  a  material  known  as 
kunkah.  Mr.  Stevens  says  that  next  to  Indian  roads,  in 
point  of  excellence,  come  those  of  Japan,  and  the  800 
miles  of  Japanese  roads  traversed  by  the  traveller  on  his 
bicycle  were  found  excellent  throughout.  The  Japanese 
highways  are  made  of  broken  stone  and  gravel,  or  disin- 
tegrated granite,  and  in  some  places  are  paved  with 
smooth,  matched  boulders.  China  has  practically  no 
roads  at  all,  as  we  understand  the  term. 

Tonnage  of  the  Port  of  Calcutta. — A  statement 
prepared  and  issued  by  a  well-known  Freight  Broker, 
gives  some  interesting  particulars  regarding  the  Steamers 
and  Sailing  Vessels,  entered  inwards  at  the  Custom  House, 
Calcutta,     from   1st    January   to  31st   December   1887. 
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From  this  wo  find  that  the  total  number  of  vessels  for 
lSii7  was  1,010,  aggregating;  1.556,683  tons  as  compared 
with  1,085  TCMeb  aad  1.528,504  tons  in  18S6,  being  25 
TMnb  and  33.179  taoB  lees  than  in  ISSti.  Comparing 
1887  with  1883,  the  figures  clearly  indicate  the  increas- 
ing SIM  of  the  Ships  and  Steamers  frequenting  this  Port ; 
in  1887  the  number  of  vessels  was  1,010,  representing 
1.556.683,  tons,  whereas  in  1883,  the  number  of  vessels 
was  1,106  of  1,485,297  tons  only,  shewing  that  notwith- 
standing a  reduction  of  96  in  the  number  of  vcsscls> 
tlte  tonnage  of  1887  was  actually  71,386  in  excess  of 
188& 

OuB  Rangoon  Items. — A.  Correspondent  ^v^ites  :— 
Lieut  Hunter,  R.K.,  Assistant  Engineer  Military  Works 
Departoient,  is  to  bo  transferred  to  Burma  for  employ- 
ment ondar  the  Executive  Engineer  Rangoon  Division 
in  the  oonstruction  of  Chowki  Point  Battery.  It  is 
nunoared  that  work  on  the  Rangoon  Cathedral  will  soon 
eome  to  a  stand  still  for  want  of  funds.  The  Executive 
Bngineer,  Rangoon  Municipality,  has  asked  if  the  Port 
Commissioners  approve  of  the  proposed  sewage  outlet, 
and  whether  work  can  be  commenced  at  the  outlet  at 
once.  But  the  Port  C  ommissioners  wish  to  know  whether 
there  isaii\  .n  to  the  outlet  pipe  in  question  being 

laid  below  ■  .  uf  the  river,  as  they  think  that  silt  will 

accumulate  along  the  foreshore  in  this  locality  if  the  pro- 
posed later!  '  '-^  constructed.  The  new  machinery  for 
the  Brooki:  ,  -  i  wharf  shears  is  expected  on  the  13th 
instant. 

Advamcb,  Madras!— The  capital  of  the  benighted 
PhMidency,  which  is  as  yet  unlighted  by  gas,  is 
likely  to  have  electric  tramways  before  long.  Wo  under- 
stand that  arrangements  have  been  made  in  London 
to  supply  the  city  of  Madras  with  a  tramway  system 
on  the  new  principle.  The  acceptance  of  the  offer 
of  the  Indian  Tramway  Syndicate  of  London,  by  the 
Municipality  is  said  to  provide  for  the  new  motor. 
There  can  be  little  doubt  that  electrical  tramways 
•le  ^wcially  adapted  to  the  wants  of  India,  where  steam 
or  horse  power  can  only  be  maintained  by  a  relatively 
heavy  expenditure.  The  chief  obstacle  to  the  general 
substitution  of  electricity  on  the  existing  lines  at  home 
is  the  considerable  outlay  at  starting,  coupled  with  the 
sacrifice  involved  in  the  sudden  disposal  of  the  old  re- 
sources. But  where  new  lines  are  being  laid  the  electric 
motor  is  almost  certain  to  be  introduced,  its  advantages, 
in  point  both  of  efficiency  and  economy,  having  been 
clearly  demonstrated. 


The  Buxjk  in  the  Teleqeaph  Department  :_ln 
the  Resolution  published   in   October  last,  Government 
professed  a  sincere  desire  to  clear  the  block  in  the   Tele- 
graph Department  by   faciliutingthe   retirement   of  the 
senior  offioen.  on  special   pensions.    The   profession    may 
have  been  sincere  ;  but  it  is  already  tolerably  certain  that 
the  Government  scheme  for  clearing  the  block  is  not  like- 
ly to  effect  Its  purpose.     The  Resolution  laid   down   that 
all  officers  who  had  18  years'  service  in  October  last  would 
l»ve  the  pnvilege  of  retiring  on  special  pensions  provided 
they  did  so   before   the  1st  April   next.     Unfortunately 
many  of  these  officers  will  have  nearly  but  not  quite  com- 
pleted 20  years' service  on  the  date   named,  so  that  were 
they  to  retire  they   would,   though   gaining  the  special 
pension,  Imb  the  full  ordinarj-  pension  for  which  they  had 
nearly  qualified  It  seems  hard  that  many  of  the  officers  iu 
the  Department  should  be  placed  in  the  dilemma  of  havin- 


to  chose  between  giving  up  their  full  20  years'  pension, 
and  losing  the  special  pension  granted  under  the  Resolu- 
tion. 

Singapore  Defences  : — We  learn  that  Major  H.  E. 
McCalluni,  Colonial  Engineer  to  the  Government  of 
the  Straits  Settlements,  has  been  at  last  successful 
in  his  efforts  to  wrest  from  the  War  Department  a 
positive  promise  to  supply  adequate  guns  for  the  arma- 
ment of  Singapore.  Some  time  ago  it  was  arranged 
that  several  batteries  should  be  erected  for  the  protec- 
tion of  this  important  British  position,  and  the  Colonial 
Government  agreed  to  defray  the  cost  of  laying  out 
and  erecting  these  batteries,  whilst  it  was  a  distinct 
arrangement  that  they  should  be  armed  when  completed, 
at  the  expense  of  the  Imperial  Government.  With  this 
understanding  £100,000  was  actually  spent  in  throw- 
ing up  earthworks  and  constructing  forts  in  Singapore. 
But  when  they  were  completed,  the  question  of  arma- 
ment remained  to  be  considered.  The  War  Department 
generously  offered  an  assortment  of  the  obsolete  7-in. 
Armstrong  breech-loaders  and  "  converted"  64-pounders 
which  eucuraber  the  parapets  of  some  of  the  fortified 
positions  in  the  United  Kingdom  ! 

The  Jetalsar  Railway.— On  the  morning  of  the  30th 
December  last  the  Governor  of  Bombay  proceeded  by 
special  train  to  Jetalsar  for  the  purpose  of  opening  the 
Jetalsar  branch  of  the  metre  gauge  ra,ilway  from  Jetalsar 
to  Port  Veravul,  which  covers  a  distance  of  sixty-seven 
miles.  Up  to  the  present,  the  work  is  completed  only 
a  few  miles  further  than  Choki,  but  His  Excellency, 
having  opened  the  points,  proceeded  to  that  station ; 
where  there  was  the  usual  decorative  celebration.  In 
his  opening  address  H.  H.  the  Nawab  Saiheb's  bro- 
ther said  : — "  There  is  one  thing,  however,  connected  with 
this  ceremony  which  we  must  all  deeply  regret.  I  refer 
to  the  unexpected  and  lamented  death  of  Mr.  Dangerfield, 
who  last  year  assisted  at  the  turning  of  tlie  first  sod,  and 
who  in  matters  connected  with  this  undertaking,  gave 
me  his  warm  and  consistent  support.  His  place  so  sadly 
vacated  has  been  ably  filled  by  Major  Gardiner,  to  whom 
and  to  Mr.  Knox  my  acknowledgments  are  due  for  their 
skilful  management  and  for  the  rapid  manner  in  which 
they  have  carried  through  their  important  work." 


^  Pay  at  Par.— The  ways  of  the  India  Office  are  some- 
times mysterious,   its  dealings   as  dark   us   its  corridors. 
It  keeps  on  sending  the  flower  of  English  youth  to  India, 
with    emoluments  diminished  by  over   a   third,   owing  to 
the  fall  in  exchange.     To  any   proposal   from  India  that 
the  pay  of  a  new  appointment,  should  be   fixed  with  due 
regard  to  the    present    value   of  the    rupee,    the   India 
Office   turns  a   deaf  ear.     It  is  even  inclined  to  think 
that   existing  salaries   are   too   high.    Lastly  when    the 
Uncovenantod    Service    represent    that    their  pensions 
should   be  raised,   because   the    value    of  the  rupee  has 
fallen,  the   officials  of  the   India   Office,  who  draw   pay 
and    pension     in    sovereigns,    smile    like    the    gods     on 
Olympus.     And  yet  when   it  was   a  question,   the   other 
day,  of  sending  lady  nurses  to  India,  an  elaborate  calcula- 
tion was  made  to  guard  them  from  any  loss  by  reason  of 
a  depreciated   currency.     Each   lady  superintendent,  by 
the  way,  is  offered  Rs.  400  a  month  to  begin  with    and 
free  quarters.     The   members  of  the  Uncovenanted' Ser- 
vices should   get  their  friends  in   Pariiament  to  ask  why 
nurses  are  treated  so  much  better  than  Engineers. 

Freshes,  or  Rise  in  River  WATERS.-Disastrous  floods 
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have  destroyed  a  fair  that  was  held  at  Sreerungum  in  the 
bed  of  the  river  Coleroon,  near  Trichnopol}^  last  week,  at 
which  were  exposed  for  sale  large  quantities  of  agricul- 
tural produce  and  over  ten  thousand  bullocks.  It  had  been 
raining  previously,  and  on  the  day  of  the  mishap  the  centre 
of  the  river  bed  contained  water  only  a  foot  deep.  In 
the  evening  a  great  rush  of  water  came  down  the  river 
sweeping  away  every  thing  left  in  its  way.  The  people 
iu  wild  confusion  and  excitement  rushed  to  the  higher 
ground  at  the  banks,  and  it  is  believed  that  all 
managed  to  reach  places  of  safety,  but  a  large  number 
of  cattle  and  property  were  washed  away.  Discus- 
sing the  use  of  telegraphs  on  the  Yellow  River  for 
the  purpose  of  convejdng  news  of  the  rise  of  the  waters 
at  certain  parts  to  places  lower  down,  a  Shanghai  contem- 
porary says  that  by  this  means  the  authorities  would 
know  when  to  expect  a  flood,  and  take  the  most  prompt 
and  decided  action.  The  advantage  of  this  telegraphic 
information  would  be  incalculably  great  if  simple  reme- 
dial measures  be  adopted,  and  if  adopted,  faithfully  carried 
out. 

Railway  Accidents. — The  infrequency  of  railway 
accidents  in  India  is  remarkable  in  view  of  the  peculiar 
risks  to  which  railways  in  this  part  of  the  world  are  ex- 
posed. This,  observes  the  Englishman,  is  brought  out 
clearly  by  last  year's  experiences  in  Bengal.  Thus  a 
signal  hut  was  attacked  by  dacoits,  and  one  of  the  men  on 
dlity  was  much  hurt,  while  the  others  were  driven  from 
their  post.  Out  of  fourteen  persons  convicted  for  trying 
to  upset  trains,  tea  were  small  boys  who  put  s  tones  on 
the  rails  for  the  pleasure  of  seeing  them  crushed  by 
passing  trains.  Nearly  a  thousand  spikes  were  wrenched 
from  their  places  on  the  permanent- way  and  carried  off 
by  thieves ;  yet  evidence  to  secure  a  conviction  could 
only  be  obtained  against  six  persons.  A  large  percentage 
of  the  fatalities  on  English  railways,  apart  from  disastrous 
collisioQS  occur  among  the  servants  of  the  companies- 
but  in  India  the  casualties  among  railway  servants  are 
greatly  outnumbered  by  fatal  accidents  to  the  foolish 
people  who  persist  in  walking  sleepily  along  the  line  in 
front  of  moving  trains  or  loiteriag  ahead  of  trains  at 
railway  stations.  Out  of  107  persons  killed  on  the  rail- 
ways of  Bengal  last  year,  only  29  were  railway  servants, 
while  most  of  the  others  belong  to  the  outside  cate- 
gory. 

Forests  as  Protection  against  Floods. — The 
Englishman  asks  : — "  Are  forests  on  the  slopes  of  hills  in 
India  any  protection  against  the  flooding  of  rivers  ?"  and 
then  goes  on  to  say  : — "  It  has  hitherto  been  commonly 
believed  that  they  were,  and  the  absence  of  timber  in 
many  places  has  been  greatly  deplored.  But  Mr.  H.  G- 
Turner,  the  Agent  to  the  Governor-General  in  Vizagapa- 
tam,  has  come  forward  to  deny  the  truth  of  this  accepted 
theory,  so  far  at  least  as  many  parts  of  the  Madras  Presi- 
dency are  concerned.  In  the  many  jungles  on  the  hills  which 
Mr.  Turner  has  visited  he  has  never  seen  a  single  spring 
of  useful  dimensions  issuing  in  the  hot  weather  from  the 
hillsides  in  Southern  India.  Rivers  in  that  presidency 
almost  invariably  have  their  origin  on  plateaux  and  in 
sloping  valleys,  and  are  formed  by  the  gradual  off-flow  of 
the  rainfall  of  the  country.  All  we  can  say  is  that,  while 
this  may  be  true  of  Madras,  it  is  equally  true  of  the  hills 
in  some  parts  of  Northern  India  that  the  water  rushes 
down  the  hillsides  very  much  as  if  they  wore  corrugated- 
iron  roofs.  Torrents  and  floods  are  thus  formed,  and  to 
the   hills   we  must  look  for  the  secret  of  the  disasters  by 


which  communications  are  annually  cut  off,  and  the 
Government  of  India  at  Simla  is  left  suspended  in  the 
predicament  of  Mahomed's  coffin.  Madras  it  seems,  is 
more  fortunate." 

Sanitary  Commissioners. — In  coming  to  the  conclu- 
sion that  it  would  be  inexpedient  to  combine  the  offices 
of  Sanitary  Commissioner  and  the  Principal  Medical 
Officer  in  the  various  provinces  in  India,  11  is  Excellency 
the  Governor-General  in  Council  nevertheless  considers 
that  from  evidence  collected  while  considering  the  matter 
in  consultation  with  Local  Governments,  the  fact  is  dis- 
closed that  Sanitary  Commission  ers  have  not  invariably 
shown  themselves  as  active  in  the  performance  of  their 
duties  as  the  Government  has  a  right  to  expect  them  to  be. 
In  some  cases  they  are  permitted  to  spend  time  in  the  hills 
which  should  be  employed  on  inspection  duty  in  the 
plains;  and  Local  Governments  have  been  enjoined  to 
insist  on  greater  activity  on  the  part  of  these  officers. 
The  maintenance  of  the  appointment  of  Sanitary  Com- 
missioner has  been  decided  upon  mainly  with  regard  to  th& 
necessity  of  ever-increasing  activity  and  efficiency  in  the 
work  of  the  Sanitary  Department.  His  Excellency  has  left 
it  to  the  consideration  of  Local  Governments  whether  the 
work  of  Sanitary  Commissioners  might  not  be  more  effi- 
ciently discharged,  if  younger  officers  were  selected  for 
the  appointment.  In  this  connection  it  is  suggested  that 
the  terms  of  the  appointment,  which  tend  to  confine  it  to- 
rather  senior  officers,  might  be  examined  and  the  question 
of  the  salaries  to  be  attached  to  these  posts  also  re- 
considered. 

Woolwich  Cadetships. — The  require  ments  of  the  Ord- 
nance Corps  have  led  the  authorities    to  offer  120  Wool- 
wich Cadetships  at  the  competitive  examination  which  com- 
menced the  week  before  the  last  mail  left    England.  It  has, 
been  determined  to  pass  out  from  the    Military    Academy 
two  classes  instead  of  one  at  the  end  of  the  present  term, 
and  it  is  to  make  good  the  defici  ency  thus  caused  that  the 
extra  cadetships  are  to  be  given.    Two  years  ago  additional 
officers  were  in  the  same  way  urg  entl}-  wanted,  but  instead 
of  reducing  the  number  of  the    terms    of    the    Woolwich 
course,  from  four  to  three,  as  is  being  done  on  this  occasion, 
the  vacancies  in  the  establishment  were  filled  by  the  offer 
of  a  number  of  direct  commissions,    while  the  progress    of 
the  cadets  through  Woolwich  was    accelerated  by  shorten- 
ing the  terms  and  the  holidays,  so    that    five   batches    of 
cadets     instead    of   four    were      brought     forward    for 
commissions    within     two     years.       Previously    to    this, 
when    an  augmentation    of    the     Royal  Engineers    had 
rendered     the     appointment      of      additional  officers  a 
necessity,     the     deficiency    was     made     good     by    re-' 
emits  from  the   Indian   Engineering  College   at  Cooper's 
Hill ;  from  the  Militai-y  College,  at  Kingston  in    Canada; 
and  from  the  Colonial  Universities.      Forty  appointments 
were   appropi-iatod    in    this   manner.      But    the    offer   of 
direct  commissions  caused    great    discontent  at  the  Aca-r 
demy,  and  it  was  determined — in    fact    a  kind  of  pledge 
was  given  to  the  effect  by  the  Secretary  of  State  for  War- 
when  the  question  was  raised  in  the     House  of  Commons 
— that,  if  hereafter  more   officers   were    wanted    than  the 
ordinary  output  of  Woolwich    could    supply,    the  require- 
ment should  be  met  by    passing    out    cadets  before   thejr 
had  put  in  their  full  two   years   at    the    Academj'.     This 
is  how    it    comes    that    120    Cadetships   are    offered    to 
the    public    this    winter.     And    if  120  qualified  candi- 
dates    are    forthcoming,    it    is    the    proper     course    to 
adopt. 
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LiMmnAXT  F.  Batlw,  ».»,  hw  been  posted  to  Rangoon,  on 
Sab-Mariae  Defence  duty. 

TBI  NeUoiv-Tiriipali  »ection  of  the  South  Indian  Railway,  a 
lMi(tli  of  eigbl; -three  mite*,  ia  now  o(>eu  to  traffic. 

Mk.  Jtma  PnMa,  who  liu  received  the  C.  M.  G.,  is  the  well 
known  prnintir  of  international  telegraph  rommunications. 

Tbbmw  Viceregal  Lodge  mt  Simla  is  to  be  lighted  throughout 
^  eleetrieil;,  nMrtV  a  thoiuand  glow-lamp*   being  employed. 

The  mineral  wealth  of  Upper  Burma  has  not  been  long  in 
kttiactinf;  atwntion.  Applicants  have  already  sought  leave  to 
pnipttt  for  {Old  and  coal. 

Mb.  O.  D.  Btntow^  Commissioner  of  the  Northern  Division, 
Upper  Uunna,  accompuies  Mr.  Brown,  the  English  Geologist, 
«■  hi*  visit  to  Uis  Rnby  Mines. 

T»«  Ckwnpore-Jhsnsi  section  of  the  Indian  Midland  Railway  is 
»o  be  opened  definitrly  on  the  Ut  February,  when  the  Company 
Also  take  over  the  working  of  the  Bbopal  State  line. 

At  their  last  half-yearly  meeting  the  shareholders  of  the 
New  Beerbhoom  Coal  Company  had  the  good  sense  to  vote  a 
booiia  of  Ra.  1,000  to  the  director*.  It  was  well  earned. 
■  To  skow  how  safe  the  Government  must  consider  the  road 
toKmlaaodoo,  Mr.  W.  Chriatie,  Executive  Engineer  P.  W.  D. 
fc«H  Baaribagb,  baa  been  sent  up  to  Katmaudoo  to  inspect 
UtBarideMj. 

AaoDT  a  aoore  of  new  appointments  have,  we  believe,  been 
neently  sanctioned  by  the  India  Office  for  the  Forest  Department 
ui  Upper  Burma,  bat  not  more  than  three-fourths  of  the  number 
will  be  611ed  at  present. 

Th«  work  at  the  Kidderpur  Docks  is  advancing  steadily- 
Con»iderable  additions  were  made  to  the  walls  of  the  basins  dur- 
ing the  past  month,  an  army  of  nearly  10,000  labourers  being  em- 
ployed daily  on  the  work*. 

Cbu»Bi.  G.  C.  L.  S.  Skaford,  o.b.,  k.b.,  Inspector-General 
of  Military  Works,  ha*  arrived  in  Calcutta  on  duty  in  connexion 
with  forti6eations.  He  lately  conducted,  with  other  officers,  an 
Miqairy  into  the  state  of  the  so-called  defences  of  Madras. 

Tilt;  4»rvii;<>8  of  Mr.  A.  R.  Macdonald,  Assistant  Engineer,  First 
Or.  'Uil ways,  employed   under    the  Bombay,  Baroda,  and 

Oe<  •  >  itailway  Company,    have  been  placed  at  the  disposal 

of  tlM>  l>'ur«tgu  Department  for  employment  in  the  Gwalior   State. 

Ob  a  rceeot  reference  from  a  local  Government  regarding  the 
ation  of  the  aource  from  which  explosives  for  use  in  India 
sM  be  obtainetl,  the  Supreme  Government  has    ruled  that  it  is 

I  (he  whole  preferable  to  purchase  them  locally  in  India  as 
I  may  arise. 


q«eat 

dioal' 


Tbb  Irrawaddy  has  fallen  extraordinarily,  the  Nazura  rocks 
b«low  Sagain  havinc  au  little  water  on  them  that  steamers  cannot 
pas*.  IVtrc  ia,  moreover,  no  proapect  of  a  rise  in  the  river  until 
Maicli.  Engineers  have  been  sent  to  see  what  steps  can  be  taken  to 
blow  the  rocks  up. 

Thk  Irrigation  Board  of  Hyderabad  seems  to  be  getting  to  work. 
At  tbrir  laat  met-ting  they  had  plans  and  estimates  for  the  repair 
of  the  Taoakulla  tank  in  Indar  which  gave  way  in  the  1886  rains. 
The  area  irrigated  from  this  tank  was  194  begas.  But  the  expect- 
•tioos  of  the  Engineer  of  the  district  are  still  higher,  for  he 
•stimatca  that  when  repaired  it  will  irrigate  600  begas. 

JcooMEST  has  been  delivered  at  Simla  in  the  suit  of  the 
Allahabad  builder  Johnson  vtrnu  the  Secretary  of  State. 
Tbe  Court  held  that  misrepresentation  had  not  been  proved,  and 
dismissed  the  *uit  for  all  claims  in  the  shape  of  extra  rates, 
but  dwrreed  R«.  771,  excess  debited  by  plaintiff  to  defendant,  and 
Ra.  1,045  as  due  instead  of  Ra.  964  paid  into  Court  by  defendant. 
The  toul  amount  deereod  is  Ra.  S,467. 

Tbb  following  curious  telegram  from  Mandalay,  dated  Satur- 
day la«l,  appears  i>i  an  up  country  paper  :— "  Mr.  Crawford,  Su- 
perriaor,  Public  Works,  and  five  contractors,  natives  of  India, 
•wait  their  trial  in  Shwebo  Jail  of  conspiracy  to  murder  Mr. 
SiaipBoe,  Executive  Engineer,  Shwebo,  on  the  way  to  Kyoukmy- 
WtPg  oa  the  river  bank.  Fortunately  the  plot  was  discovered 
tbmagh  the  agency  of  an  office  peon." 

Tn«  r»«id*nU  at  Karachi,  says  a  home  paper,  do  not  seem 
inc!       '       ■       ■  ;..n  of  railway  extension    from    that  port 

dr  they   are   able,   in   one   respect,    to    take 

tip  •  -HI  .n      i  he  original  blunder  made   by   the    Indian 

Pol  '    Drp»r(m»nt   in    iU   estimates  of    their  proponals, 

«llo«.  ;..c...  u»  argue  that  the  proposals  were  carelessly  pre- 
judged ;  and  to  enlist  public  sympathy  against  official  negli- 
(•noa. 

Tbb  Tavancore  Government  has  entered  into  an  agreement  with 
Mt-r:  Wallilihoy  Kvleibhoy  and  Co.,  of  Bombay,  for  digging 
plun.bago,  which  a'  -uilU  in  many  narU  of  the  State.  The  Com- 
pany ia  to  have  th^  nioiiopf>ly  of  digging  the  mineral  for  twenty 
jrearc  For  the  Ami  i..ii  years  it  ia  to  pay  the  Government  Rs.  2i 
for  e«er^  too  of  pUii.ib.g..  Uken,  and  for  the  remaining  ten  years 
tbe  rate  u  to  be  R*.  5  per  ton.    The  Company  is  to  begin    miuing 


operations  in  the  two  Uluks  of  Nedoovngad  and   Sherayingil  with- 
in three  years  from  date.  


JcttcviJ  ta  the  (Etiitar. 


[The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  tor  the  opinions  expressed  by  correspondents.] 


TRUTH  STRANGER  THAN  FICTION. 
SlE,— An  up-country  paper  lately  asserted  that  Colonel 
Dodd  has  returned  from  leave,  and  resumed  charge  of  his  duties 
as— Superintendent  of  the  Government  Press  at  Allahabad.  I  do 
not  know  what  Regiment  has  the  honour  of  bearing  Colonel 
Dodd's  name  on  its  rolls  as  an  absentee,  qualifying  for  Colonel's 
allowances  in  a  printing  office.  But  I  do  know  that  constant 
complaints  are  made  about  regiments  being  short  of  their  com- 
plement of  officers;  and  I  fail  to  perceive  in  the  condition  of 
the  body  politic  any  such  urgent  necessity  for  printed  matter 
from  a  Government  Press  as  should  compel  an  officer  and  a  gen- 
tleman, a  Colonel  without  even  the  excuse  of  Subaltern  pay, 
to  affiliate  himself  to  the  mechanical  art  of  printing,  and  take  the 
bread  out  of  some  poor  man's  mouth,  as  the  homely  saw  puts  it. 
In  its  way  it  is  just  as  bad  form  as  the  Duke  of  Connaught's 
command  of  the  Bombay  army,  or  the  Duke  of  Edinburgh's  com- 
mand of  the  Mediterranean  squadron.  Spero  Meliora. 

INDIAN  ENGINEERING  QUALIFICATIONS. 
Sir,— It  is  contended  that  the  Examiners  of  the  Calcutta  Uni- 
versity for  Licenses  and  Degrees  in  Engineering  should  be  P. 
W.  B.  Officers,  and  the  only  reason  alleged  for  this  is  found 
in  the  fact  that  these  University  qualifications  are  indispensable 
for  admission  into  the  P.  W.  D.,  Bengal.  Surely  the  only  office 
of  the  Seebpore  Engineering  College  is  not  to  train  men  for  that 
single  purpose.  I  think  that  its  object  is  to  train  men  for  the  Pro- 
fession. The  P.  W.  D.  should  have  its  own  tests,  and  the  scope  of  the 
University  should  not  be  hampered  by  restrictions  intended  to  meet 
the  wants  of  an  isolated  branch  of  the  public  service.  In  Madras  the 
University  Examiners  are  non-Government  Engineer*,  and  I  be- 
lieve that  the  same  practice  obtains  to  a  great  extent  in  Bombay.  I 
would  suggest  that  the  P.  W.  D.  should  specially  train  those 
passed  students,  whom  it  may  select  for  its  requirements,  and  not 
handicap  those  who  may  not  have  occasion  for  Government  employ. 
This  view  of  the  case  is  further  strengthened  by  the  fact  that  no 
matter  from  whatever  source  the  man  who  joins  the  P.  AV.  D. 
comes,  he  has  to  still  further  undergo  Professional  and  Language 
Tests  before  he  can  expect  advancement  in  the  service. 

A    Sufferer. 


INDIAN  COAL  FOR  OCEAN  STEAMERS. 
Sir,— The  ever  recurring  question  why  Indian  Coal  cannot  be 
placed  at  the  various  markets  of  India  and  the  coaling  stations 
along  the  Malay-Chinese  Peninsula  at  a  rate  to  compete  with 
the  Australian  and  English  Mineral,  has  corns  up  once  more  for 
attention.  The  reported  discovery  of  Coal  in  Kali  on  the 
Chindwin  River  in  Upper  Burmah,  the  gradual  development  of 
the  Assam  Coal  fields,  the  last  deposits  of  Sumatra  and 
Borneo,  and  the  gradual  though  sure  supersession  of  the  English 
Mineral  by  the  Indian  material  emphasises  the  importance 
of  the  question,  in  a  degree  that  it  can  no  longer  be  dismissed  with 
that  indifference  which  until  now  had  its  origin  in  prejudice  and 
in  the  imperfect  estimate  made  of  the  comparative  value  of 
the  Indian  mineral.  The  axiomatic  proposition  that  Bengal 
coal  is  to  the  English  fuel,  as  j  to  1  will  no  longer  find  adherents 
when  it  is  stated  that  nearly  all  sea-going  and  inland  steamers 
are  at  the  present  moment  using  no  other  but  the  Bengal 
coal.  Until  recently  the  P  and  O  Company  was  standing  out  in 
strong  relief  as  the  only  exception  to  the  general  rule,  but  it  has  now 
thought  it  opportune — perhaps  advantageous — to  enter  the  arena, 
notwithstanding  the  fact  that  extra  bunker  room  would  be 
needed  were  the  proportion  above  referred  to,  correct.  It  is 
hardly  likely  that  a  Company  like  the  P  and  O  would  sacrifice 
tonnage  equal  to  the  difference  between  the  two  coals 
in  the  face  of  the  exigencies  of  competition  which  demand, 
the  economy  of  the  smallest  available  cargo  room.  The 
question  then  very  naturally  presents  itself  whether  the 
coal  now  placed  in  the  market,  has  improved  from  being 
obtained  from  deep  workings  or  that  the  article  is  the  same 
now  as  it  has  been  for  many  years  past.  I  am  in  a  positioa 
to  declare  that  were  it  not  the  keen  competition  which  has  dulled 
the  feeling  of  prejudice  which  could  or  would  accept  nothing  that 
was  not  English,  and  experience  which  has  conclusively  proved 
that  some  of  the  Bengal  and  Assam  coals  are  as  good  as  the 
average  of  English  coal  which  has  for  the  past  many  years  found 
its  way  into  the  Indian  markets  for  steamers,  the  same  bias  or 
objection  to  the  use  of  Indian  coal  would  continue  for  an  indefinite 
period.  Assam  and  Bengal  coals  are  now  in  great  request 
and  have  already  secured  large  orders  for  purposes  of  steamers 
and  manufactories  ;  and  if  things  continue  to  proceed  as  they  have 
commenced,  it  will  not  be  long  before  all  steamers  homeward  or 
outward  bound,  from  most  of  the  important  ports  of  this  country 
and  those  of  the  Malay  Peninsula  and  the  Dutch  East  Indies  will 
be  using  almost  exclusively  coals  from  India. 

An  Imdian  Coluer. 
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Specifications,  Rates  and  Notes  on  Work,  compilbd  for  the  use 
OF  THE  P.  W.  Department  in  the  Bombay  Presidency.  By 
Captain  K  L.  Marryat,  R.E..  1st  and  2ad  Editions,  and  Lieu- 
tenant-Colonel  B.  R.  Seton,  R  E.,  3rd  and  4th  Editions.  Bom- 
bay :  Government  Press.     1887. 

Engineerinq  construction  in  India,  particularly  as  regards 
buildings,  differs  so  much  from  the  types  which  obtain  in 
Europe,  that  a  good  special  treatise  dealing  with  Indian  pro- 
fessional practice  in  all  its  branches  is  a  great  desideratum  for 
purposes  of  reference  or  instruction  to  all  engaged  in  the 
yast  Public  Works  of  this  country. 

We  alre:idy  possess  certain  compilations  of  the  kind  which 
aim  at  being  text  books  on  Indian  technical  matters,  but  as 
a  rule  they  fall  far  behind  a  very  moderate  standard  of  efficiency. 
The  principal  of  these  is  the  well  known  Roorkee  Treatise,  with 
its  three  ponderous  and  expensive  volumes  of  mostly  obsolete 
matter.  We  do  not,  however,  propose  to  refer  any  more  at 
present  to  that  antiquated  production  which  draws  its  inspira- 
tions mainly  from  Mahan's  Civil  Engineering,  published  in  the 
beginning  of  the  century,  but  will  pass  under  review  a  modern 
work,  issued  a  few  months  ago  by    the  Bombay  Government  Press. 

We  refer  to  "  Specifications,  Rates  and  Notes  on  Work,"  compiled 
by  Lieutenant-Colonel  Seton,  r.e.  The  nucleus  of  the  volume 
in  its  present  form  was  the  first  edition  published  many  years 
ago,  and  popularly  known  as  "  Marryat's  Specifications."  The 
scope  of  the  present  fourth  edition  is  very  much  enlarged,  and 
embraces,  not  only  standard  specifications  of  all  kinds,  but  a 
aeries  of  estimates  completely  drawn  out  of  various  descriptions 
of  roofs  and  road  bridges.  Besides  this,  a  great  deal  of  more  or  less 
useful  information  of  a  practical  nature  is  given  in  the  "  Notes  on 
Work,"  and  a  number  of  excellent  wood-cuts  illustrate  the  text. 

Engineering,  like  medicine,  is  a  distinctly  progessive  science. 
Old  and  once  favored  types  of  construction  become  superseded 
by  others,  whose  superiority  in  durability  and  cheapness  is  in- 
contestable. One  would  naturally  think  that  a  work  published 
as  late  as  the  year  of  grace  1887,  and  under  the  imprimatur  of 
the  Government  of  Bombay  and  edited  by  a  Colonel  of  the  scien- 
tific, crops  would  contain  all  the  latest  inprovements  in  the 
construction  of  buildings  and  bridges.  A  careful  inspection  of 
the  volume  under  review,  however,  reveals  the  fact,  that  with  the 
exception  of  one  short  chapter  on  blasting  with  dynamite,  and 
another  on  the  use  of  concerte  arches,  there  is  absolu  tely  nothing 
that  may  not  be  found  in  ancient  treatises  published  at  a  time 
when  scientific  knowledge  in  the  Profession  was  generally  at  a 
low  ebb,  and  when  Engineering  works  of  reference  were  scarcely 
obtainable.  In  addition  to  the  almost  entire  lack  of  mention  of 
well  known  improvements,  we  find  that  some  obsolete  and 
long  abandoned  types  of  tiled  roofing  are  carefully  reproduced. 

The  old  wooden  frame  tile  roof,  (king  post  and  queen  post,) 
etc.,  here,  as  in  the  Koorkee  Treatise,  again  confronts  us  with  un- 
wearying pertinacity,  and  several  descriptions  of  tiling  with  illustra- 
tions, all  of  which  are  of  a  type  now  long  since  passed  into  the  limbo 
of  the  forgotten  past,  are  brought  forward  with  the  most  unblush- 
ing effrontery.     While  on  this  point  we  will  take  it  up   in  detail. 

The  tilings  mentioned  are^lsZ. — Taylor's  patent  tiles,  pHges 
174  and  175.  We  have  never  seen  this  system,  but  it  may  possibly 
have  been  used  in  Bombay. 

It  is  extremly  complicated  and  requires  most  careful  fitting  and 
is  after  all  only  single  tiling,  and  is  thus  solely  applicable  to 
out-houses  and  warehouses.  The  battens  are  3"  x  1",  10  inches 
apart,  thus  necessitating  a  very  close  arrangement  of  purlins 
and  a  great  deal  of  woodwork  in  the  frame. 

Zndly. — We  have  the  Mangalore  tiles,  page  177.  These  are  h'fk 
tiles,  similar  to  Frizzoni's  Allahabad  tiling,  but  with  seveml 
points  of  inferiority.  By  some  unaccountable  omission,  only 
single  tiling  is  illustrated. 

Srdly.—Goodvryn'a  and  Atkinson's  tiles,  which  follow,    are  boih 


ago  by  the  well  known  double  Allahabad  tiling,  with  which  most 
of  the  barracks  and  Government  buildings  in  the  N.-W.  P.  and 
the  Punjab  are  covered. 

4thly. — "  Hill's  "  tiles  are  nothing  more  or  leas  than  the  "  Alla- 
habad" system.  The  author,  from  the  text,  is  apparently  totally 
unaware  of  this  fact,  and  treats  the  system  as  if  it  were 
quite  a  new  and  untried  invention  ;  he  further  states,  that 
the  flat  tiles  should  be  laid  in  mortar,  whereas  one  of  the 
main  advantages  of  the  system  is,  that  cementing  material  is  en- 
tirely dispensed  with  except  in  the  eaves.  Information  regarding 
the  weight  of  tiling,  which  to  the  ordinary  reader  would  appear 
a  matter  of  some  importance,  is  not  to  be  found  anywhere,  but 
is  left  to  his  unaided  imaginative  powers.  The  required  spacing 
of  battens  and  purlins,  instead  of  being  shown  in  a  proper  tabular 
statement  easy  for  reference,  can  only  be  discovered  by  a  diligent 
search  among  foot-notes  printed  in  italics.  In  the  examples  given 
of  iron  framed  trusses,  information  regarding  the  required  section 
of  iron  purlins,  which  are  usually  substituted  for  wooden  battens, 
is  for  some  unaccountable  reason  entirely  omitted.  It  is  equally 
or  more  incomprehensible  why  the  use  of  scrap  rails  for  rafters, 
which  can  be  adopted  for  double  tiling  up  to  40ft.  span  without 
trussing,  is  not  even  hinted  at,  although  there  must  be  numerous 
examples  of  this  on  the  Bombay  side,   at  least  on  the  railways.  . 

The  ignorance  displayed  as  to  the  new  forms  of  tiling,  some  of 
which  have  been  in  use  in  the  P.  W.  Department  for  nearly 
two  decades  and,  others  which  are  of  more  recent  origin,  is  positive- 
ly astounding.  Bull's,  Burn's,  Frizzoni's  lock,  and  even  the  very 
old-fashioned  and  superseded  Allahabad  tiling  receive  no  notice 
whatever.  The  gallant  author,  if  at  all  aware  of  these  things, 
must  be  congratulated  on  the  extreme  dexterity  with  which  he  has 
concealed  his  knowledge  from  the  interested  public. 

"  Fireproof  flooring  and  roofing, "  which  is  incidentally  touch- 
ed upon,  consists  of  rolled  iron  beams  at  uncertain  intervals  with 
cross  joists  of  TI  spanned  by  flat  tiles — a  most  expensive  arrange- 
ment ;  and  another  style  of  construction  termed  "  Arched  terrac- 
ing, "  which  is  jack  arches  and  rolled  beams,  is  also  casually  noted. 
But  we  can  get  nothing  about  this,  except  some  very  bare  facts. 
A  tabular  statement  giving  the  proper  sections  of  rolled  beams 
for  different  spans,  the  most  economical  spacing,  would  have 
been  of  real  use.  Whereas  the  pages  and  pages  of  plates  and 
estimates  of  old-fashioned  wooden  hip  roofs  are  of  no  practical 
value  at  all,  except  for  the  purpose  of  thickening  the  volume. 
The  subject  of  arch  tied  roofs,  which  have  been  used  in  the  Bengal 
and  Madras  Presidencies  for  the  last  10  or  12  years,  and  which 
forms  the  most  important  and  valuable  modern  improvement  on 
the  old  perishable  wooden  roof,  is  passed  over  with  ominous  silence. 
We  fear  that  the  compiler  will  only  be  able  to  plead  in  Dr.  John- 
son's well  known  words,  "  Crass  ignorance,  Sir  ;  crass  ignorance.  " 

One  chapter,  as  we  have  already  observed,  is  devoted  to  the  sub- 
ject of  concrete  arching.  This  is  put  forward  as  a  great  novelty 
and  certainly  the  method  of  tying  the  spans  is  amusing  as  an  ex- 
ample of  as  clumsy  and  expensive  an  arrangement  as  the  folly  of 
man  could  well  conceive.  We  do  not  see  the  object  of  using 
concrete  for  segmental  arch  roofs.  Brick  is  undoubtedly  a  cheaper 
material,  and  much  more  suitable  in  every  way.  Besiilea  the  timid 
constructor  puts  ten  feet   as  the  limit  span   for  this  type  of  work. 

It  would  certainly  seem  strange  to  the  intelligent  foreigner 
that  the  Government  of  this  country,  with  its  vast  resources  in 
the  way  of  Engineering  personnel,  a  large  number  of  whom 
are  doubtless  po-ssessed  of  high  scientific  attainments  and  much 
practical  knowledge,  should  never  be  able  to  produce  a  single 
treatise  on  Indian  Engineering  subjects  that  can  command 
the  respect  of  the  profession.  This  new  book  we  have  just 
been  reviewing,  though  it  undoubtedly  does  contain  a  good 
deal  of  useful  matter,  is  still,  from  the  total  omission  of 
any  notice  of  modern  improved  construction,  practically  useless, 
and  all  we  can  suggest  is,  that  the  Bombay  Governnn-ni  with- 
draw this  4th  edition  and  issue  a  5th,  which,  properly  worked 
up,    would   prove   a   very   valuable  addition  to  Indian  Engineer- 
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NEW  OFFICES   F(m  THE  MATHAMETICAL    IN- 
STRUMENT DEPARTMENT  OF  THE  SURVEY 

OF  INDIA. 
Oi-R  illusuntious  in  this  issue  of  Indian  Enoineerino, 
ivpivo^ot  portioDs  of  the  new  building  in  Piu-k  Street  ni- 
iended  to  aooonunodate  the  Mathematical  Instrument 
Bnmch  of  the  Sun-ey  of  India.  This  block,  which  is  ap- 
proarhin^  completion,  is  the  second  of  a  group  of  throe 
buildin^'^  which  jitw  to  c«>ntain  the  whole  of  the  survev 
offiaesin  OWicutta.  The  Head  Office  is  located  in  the  block 
vhidi  atends  back,  furthest  from  Park  Street  overlooking 
Short  Stmet,  uid  i-s  already  familiar  to  residents  and  visi- 
ton  of  the  metropolis,  as  one  of  the  prominent  red  brick 
buildings  which  have  sprung  up  under  the  skilful  direction 
of  Mr.  E.  J.  Martin,  K.R.i.a.\.,  and  given  to  Calcutta  a  more 
equitable  claim  to  being  con.sidered  the  '  City  of  Palaces.' 

The  Mathematical  IiLstrument  Office  has  been  designed 
by  Mr.  W  B«nks  Owyther,  .\.R.i.B..\.,  of  the  P.  W.  D.,  and  his 
aim  in  t-  ::.is  been,  to  preserve  a  certivin  degree 

«f  h«nn<  ■:  inpleted  stnicture  already  referred  to. 

The  new  building  consists  of  two  stories,  the  machinery 
and  work  rooms  occtipj-ing  the  lower,  and  the  offices, 
TCpords  and  stonsi  the  upper  floor.  As  regards  its  cou- 
atructiou,  the  brick  work  is  of  Akra  bricks,  the  exterior 
(tee  being  j^iintiHl  ;  nijled  injn  bcjinis  are  u.sed  with  brick 
arching  T  ■  ice;  the  wix)d- work  is  of  teak,  and 

the   om.i  -IS  of  colored  bricks  arranged  in 

diaper  patterns,  and  but!"  tcrra-cotta,  both  of  which  items 
are  being  supplie<i  by  Messrs.  Bum  and  Co.  from  their 
Potteries  at  Raueegunge. 

The  elevations  herein  il  lustrated,*  give  only  a  general 
idea  of  th<' form  of  the  structure  and  of  the  nature  of  its 
emboli-'  '••it  in  a  line  drawing  contrasts  of  color  and 

of  light  1  \r  are  quite  unrepresented. 

It  is  understijtxl  that  the  block  to  accommodate  the 
Pboto-Litho.  Branch  of  the  Survey  Department,  which  is 
to  occupy  a  position  intennediatc  between  the  two  build- 
ings above-mentioned,  will  .sh(jrtly  be  put  in  hand. 


MAIL  STEAMERS  AND  THEIR  SPEEDS. 

By  a.  Ewbaxk. 

II. 

To  the  worthy  Admiral  it  might  have  been  replied  that 
if  we  wish  a  ship  to  be  driven  by  the  wind  all  we  want  Is 
a  mast,  and  a  couple  of  sails,  the  ropes,  stays,  sheets  and 
shrouds  are  only  arranged  to  mystify  the  public.  However 
this  may  be,  a  landsman  can  acquire  a  sound  idea  of  the 
action  of  wind  on  a  vessel  without  being  learned  in  the 
various  parts  and  uses  of  the  rigging.  Similarly,  a  man 
untrained  in  en^neering  technicalities  can  form  a  sound 
idea  of  the  driving  action  of  steam. 

We  have  stated  as  a  result  of  theory,  that  if  an  en- 
gine introduce  into  the  cylinder  steam  at  1 50^0,  and  if 
this  steam  after  driving  the  piston  through  the  range 
of  its  stroke  escapes  at  .50'C,  then  such  an  engine  cannot 
utilise  even  one-k»urth  of  the  power  that  is  latent  in 
coaL  The  actual  fraction  that  wo  have  described  as  being 
leas  than  one  quarter  may  be  given  approximately  as 
IIJ,  more  rr^ughly  it  may  be  given  as  ^\. 

In  the  worhl  of  non -science  the  word  theory  is  often 
used  assvnonynioiis  with  unju.stified  guess  work.  "This 
is  pore  theory,"  in  that  world  seems  to  imply  "  this  is  cer- 
tainly erroneous."    f>r  again  we  often  hear  that  such   and 

■"**  *  '!l*"^  "  "  '"'*'  '"  'f^^'ory.  but  it  is  not  true  in 
practice."  If  anything  is  true  in  theory  it  must  be  true 
in  practice,  provided  all  the  conditions  specified  or  implied 
by  the  th<Mjry  are  strictly  observed. 

For  iasUiiic.-,  it  was  for  the  first  time  proved  in  this 
.Journal  by  piir<-  t  hecry,  that  if  a  cannon  ball  is  fired  from  a 
rifle*!  cannon,  and  is  fired  in  the  meridian  northwards,  the 
cannon  ball  will  not  strike  the  earth  due  north  of  its 
starting  pr>int.  Siippfwe  now  it  happened— as  it  might 
happen — that  a  spinning  cannon  ball  did  strike  the  ground 

•  Two  are 
B«zt 


ro  are  given  in  thU  tuue  and  a  third  will  lj«  produced  in  our 

Ki>.,  re. 


due  north  of  its  starting  point.  Would  tliis  experiment 
disprove  the  theory  ?  Certainly  yes,  if  the  experiment 
wius  made  in  still  air.  Certainly  no,  if  there  was  a  strong" 
ejv.st  wind  blowing.  In  fact,  in  the  latter  case  the  theory 
would  rather  be  verified.  For  the  tendency  of  tlie  east 
wind  must  have  been  to  carry  the  camion  ball  west- 
wards, out  of  the  original  line  of  fire. 

This  example  illustrates  the  error  into  which  non- 
scientific  people  often  fall.  They  introduce  into  the  sup- 
posed experiment  additional  conditions  which  conflict  with 
the  original  set  of  conditions  embodied  in  the  theory. 
They  then  discover — as  they  ought  to  do  if  the  theory  be 
sound — certfxin  discrepancies  between  the  result  predicted 
by  theory,  and  the  result  that  is  reached  in  practice.  They 
then  quote  the  discrepancies  as  disproof  of  the  theory. 
But  had  there  been  no  discrepjxncies  that  would  have  dis- 
proved the  tlieory.    Every  cause  is  boiuid  to  have  its  effect. 

The  statement  that  a  steam  engine  using  steam  between 
160°C  and  SO'C  cannot  utilise  more  than  a  certain  fraction 
X  of  its  coal  power  may  be  otherwise  stated  as  follows  in 
the  form  of  a  notification  to  the  managers  of  all  steam 
engine  workshops.  "  No  matter  how  carefully  and  skilfully 
you  construct  your  'engine.  No  matter  how  carefully  you 
arrange  for  the  boiler  fire  to  expend  most  of  its  heat  on 
the  water  instead  of  losing  much  into  the  air.  No  matter 
how  successful  you  are  in  conveying  the  hot  steam  into 
the  cylinder  without  its  losing  much  heat  on  the  way. 
No  matter  how  nicely  you  have  the  cylinder  of  truly 
circular  section.  No  matter  how  closely  you  fit  the  piston 
so  that  steam  may  not  slip  in  between  the  piston  and  the 
concave  cylinder  surface.  No  matter  how  completely  you 
reduce  the  friction  between  the  piston  and  cylinder  so  as 
to  ordain  that  the  steam  power  may  be  expended  in  really 
driving  the  engine  with  its  attendant  load  ;  and  not  be 
wa-sted  to  any  appreciable  extent  in  overcoming  friction. 
No  matter  how  in  such  features  as  these  you  make  your 
engine  a  marvel  of  cunning  geometrical  and  mechanical 
perfections,  you  will  still  never  attain  to  extracting  out 
of  the  coal  which  you  shovel  into  your  furnace  one-quarter 
of  its  latent  energy." 

This  limit  applies  only  to  the  case  when  the  steam 
temperatures  are  150°C  and  50"C. 

Whether  the  engine  constructors  will  succeed  in  closely 
approaching  that  value  x — which  we  will  call  the  "  effi- 
ciency limit" — is  a  totally  different  question  on  which  the 
theory  of  heat  has  no  remarks  to  offer.  Theory  indicates 
the  absolute  limit  of  perfection.  Theory  has  no  means  of 
measuring  the  limits  of  human  imperfection.  It  may  be 
assumed  that  workshops  will  turn  out  year  after  year 
machmes  that  go  on  improving — that  make  continual  ad- 
vances in  the  direction  of  that  luiattainable  x. 

It  may  perhaps  be  objected  that  if  the  x  efficiency  is 
unattainable  there  is  no  use  in  the  theory.  Let  us  try 
this  new  objection  by  a  simple  illustration.  A  carpenter 
has  to  make  a  certain  number  of  circular  tables  with 
carvefl  legs.  He  buys  his  wood  in  planks  of  a  given 
breadth  and  thickness,  but  of  any  length  that  he  desires. 
He  calculates  the  least  total  length  of  planking  of  the  given 
breadth  and  thickness  that  he  will  require  provided 
that  neither  he  nor  his  assistants  make  any  mistakes,  i.e., 
provided  that  no  one  spoils  any  wood  in  the  process,  and  pro- 
vided that  all  cuttings  are  utilised  as  much  as  is  possible, 
i.e.,  provided  that  there  is  no  avoidable  waste.  Is  this  cal- 
culation useless  ?  Does  it  not  indicate  an  inferior  limit 
below  which  his  wood  purchase  must  not  fall  ?  Having  ar- 
rived at  this  inferior  limit  he  then  adds  such  a  percentage 
for  waste  or  accident  as  his  experience  serves  to  suggest. 

Similarly,  is  it  not  just  as  w(!il  that  the  designer  of  an 
engine  which  is  to  work  between  150°C  and  50°C 
should  not  be  under  the  delu.sion  that  if  the  stoker 
is  properly  careful  of  his  coal  he  should  be  able  to 
expend    it   so   economically    as  to  give  an  efficiency  much 

K eater  than  that  x — say  an  efficiency  of  75  per  cent.  ? 
it  not  useful  in  any  department  of  human  enterprise — be 
it  what  it  may — to  know  the  superior  limit  that  defines 
the  utmost  attainable  excellence  ? 

(To  be  contimi^d.) 


The  "STAR    Press,  19,  L»ll  Biuar,  Calcu""- 


January  14,  '88.] 


INDIAN  ENGINEERING. 


31 


DEODAR  VERSUS   STEEL  SLEEPERS. 
By  Rai  Bahadur  Kunhya  Lal,  M.I.C.E. 

1.  The  most  essential  properties  of  timber  as  a  build- 
ing material,  are,  strtvgth,  hardness,  stiffness,  and  dura- 
bility ;  strength,  or  resistance  which  timber  offers  to 
rupture,  caused  either  by  compression,  extension,  or  a 
transverse  strain  ;  hardness,  or  the  capability  of  timber 
to  resist  shocks  and  attrition  ;  stiffness,  or  that  property 
of  the  timber  which  renders  it  capable  of  sustainin?  the 
greatest  weight  with  the  least  possible  degree  of  bending  ; 
and  durability,  or  the  power  of  the  timber  to  remain 
unchanged,  when  exposed  to  the  weather.  These  quali- 
ties are  generally  found  in  timbers,  which  are  free  from 
knots,  and  straight-grained,  and  which  on  being  soaked 
in  water  have  their  weiiihts  the  least  changed. 

2.  The  best  building  timber  in  the  Punjab  is  deodar, 
which  is  obtained  in  large  lengths  in  the  hills.  It 
possesses  strtnqth,  hardness,  stiff'ness,  and  durability,  and 
is,  therefore,  well  fitted  for  sleepers  on  the  Railway,  en- 
tailing less  wear  and  tear  to  rolling-stock,  less  breakage 
of  sleepers  in   case   of  accidents,    and    also    being    much 

•cheaper  than  other  kinds  of  sleepers. 

3.  For  broad  as  well  as  narrow  gauge,  it  is  equally 
good,  and  is  easily  obtained  in  large  quantities,  at  con- 
venient places.  Best  heart  wood  should  only  be  used, 
and  all  defective  wood  rejected,  it  should  be  entirely  free 
from  sap  wood,  large,  and  loose  knots,  flaws,  shakes,  and 
splits,  and  should  be  well  seasoned.  Picked,  heart  loood 
is  free  from  the  attacks  of  white-ants,  and  the  ravage  of 
other  insects. 

4.  Timber  possessed  of  the  above  qualities  is 
found  best  adapted  for  the  general  purposes  of  Railways, 
but  for  sleepers,  that  timber  answers  best,  which  possesses 
the  greatest  stiffness  ;  for  this  property  of  the  timber 
is  more  essential  than  mere  strength  to  the  stability  and 
appearance  of  a  line  of  Railway.  Besides,  for  sleepers, 
timber  is  never  subjected  to  strains  that  absolutely  break 
them. 

5.  In  selecting  timber  for  purposes  of  Railway,  that 
which  is  the  most  compact,  straight  and  close-grained, 
perfectly  sound,  and  well  seasoned,  is  to  be  preferred  to 
that  which  is  the  reverse.  The  most  durable  and  strongest 
timber  is  procured  from  trees  which  grow  in  warm 
and  sunny  localities,  and  which  are  of  the  slowest  growth, 
and  take  the  longest  time  to  come  to  maturity. 

6.  The  principal  timbers  for  Railway  sleepers  ought 
to  be  perfectly  sound,  and  clean,  and  especially  about  the 
middle  of  their  lenjiths,  they  ought  to  be  free  from  the 
least  defect.  Pieces  of  timber  having  large  knots  in 
them  should  invariably  be  rejected  for  sleepers. 

7.  Timber  is  not  used  for  building  purposes  when 
freshly  cut,  but  is  allowed  to  lose  its  natural  moisture 
very  gradually  so  as  to  become  hard  and  dry,  or  what 
is  in  the  langunge  of  carpentry  called  "  seasoned.  " 
The  time  required  for  the  different  kinds  of  woods  to 
become  fully  seasoned,  varies  according  to  the  nature  of 
the  wood,  and  the  size  of  the  timbers.  Coarse,  open- 
grained  woods,  such  as    mangoe  and  toon,    become    suflS- 

■  ciently  seasoned  for  common  use  within  one  year,  but 
the  dense  and  close-grained  woods,  such  as  babul,  ebony, 
&c.,  are  not  sufficiently  dry  for  joiner's  work  at  the  end  of 
three  years  ;  while  sal  and  deodar,  which  are  both  coarse- 
grained, and  consist  of  particularly  straight  and  even 
fibres,  do  not  become  perfectly  seasoned,  even  at  the  end 
of  eight  or  ten  years. 

8.  But  according  to  Tredgold,  any  kind  of  wood  may 
be  considered  sufficiently  seasoned  for  common  purposes, 
when  it  has  lost  one-fifth  of  its  original  weight,  and  suffi- 
ciently dried  for  joiner's  work,  when  it  has  lost  one- 
third  of  its  weight.  Hence  for  purposes  of  Railway,  we 
may  use  any  timber  that  has  lost  between  one-fifth  and 
one-third  of  its  original  weight,  without  reference  to  the 
length  of  time  that  has  elapsed  since  it  was  cut. 

9.  Deodar  wood,  on  account  of  its  superior  stiffnees,  is 
beat  adapted  for  purposes  of  Railway.  This  wood  consists 
of  particularly  straight  and  even  fibres,  and  is  generally 
free  from  large  knots.     It  is  procured  from  forests  iu  the 


hills  to  the  north  of  the  Punjab,  and  can  be  obtained 
from  30  to  70  feet  in  length,  and  from  2  to  5  feet  in 
thickness. 

10.  Sdl  is  the  chief  building  timber  used  in  the 
N.-W.  Provinces,  and  a  good  supply  of  that  description 
of  wood  is  always  kept  on  hand  in  the  principal  timber 
markets  in  that  part  of  India.  But  in  the  Punjab  sal 
is  not  readily  procurable,  and  its  place  is  supplied  by 
deodar,  which,  when  properly  se^oned,  ranks  next  only 
to  sdl  as  a  good  building  timber.  The  timber  markets 
of  the  Punjab  are  supplied  with  this  description  of  wood 
from  the  forests  of  Jhelum,  Chenab,  and  Ravee.  Ravee 
timber  is  considered  to  be  the  best  of  the  three,  but 
deodar  wood  is  also  procured  from  the  forests  about 
Simla.  In  the  hilly  country  from  Kashmir  to  Simla, 
the  deodar  is  used,  not  only  for  purposes  of  roofs  and 
doors,  but  also  for  building  houses  and  temples  ;  and  its 
durability  is  such,  that  temples  constructed  of  it  some 
four  or  five  hundred  years  back  are  still  existing  without 
any  great  injury  to  their  external  carvings  and  figures. 

11.  When  sleepers  are  puchased  from  markets, 
or  supplied  by  contractors  for  the  purpose  of  Railway, 
only  the  good,  straight,  and  thoroughly  seasoned  sleepers 
should  be  taken,  and  all  others  rejected.  For,  if  timber 
that  is  not  sufficientl}^  seasoned  be  used,  the  sleepers 
used  will  shrink  in  drying  after  the  line  has  been  con- 
structed, and  this  will  render  the  line  shaky  and  unsafe 
for  traffic.  In  picking  out,  therefore,  good  sleepers  from 
a  timber  yard,  the  Engineer  should  not  be  satisfied  merely 
with  the  external  good  appearance  of  the  sleepers,  but 
should  also  ascertain  their  speci  fie  gravity,  or  the  weight 
per  cubic  foot  of  the  sleeper,  an  d  thereby  see  whether  it 
is  sufficiently  seasoned  for  his  purpose  or  not.  The 
weight  per  cubic  foot  may  be  ascertained  by  having  a 
sample  cut  out  of  the  piece  and  weighed,  and  the  speci- 
fic gravity  be  found  according  to  the  methods  given  in 
works  on  that  subject. 

12.  But  the  specific  gravity  need  not  be  determined ; 
the  weight  of  a  cubic  foot  of  the  wood  may  at 
once  be  compared  with  the  weight  entered  in 
tables  given  in  books  for  that  kind  of  wood,  which  is 
about  401bs.  per  cubic  foot,  and  if  the  actual  weight  is 
found  either  to  agree  with,  or  be  less  than,  what  is  contain- 
ed in  the  tables,  i.e.,  401bs.  per  cubic  foot,  the  wood  may 
be  considered  fit  for  use,  but  if  not,  it  should  be  rejected. 

13.  According  to  Cunningham,  deodar  of  the  Punjab 
is  generally  supposed  to  be  the  same  as  the  cedar  of 
Lebanon,  which  was  used  in  the  building  of  Solomon's 
temple,  a  purpose  for  which  it  was  eminently  fitted  by 
it  large  size  and  durability.  In  Kashmir  all  the  princi- 
pal buildings  are  constructed  of  deodar,  but  the  forest* 
of  columns  which  supports  the  roof  of  the  Juma  Musjid 
is  more  remarkable  for  the  vast  numbe  •  and  size  of  the 
trees  than  for  any  architectural  beauty.  The  effect,  how- 
ever is  very  striking  ;  for,  plain  as  the  pillai's  are,  their 
very  numbers  and  height  give  a  certain  degree  of  dignity, 
which  no  ornament  could  have  attained. 

14.  According  to  the  same  author,  the  deodar,  when 
freshly  cut,  is  so  full  of  turpentine  as  to  be  quite  unsuit- 
able for  any  kind  of  in-door  work.  In  the  hill  stations, 
where  it  has  not  been  subjected  to  seasoning  by  water, 
it  retains  its  turpentine  for  at  least  ten  or  twelve  years, 
and  perhaps  for  a  longer  time.  But  in  the  plains  of  the 
Punjab,  where  all  the  timbers  have  been  floated  down  the 
different  rivers,  they  become  seasoned  by  their  long  im- 
mersion in  the  water  before  they  reach  their  destination. 
A  prejudice  exists  against  the  use  of  deodar  for  boxes 
and  book-cases,  but  experience,  with  both  boxes  and 
book-cases,  shews  that  the  prejudice  is  not  well  founded. 
It  is  a  fact  that  Simla  tjook-cases  and  ward-robes  will 
stain  the  books  and  clothes  that  are  placed  in  them,  but 
the  cause  is  a  simple  one,  for  the  Simla  wood  is  never 
seasoned  in  any  way.  When  properly  seasoned,  I  say 
from    experience,  that  there  is  not  a  better  wood  in   India 


*  These  pine  pillai-s  are  nearly    four  hundred  in  number,  of  which 
about  seventy  are  49  feet  in  height,  and  the  rest  22  feet. 
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for  Railway  work  than  the  deodar.  A  number  of  planks, 
each  three  years  old,  were  tested  with  a  washerman's  hot 
irou  niu  over  a  clean  sheet  of  paper  laid  upon  the  planks, 
which  did  not  become  soiled  iu  the  least,  excepting  over 
the  knots  of  one  specimen.  But  these  knots  may  be 
generally  avoided  by  selecting  the  timbers  of  largest 
girth.  These  are  generally  almost  free  from  knots  and  give 
by  far  the  best  outturn  of  clean  straight -grained  sleepers 
from  8  to  10  inches    wide. 

15.  I  would,  therefore,  recommend  that  Railway  sleep- 
ers, in  order  that  they  may  be  substantial  and  fit  to  last 
for  years,  be  constructed  entirely  of  the  above  description 
of  wood,  in  preference  to  steel  sleepers,  which  are  more 
costiv  and  brittle,  being  unfit  for  Railway  purposes. 

16.  Deodar  sleepers  cost  from  Rs.  1-12  to  Rs.  3-4  each, 
while  steel  sleepers  cost  more  than  twice  as  much.  The 
former  are  therefore  in  ever}'  re?pect  well  fitted  for  Rail- 
way work,  besides  using  the  produce  of  the  country  in 
preference  to  European  manufacture. 

K.L. 
Lahork  ;  October  28.  1887. 

KURRACHEE  HARBOUR  WORKS. 

II. 

The  history  and  nature  of  the  improvement   works  by 

which   Kurrachee  has  been  so  far  advanced  as  a  safe  and 

convenient  harbour,  also  its  further  requirements,  are  now 

to  be  briefly  described. 

Previous  to,  and  for  some  years  after,  the  conquest  of 
Sind  (in  184:J),  the  harbour  of  Kurrachee  was  generally 
considered  as  barred  against  the  entrance  of  other  than 
countrj- -craft,  though  an  exception  is  on  record  in  the  case 
of  the  two  vessels  (of  a  small  class,  however,)  belonging  to 
the  H.  E.  I.  (!)ompany's  Marine,  by  which,  in  1809,  the 
mission  headed  by  Mr.  Ellis  was  conyeyed  to  Sind. 

Accordingly,  in  the  early  years  of  intercourse  with  the 
province,  steamers  and  ships  anchored  in  the  roads,  outside 
Manora  Point,  and  there  transferred  the  troops  and  stores 
into  boats,  by  which  they  were  conveyed  up  the  harbour 
as  iar  as  the  tide  allowed,  and  thence  again  transferred  in 
smaller  boats  to  a  spot  near  the  site  of  the  present  Custom- 
house, near  the  native  town. 

After  a  time  it  was  found  that  the  difficulties  of  the  bar 
had  been  somewhat  exaggerated,  and  that  vessels  of 
moderate  draught  could  cross  it  with  safety. 

This  induced  the  de-spatch  of  ships  dirdct  from  England 
to  Kurrachee,  and  the  first  of  those  was  the  Duke  of 
Ai'Sylf'.  a  vessel  of  800  tons,  which  arrived  in  October 
1852,  carrj-ing  troops  and  a  «vrgo  of  coal  and  iron.  After 
this  the  pjrt  became  better  known,  and  the  number  of 
ship  steadily  increased,  though  the  bar  still  continued  to 
be  a  serious  drawback. 

The  first  works  of  accommodation  executed  in  the  har- 
bour were  the  timber  pile-pier  at  Keamari  (accessible  to 
native  craft  and  to  lighters)  and  the  Napier  Mole  cause- 
way, two  miles  in  length,  connecting  Keamari  Island  with 
the  town  of  Kurrachee,  and  the  upper  part  of  which 
afTorded  a  shallow  wharfage  to  native  craft. 

Thes<j  works  were  initiated  and  strongly  urged  by  Sir 
Charles  Napier,  the  conqueror  and  Governor  of  Sinff,  but 
were  not  completed  until  1853,  during  the  Commissioner- 
ship  of  Mr.  (now  the  Right  Honourable  Sir)  Bartle  Frere. 
Both  theMo  works  greatly  faciiitotod  traffic  between  the 
shi-  1  the  town,  but  the    mole  affected  the  harbour 

ui.i  y,  by  cutting  off  about  one-fifth    of  the   back- 

water space,  and   by   causing  accumulation  in  the  creek 
leading  to  the  town  landing-place. 

The  Kjiace  thus  cut  off  still  communicated  with  the  sea 
by  th<-  "  Chinna"  creek,  the  mouth  of  which  became 
^itly  ciilargwl  by  the  increa.sed  scour,  and  which  has 
been  clowfl  as  part  of  the  improvement  works. 

It  apfif-ars  that  Sir  Charles  Napier,  from  the  first, 
contemplat*fl  opfjnings  in  the  mole,  which,  however,  by 
the  advice  of  his  senior  Naval  Officer,  were  not  carried  out ; 
but  the  want  has  since  been  supplied  by  the  opening  and 
iron-bridge  already  referred  to. 


Sir  Charle.s  Napier  also  contemplated  the  deepening  of 
the  entrance,  besides  many  other  improvements  of  the 
place,  which  time  and  circumstances  did  not  admit  of 
his  carrying  out. 

Thus,  the  general  question  of  the  harbour  improvement 
was  left  to  be  initiated  by  Mr.  (now  the  Right  Honour- 
able Sir)  Bartle  Frere,  aided  by  the  advice  of  the  local 
Engineers,  headed  by  Major  (now  General)  H.  B.  Turner, 
R.E. 

A  prominent  part  in  the  discussion  was  taken  by  Mr. 
Hardy  Wells,  afterwards  the  first  Chief  Engineer  of  the 
Sind  Railway  Company,  who,  headed  by  Mr.  W^.  P. 
Andrew,  have  throughoiit  warmly  supported  the  Kurrachee 
Harbour  Works. 

After  surveys  by  Commapder  Grieve,  I.N.,  and  much 
local  discussion  and  entjuiry,  Major  Turner  suggested  a 
reference,  through  the  Home  Government,  to  some  Civil 
Engineer  of  eminence  in  the  special  branch  of  harbour 
works. 

It  is  well  to  record  the  public  spirit  and  professional 
liberality  evinced  in  such  a  recommendation,  by  an  officer 
whose  position  might  not  unnaturally  have  suggested  to 
him  to  keep  this  important  project  in  his  own  hands. 

The  result  was  a  reference  to  the  late  Mr.  James 
Walker,  who,  in  1858,  aided  by  Mr.  William  Parkes  (who 
visited  Kurrachee  in  1857-58,  to  make  local  surveys  and 
observations)  prepared  a  design,  according  to  which  he 
estimated  the  improvement  of  the  entrance  and  harbour 
generally  at  £300,000,  and  indicated  the  arrangements 
of  basins,  quays  and  gra\'ing-dock  at  a  further  cost  of 
£360,000,  making  a  total  of  £660,000,  which  he  recom- 
mended "  to  make  Kurrachee  suitable  for  an  extensive 
trade  in  shipping  of  large  tonnage." 

It  may  here  be  remarked  that  since  1858,  and  specially 
since  the  opening  of  the  Suez  Canal,  both  tonnage  and 
length  of  vessels  have  so  increased  in  scale,  that  it  can  be 
no  matter  of  surprise  if  the  outlay  thus  contemplated  by 
Mr.  Walker,  to  be  incurred  within  six  to  eight  years,  was 
afterwards  found  insufficient. 

The  works  thus  designed  for  the  improvement  of  the 
entrance  and  harbour  were  mainly  directed  to  two  objects, 
viz.,  to  shelter  "  the  bar"  from  the  heavy  seas  of  the  S.-W! 
monsoon,  and  to  direct  and  increase  the  tidal-scour  in  the 
harbour  and  across  the  bar. 

Owing  to  financial  considerations,  and  with  the  very 
qualified  and  reluctant  concurrence  of  Mr.  Walker,  the 
.sanction  by  the  Secretary  of  State  for  India  in  Council 
was,  in  the  first  instance,  confined  to  the  works  bearing  on 
scour.  This  postponement  of  the  breakwater  eventually 
led  to  greatly  increased  cost,  for  it  directly  checked  the  full 
development  of  benefit  from  the  other  works,  and  thus 
indirectly  also  was  injurious,  as  giving  a  temporary  ap- 
parent support  to  objections  which  were  raised  during  the 
progress  of  the  works,  and,  besides  great  delay,  caused  their 
entire  suspension  for  two  years  (1866-68). 

The  works  were  commenced  in  1860,  under  the  superin- 
tendence of  Mr.  W.  H.  Price,  M.  I.  C.  E.,  who  has,  up  to 
the  present  time,  held  charge,  excepting  two  periods  of 
leave,  during  the  first  of  which  (1864-65),  Lieutenant; 
(now  Major)  Merewether,  R.E.,  acted  for  him,  and  during 
the  greater  partof  the  latter  (1874-75)  Mr.  Hart,  M. 
I.  O.  E. 

Up  to  1865,  the   general    direction   and    control  was  in 

the  hands  of  the    superior   officers  of  the    Public    Works 

Department,     under   strict    orders    from  Government    to 

adhere  to  the  design  of    Mr.    Walker,  who,    however,  did 

not  long  survive  the  commencement   of  the  works    a.s   he 
died  in  1862. 

From  1866  to  1868,  as  already  stated,  the  works  were 
stispendcd,  though  the  staff  continued  surveys  and  obser- 
vations ;  and,  in  1869,  operations  were  resumed,  on  the 
recommendation  (after  a  conference  on  the  spot)  of  Sir 
Seymour  FitzGerald,  then  Governor  of  Bombay. 

From  1868  to  1873,  in  which  year  the  breakwater 
was  completed,  Mr.  W.  Parkes  (who  had  assisted  Mr 
Walker  in    the  preparation  of  the   original    design)    was 
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Consulting  Engineer,  the  conduct  of  operations  still  re- 
maining tinder  the  Government  of  Bombay  in  the  Public 
Works  Department. 

Shortly  before  the  resumption  of  the  works,  Sir  William 
Merewether  became  Commissioner  in  Sind,  and  throughout 
his  rule  effectually  and  heartily  forwai-ded  the  harbour 
"works. 

In  this  connection  also  should  not  be  omitted  the  name 
of  Captain  Edward  Giles  of  the  (late)  Indian  Navy,  for 
several  years  Master  Attendant  of  Kurrachee,  whose 
valuable  opinion  and  unwavering  support  did  so  much  to 
help  the  luidertaking  through  its  gloomiest  days. 

The  general  character  of  the  principal  works  executed 
will  have  been  gathered  from  the  description  of  the 
features  of  the  harbour  already  given. 

These  works  were  all  heavy,  and  in  their  combined 
operations  constitute  a  highly  interesting  piece  of  en- 
gineering ;  but  the  breakwater  is  the  only  one  of  them  of 
which  the  construction  presents  special  interest,  when 
viewed  from  an  European  point  of  view.  This  work  is  fully 
described  in  a  paper  read  before  the  Institution  of  Civil 
Engineers,  but  a  short  accoimt  of  it  may  now  be  given. 

The  structure  consists  of  a  base  of  rubble-stone  (pierres 
perdues)  deposited  from  boats,  and  levelled  off  by  helmet- 
divers,  generally  to  15  feet  under  low  water;  and  on 
this  base,  concrete-blocks,  each  weighing  27  tons,  set  on 
edge,  leaning  back  at  a  slope  of  three  inches  to  one  foot, 
and  without  bond,  two  forming  the  width,  and  three  the 
height,  and  together  making  a  square  of  24  feet  in  cross 
section,  the  top  being  about  the  level   of  high  water. 

Portland  cement,  river  sand,  shingle,  and  quarry  lumps, 
mixed  with  salt  water,  were  the  materials  used  for  the 
blocks,  the  bulk  of  cement  being  y^  that  of  the  finished 
block. 

After  conveyance  from  the  moulding  ground,  the 
blocks  were  set  by  a  steam  travelling-crane,  called  the 
*'  Titan,"  which  (running  on  rails  on  its  own  finished  work) 
does  not  require  staging.  This  machine  was  devised  in 
■consultation  between  Mr.  Parkes  and  Mr.  Price,  and  was 
made  by  Messrs.  Stothert  and  Pitt,  of  Bath. 

By  its  means  the  1,500  running  feet  of  breakwater  was 
built  in  three  working  seasons,  aggregating  12  months. 

The  "  Titan"  was  (with  other  Kurrachee  machinery) 
afterwards  sold  to  the  Madras  Harbour  Works,  where  it  is 
now  building  the  north  pier,  a  younger  brother  giant 
being  engaged  on  the  south  one. 

The  breakwater,  which  was  completed  in  1873,  has  so 
far  well  justified  Mr.  Walker's  design  of  its  length  and 
direction,  as  well  as  by  its  stability  that  of  Mr.  Parkes  for 
its  structure. 

It  suffered  some  damage  during  the  first  few  monsoons, 
but  nothing  very  serious,  and  it  now  seems  thoroughly 
consolidated,  .since  the  last  four  monsoons  have  done  it  no 
damage.  The  superstructure  has  settled  down  considera- 
bly into  the  rubble  base,  as  much  as  3  to  4  feet  in  the 
outer  half  length,  and  an  additional  top  layer  of  concrete 
is  being  gradually  carried  forward  as  a  convenience  for 
access,  though  not  as  yet  required  for  breaking  the  sea. 

The  cost  of  the  breakwater  (including  percentage  for 
engineering  and  office  establishments,  also  share  of  plant, 
&c.)  was  nearly  £109,000,  being  £1,000  less  than  Mr. 
Walker's  estimate. 

It  should,  however,  be  remarked  that  the  breakwater 
work  coming  last,  derived  much  advantage  from  the  organ- 
isation and  training  of  workmen  on  the  earlier  works. 
^  The  successful  completion  of  the  breakwater  and  ser- 
vices of  the  Engineer^,  and  staff  employed  on  it,  were 
favourably  noticed  by  Her  Majesty's  Secretary  of  State 
for  India,  the  Governments  of  India  and  Bombay,  and  the 
Commissioner  in  Sind. 

Another  smaller,  but  interesting,  work,  which  did  not 
form  part  of  Mr.  Walker's  project,  is  the  new  light  on  Ma- 
nora  Point,  the  inauguration  of  which,  on  the  15th  August 
1877,  was  Sir  William  Merewether's  last  public  act  in  re- 
ference to  the  harbour  works,  j  ust  before  ifiis  leaving  Sind 
for  the  Indian  Council.  This  light  will  be  further  referred 
to  in  the  enumeration  of  results. 


The   results,   so   far  obtained,   may   be   summarised  as 
follows. 

The  scour  by  the  groyne,  aided  indirectly  by  dredging 
and  excavation  at  "  deep  water  point,"  and  largely  by 
direct  dredging  on  the  "  bar, "  has  formed  a  direct  entrance 
channel  500  feet  in  width,  20  feet  deep  at  low  water,  and 
half  a  mile  in  length,  which  is  sheltered  by  the  Manora 
breakwater,  and  through  which — according  to  the  official 
directions  for  the  port — vessels  with  a  draught  not  exceed- 
ing 22  feet  can  now  pass  without  difficulty  during  the 
S.-W.  monsoon,  and  during  the  fair  season,  up  to  24 
feet  draught,  that  is,  two  feet  more  than  H.  M.'s  Indian 
troopships. 

This  is  an  increase  of  5  to  7  feet  during  the  monsoon, 
and  4J  to  6  feet  during  the  fair  season,  as  compared  with 
the  old  directions. 

It  may  be  added   that   the  draughts  thus  allowed  are 
really  limited  more  by  the  capabilities  of  the  anchorage, 
than  by  those  of  the  entrance,  which  could  pass   vessels  of- 
much  heavier  draughts  at  high  water. 

Practically,  since  the  capacities  for  tonnage  of  different 
channels  vary  as  the  cubes  of  their  depths,  and  allowing 
for  its  greater  directness  and  shelter,  the  capabilities  of  the 
entrance  may  be  fairly  said  to  have  been  trebled. 

The  formerly  frequent  and  long  detention  of  vessels  off 
the  port,  and  sending  them  away  to  Bombay  to  lighten, 
are  now  unknown  ;  the  mail  steamers  are  timed  regularly, 
irrespective  of  tide,  and  the  steam-tug  is  seldom  required 
by  sailing  ships.  The  shelter  of  the  breakwater  also  now 
enables  native  craft  to  enter  and  leave  the  port  during 
their  former  close  season,  the  S.-W.  monsoon. 

The  anchorage  has,  speaking  generally,  been  deepened, 
enlarged,  and  stilled,  though  much  of  what  was  gained  at 
Keamari  up  to  1869  has  been  temporarily  lost,  through  the 
material  scoured  out  from  the  channel  above  by  the  Chinna 
creek  diversion. 

As  it  is,  the  most  marked  gain  is  in  the  low  water  area, 
which  has  increased  from  778  to  868  acres  ;  yet,  the  per- 
fectly good  deep  water  anchorage  area  has  increased  from 
60  to  80  acres,  and  is  capable  of  accommodating  20  vessels 
of  500  to  2,000  tons  register,  and  even,  with  special 
mooring  arrangements,  so  long  a  vessel  as  one  of  H.  M.'s 
Indian  troop  ships,  which  commenced  to  work  with  this 
port  in  connection  from  the  opening  of  the  Indus  Valley 
Railway  system. 

For  the  native  sea-going  and  general  lighterage  trade 
in  the  upper  harbour,  a  channel  has  been  formed  1|  mile 
long,  500  to  300  feet  wide,  and  averaging  5\  feet  in  depth 
at  low  water,  giving  access  at  most  times  of  tide  to  the 
"  Native  Jetty,"  a  work  presenting  1,736  feet  of  wharfage, 
adapted  to  a  depth  of  10  feet,  and  1,070  feet  dry  at  low 
water,  and  comprising  an  area  of  five  acres. 

Over  this  jetty  has  hitherto  passed  the  great  bulk  of 
the  trade  of  the  port,  the  exception  being  chiefly  railway 
material  and  Government  stores,  which  are  landed  at 
Keamari,  where,  however,  the  Indus  Valley  State  Railway 
system  called  for  more  provision  for  through-traffic,  of 
troops  and  stores,  as  well  as  produce. 

Eastward  of  the  jetty  the  channel,  1  mile  in  length, 
290  feet  wide,  and  3^  feet  deep  at  low  water,  at  present 
only  fulfils  the  one  important  object  of  tapping  the  east 
backwater,  and  so  directing  the  scour  into  the  channel 
below,  but  it  also  offers  good  facilities  for  the  extension  of 
wharfage  along  it,  where  needed. 

In  effecting  the  above  improvements,  the  enormous 
quantity  of  more  than  3  J  millions  of  tons  of  material 
(chiefly  sand)  has  been  removed  from  the  entrance  and 
lower  harbour,  of  which  one-fourth  was  effected  by  dredg- 
ing and  three-fourths  by  scour,  and  from  the  upper  har- 
bour channel  more  than  2f  million  t(3ns,  one-third  of 
which  was  effected  by  dredging  and  excavation,  and 
the  rest  by  scour.  Adding  the  two,  gives  over  6^ 
millions  of  tons  of  material  removed,  or  en(jugh  to  cover 
488  acres  one  fathom  deep. 

This  quantity,  large  as  it  is,  did  not  more  than 
half  exhaust  the  capability  of  the  scoin-  works,  for  en- 
largement   of  the    harbour ;  they    still   required    several 
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years,  and  wnsiderable  aid  by  drt-dging,  >vith  soine  fur- 
ther auxilian-  works  of  uo  great  cost,  to  develop  their  full 
efiect& 

The  cost  »f  the  works  described  was  £490,040. 
The  amount  might  have  been  considerably  less,  and  the 
results  OTvater.  had  the  works  been  c;\rried  on  in  a  differ- 
ent order,  and  without  stoppage  or  delays  in  execution  by 
aliort  supply  of  fuuds. 

(Tobe  continiud.) 


PRINCIPLES  OF  MECHANICS. 

By  a.  Ewbank. 

VI. 

Thi  tnethod  illustrated  in  the  last  example,  where  a 
fod  or  bar  was  resting  with  one  end  on  a  horizontal  floor, 
leads  us  to  the  following  general  theorem.  Let  P,  Q,  R 
be  three  force-s  which  act  on  a  body  and  which  preserve 
equilibrium.  Let  the  lines  of  action  of  any  two  forces 
meet  in  a  point  0.  Then  the  line  of  action  of  the  third 
must  pass  through  0. 

For  instance,  let  the  student  draw  at  random  any  three 
||{fuight  lines  ou  the  desk  or  table  at  which  he  may  be 
sitting.  These  lines  will  probably  form  a  triangle  of 
finite  area.  If  thev  do  so,  it  will  be  impossible  to  find 
ihree  forces — each  different  from  zero,  or  two  of  them  differ- 
eot  dorm  zero — which  act  along  these  lines  and  keep 
equilibrium.  If  he  so  constructs  the  lines  that  they  pass 
aU  throuijh  some  one  point,  then  it  will  be  possible  to  find 
three  suitable  forces.  If  one  force  along  one  line  is 
chosen  at  random,  there  is  only  one  value  possible  for  the 
force  aloiii:  either  of  the  other  lines. 

For  example,  if  he  choo,ses  Gibs,  for  the  force  along  one 
line,  and  if  forces  of  olbs.  and  91bs.  will  be  suitable  for  the 
other  lines,  then  the  numbers  5  and  9  are  the  only  suitable 
ones.  All  these  statements  the  reader  should  now  be 
able  to  prove  for  himself. 

We  will  now  consider  some  resultants  where  the  com- 
ponent forces  act  at  angles  other  than  90  or  at  45. '  If  the 
reader  will  carefully  retiect  on  the  method  by  which  we  ob- 
tained the  resultant  of  equal  forces  at  90°  or  at  45,^  he  will 
see  that  it  can  be  generalised  as  follows.  If  he  thinks  it 
necessary  he  should  draw  for  himself  a  diagram  simi- 
lar to  that  of /i^.  11. 

Fig.  11. 


^  A 

Let  forces  of  lib.  and  lib.  act  at  an  angle  at  present 
undetermined.  Let  their  resultant  be  known  to  be 
X  lbs.  Here  then  x  is  a  known  number  which  cannot 
exceed  2  and  must  be  less  than  2,  imless  the  angle  is 
2CT0.  Along  the  line  of  the  resultant  add  21bs. 
Tlien  re-arrange  the  forces.  Let  the  first  two  forces  be 
called  P  and  Q  and  the  added  forces  bo  called  R  and 
8,80  in  fi//.  11.  Take  P  and  R  to  give  an  unknown 
resultant  y.  Take  Q  and  S  to  give  the  same  unknown  re- 
sultant y.  These  two  y  forces  act  at  an  angle  etjual  to 
that  between  P  and  R  Therefore  their  resultant  is  y 
times  y  or  y'^.  Therefore  y'  =  2  +  x.  By  this  me- 
thod we  obtain  the  resultant  y  of  two  forces  at  any  angle, 
a  if  w.-  know  the  resulUnt  for  the  double  angle  2a'. 
Thus  knowing  the  resultant  for  90°  we  successively  deduce 
resultant*  for  4.5'.  22 J',  11  J"  and  so  on.  We  arc  there- 
fore able  U>  assign  resultants  for  a  long  series  of  angles. 
Th.  ~  really    infinite,   but    we   may   bo   supposed 

to  -  we  reach  an  ancle  so  small  that  our  ordinary 

sexUnts  or  theodolites  would  not  be  able  to  measure  it. 

If  we  desire  the  resultant  of  lib.  and  lib.  at  22 J 
we  have  x  <=  1-84  approximately  and  then  ?/''=2-f-l-84=: 
3-84.     Then  v=^l-9G  approximately.     Then  for  11^' j/'-^rs 


2  +  l-96=3'96  approximately  and  so  on.  The  values  once 
found  might  be  registered  in  a  table,  and,  if  we  wore  so 
registering  them,  we  should  commence  by  calculating 
V^2  with  a  great  exactness  of  approximation.  Then  the 
succeeding  values  would  be  closer  in  approximation 
than  those  which  we  have  found. 

But  no  such  table  of  resultants  has  perhaps  ever  been 
made,  because,  as  we  shall  by  and  by  discover,  there  is 
already  a  registered  table  called  a  table  of  cosines  or  table 
of  natural  cosines,  which  practically  gives  us  the  quanti- 
ties we  need. 

Our  reasoning  is,  and  will  remain,  purely  mechanical. 
But  if  as  a  result  of  purely  mechanical  reasoning  we  arrive 
at  certain  numbers,  and  if  as  a  result  of  purely  geometrical 
or  trigonometrical  reasoning,  the  geometer  arrives  at  the 
same  numbers  (with,  however,  different  meanings)  we 
can  use  his  results  when  once  we  have  convinced  our- 
selves of  the — accidental,  so  to  say — identity  of  the 
two  sets  of  numbers. 

Fig.  23. 


Another  set  of  resultants  can  be  found  as  follows.  In 
Jig.  23,  A  B  C  are  three  points  in  a  circle  such  that  arc 
A  B  =  arc  B  C  =  arc  C  A.  0  is  the  centre  and  thus 
the  angle  A  0  B  is  120°.  At  O  let  us  imagine  a  small  ring 
to  which   are  tied  the  strings  0  A,  0  B,  0  C. 

Along  the  sestrings  act  equal  forces  P,  Q,  R,  say,  each 
of  lib.  Then  it  is  clear  that  the  ring  cannot  move  any  way. 
But  P  and  Q  would  tend  to  pull  the  ring  towards  D  where 
O  D  bisects  A  0  B,  and  this  line  0  D  is  the  prolongation 
of  C  0.  Thus  the  force  R  must  act  along  0  C  with  the 
same  intensity  as  does  the  resultant  along  0  D  of  the 
forces  P  and  Q.  That  is,  this  resultant  must  be  lib.  We 
therefore  know  that  equal  forces  P,  Q  at  120°  produce  a 
resultant  equal  in  magnitude  to  either. 

We  can  now  proceed  to  calculate  what  lib.  and  lib. 
would  produce  at  an  angle  of  half  A  0  B,  i.e.,  an  angle  of 
60."  We  have  as  before  y-  =  2  +  '.<-.  Here  a;  is  1  and 
y-  =  3.  Thus  lib.  and  lib.  at  60°  produce  exactly  a  re- 
sultant -/S  lbs. 

To  realise  this  more  clearly  we  must  approximate.  We 
find  \f:\  >  1-7320  and  <  17321.  Thus  forces  of  lOlbs. 
and  lOlbs.  at  60°  produce  17321bs  nearly ;  or  forces  of, 
lOOlbs.  and  lOOlbs  produce  l731bs.  nearly.  The  error  in-. 
the  last  statement  is  less  than  •211bs.  and  therefore  less, 
than  ^Ib. 

The  student  is  now  able  to  show  that  121bs.  and  12Ibs., 
at  an  angle  90°  produce  a  less  effect  then  lOlbs.  and, 
lOlbs.  at  an  angle  of  60°. 

Just  as  we  derived  the  resultant  at  60°  from  that 
at  120°  we  may  derive  the  resultant  at  30°  from  knowing, 
that  at  60.'  li  y  be  the  resultant  of  1  and  1  at  30" 
2/'-=  2  +  ^3  =  373'20  nearly  and  y  may  be  thence 
calculated.  Thus  we  now  know  how  to  find  resultants, 
for  equal  forces  at  any  of  the  angles  comprised  in  the 
scries  60°,  .30°,  15,°  7^°  3f  and  so  on. 

All  these  results  would  be  successively  calculated  and 
they  could,  if  wished,  be  embodied  once  for  all  in  a  table. 

The  student  may  think  it  curious  that  we  should  thus 
be  able  to  calculate  resultants  for  angles  90°,  45°,  22  J°,  &c., 
and  also  for  angles  60°,  30°,  15°,  Ac,  and  yet  not  apparently 
be  able  to  calculate  resultants  for  80°,  40°,  20°  or  for  70°, 
35°,  17 J°.  But  in  the  sequel  we  may  manage  so  to 
generalise  our  methods  as  to  make  them  apply  to  all  angles. 
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TABLES  FOR  ROLLED  IRON  BEAMS. 
By  Lala  Ganga  Ram,  C.E.,  Executive  Engineer,  P.  W.  D.,  Punjab 
continuation  of  my  tables  published  iu  Indian  Engineering  of  8th   October,  I   now  give  further  tables 
at  a  glance,    the  safe  distributed  load  m  lbs.  per  foot  run,  for   all  the  sections  usually  sold  in  the  market 
ular  number  =  safe  load  m  lbs.    per   foot  run  =  load   per  s.   ft.    x    spacing    from    C.    to  C ;    therefore 
=  tabular  number  ~  load    per  s.  ft.     If  load  per  s.  ft.  =  100,    we  have    only  to   strike  ofif  two    decimals 
to  get  the  spacmg  required. 


M 

J2 

^ 

E.S 

""*£ 

.S-a 

^.s 

a  = 

■a.S 

■n"' 

s- 

B= 

^ 

< 

4 
949 

M 

5 

15 

3 

10 

3-0 

1898 

If 

4* 

1-35 

927 

h% 

5 

1-5 

1030 

IU 

5* 

16 

1130 

2 

6| 

2- 

•  •• 

2-,V 

7+ 

2-2 

2i 

9 

2  7 

•  •■ 

u 

7 

21 

... 

2 

8 

2-4 

.•■ 

3 

U 

3-3 

... 

3 

12 

3-6 

... 

3 

12 

3-6 

... 

3 

13 

3-9 

2 

8 

2-4 

... 

2t's 

9^ 

2-8 

2i 

lol 

31 

... 

H 

8 

2-4 

2ii 

10 

30 

3 

13 

3-9 

3,'. 

U| 

4-3 

3 

12 

3-6 

31  5 

IU 

3-5 

3 

13 

3-9 

■ii 

14f 

4-4 

4« 

20f 

6-2 

4i 

22^ 

6-6 

4i 

24| 

7-3 

2 

10 

3- 

2,', 

lO;)- 

31 

2i 

llf 

3 -5 

2i 

11* 

3-4 

m 

14 

4-3 

3 

16i 

5-0 

3i 

12* 

3-8 

■■ii 

\el 

5-0 

3 

15 

4-5 

3i 

19 

5-7 

5 

27 

81 

5 

28 

8-4 

5 

29 

8-7 

5 

30 

9 

5i 

31 

9-3 

2 

11 

33 

2i 

13 

3-9 

3i 

16 

4-8 

3i 

18 

5-4 

2 

9f 

2-8 

2i 

lOf 

32 

iiT"\. 

124 

3-8 

It 

14|^ 

4-3 

16^ 

4-6 

h\ 

18i 

5  6 

H 

20J 

6-2 

H 

14 

4'2 

H 

17* 

5-2 

H 

14 

4-2 

3jf 

19 

5.7 

H 

20 

6 

6 

29 

8-7 

2i 

16* 

4-9 

''t'^ 

14* 

4-3 

... 

2lS 

m 

3-7 

3^ 

17* 

5-2 

a|i- 

18i 

55 

3|5 

22| 

6-8 

... 

4', 

24 

7-2 

... 

2; 

14 

4-2 

... 

3J 

18 

5-4 

2S 

17^ 

5-3 

3i^ 

21 

63 

4 

23 

69 

6 

28\ 

8-5 

... 

5i 

34t 

10-3 

... 

2i 

15 

4-5 

... 

4 

22 

6-6 

... 

5 

27 

8-1 

... 

5, 

29 

8-7 

5* 

31* 

95 

1 

6 

34 

10-2 

... 

6^ 

39 

11-7 

... 

slit 

28i 
39l 

8'5 

At- 

u-7 

Safe  distributed  load  iu  lbs.  per  foot  run  on  the  following  spans  in  feet, 


486 
972 
474 
527 
580 
1130 


282 
564 
275 
305 
335 
654 
702 
872 
700 
800 
1100 
1200 


177|  119 
354  238 


173 
192 
212 


116 
129 
141 


9 


412  276 
442  296 
549  368 


441 

504 

693 

756 

956 

1100 

689 

799 

907 

712 

889 

1156 

1267 

1110 


295 

338 

465 

507 

641 

733 

462 

535 

606 

477 

596 

775 

849 

748 

758 

857 

972 

•1370 

1450 

1630 

797 

817 

936 

918 

1140 

1340 

1160 

1520 


83 

166 

81 

90' 

100 

194 

208 

258 

207 

237 

325 

355 

450 

515 

324 

376 

426 

334 

418 

534 

596 

526 

533 

602 

683 

961 

1019 

1150 

559 

574 

653 

640 

793 

932 

809 

1060 

993 

1250 

1790 

1857 

1920 

1987 

2050 

792 

934 


10 

11 

12 

61 

... 

122 

60 

... 

66 

... 

73 

... 

141 

106 

84 

152 

114 

90 

188 

141 

112 

151 

114 

90 

173 

130 

103 

238 

179 

141 

260 

195 

154 

328 

247 

190 

375 

282 

217 

236 

178 

137 

274 

206 

159 

311 

233 

180 

244 

183 

141 

305 

229 

176 

39b 

299 

229 

434 

326 

251 

383 

285 

222 

38» 

289 

224 

439 

329 

254 

498 

374 

288 

700 

627 

405 

743 

557 

430 

836 

028 

484 

408 

306 

236 

418 

314 

242 

479 

360 

277 

469 

353 

272 

582 

437 

337 

685 

515 

396 

594 

446  344 

780 

586  449 

730 

548 

42J 

920 

624 

476 

1310 

986  756| 

1359 

1022 

784 

1410 

1060 

811 

1459 

1096 

839 

1500 

1130 

868 

580 

436 

334 

686 

515 

395 

844 

634 

488 

950 

714 

548 

510 

383 

295 

578 

434 

3.35 

672 

505 

389 

765 

575 

443 

833 

627 

482 

1007 

737 

567 

1120 

818 

629 

892 

670 

516 

1106 

837 

645 

926 

696 

536 

12.35 

946 

728 

1.300  994 

766 

1920  1440 

1110 

1075  808 

623 

941  707 

546 

806 i  606 

466 

1144;  859 

662 

1190,  897 

691 

15301150 

885 

16101210 

9.34 

958|  720 

552 

1230:  924 

713 

1198'  898 

693 

1750  1320 

1020 

1920  1450 

1120 

2360  1780 

1370 

... 

1660 

... 

750 

1100 

1350 

... 

1460 

... 

1580 

1700 

... 

195U 

... 

1130 

13 


14 


15  16 


150 
171 
108 
125 
141 
111 
138 
179 
198 
174 
177 
199 
226 
319 
337 
380 
185 
190 
218 
214 
265 
311 
271 
355 
318 
351 
571 
593 
613 
635 
655 
262 
312 
384 
432 
232 
263 
306 
349 
379 
446 
495 
406 
507 
421 
572 
602 
873 
490 
428 
367 
520 
543 
696 
734 
436 
561 
545 
800 
879 
l'i8ii 
1300 
590 
865 
1060 
1140 
1240 
1340 
1637 
903 


120 
137 

86 
100 
113 

89 
111 
144 
158 
139 
141 
159 
181 
255 
269 
304 
148 
153 
175 
171 
212 
249 
216 
284 
265 
298 
478 
496 
513 
531 
549 
211 
250 
307 
345 
186 
212 
245 
279 
304 
357 
397 
326 
407 
337 
458 
482 
709 
.392 
343 
293 
417 
435 
558 
5S8 
349 
449 
436 
641 
702 
861 
104 
472 
692 
850 
913 
992 
1070 
1222 
734 


130 

147 

207 

220 

247 

121 

124 

142 

139 

172 

202 

176 

231 

215 

250 

390 

404 

417 

431 

448 

173 

204 

250 

282 

151 

171 

199 

226 

247 

290 

322 

265 

331 

274 

373 

392 

569 

319 

279 

239 

339 

354: 

453 

478 

J84' 

365 

354; 

520 

571 

700 

850 

384 

563! 

691] 

740! 

8061 

870 

1000, 

605 


17  18 


19 


99 
102 
117 
114 
142 
167 
145 
190 
178 
200 
320 
332 
344 
356 
368 
142 
167 
206 
232 
125 
141 
164 
18 
203 
239 
266 
218 
272 
226 
307 
323 
468 
265 
230 
197 
279 
291 
374 
394 
234 
301 
•392 
429 
470 
577 
699 
316 
464 
569 
612 
665 
717 
820 
504 


83 
85 
98 
96 
119 
139 
121 
159 
148 
168 
268 
278 
287 
297 
306 
118 
139 
171 
193 
104 
118 
137 
156 
173 
200 
221 
181 
226 
188 
253 
269 
390 
217 
191 
164 
233 
243 
311 
328 
195 
251 
243 
358 
392 
481 
583 
264 
387 
475 
510 
551 
598 
685 
425 


70 
71 
82 
81 
100 
117 
100 
130 
122 
140 
220 
228 
236 
244 
252 
97 
115 
145 
163 
88 
99 
115 
131 
143 
168 
186 
153 
191 
159 
215 
226 
329 
184 
161 
138 
196 
205 
262 
276 
164 
211 
205 
301 
330 
405 
49 
222 
326 
400 
430 
407 
504 
580 
361 


20 


74 
84 
98 
111 
122 
143 
158 
130 
162 
135 
183 
193 
280 
157 
137 
117 
167 
174 
223 
235 
139 
179 
174 
256 
281 
345 
411 
189 
277 
340 
365 
397 
428 
490 
310 


21 


96 
104 
123 
134 
112 
140 
116 
157 
165 
240 
134 
118 
101 
143 
149 
191 
S02 
120 
154 
149 
219 
240 
295 
358 
162 
237 
291 
313 
340 
367 
422 
267 


83 

90 
106 
117 

96 
120 
100 
136 
143 
207 
116 
102 

8' 
124 
129 
165 
174 
103 
133 
129 
190 
208 
255 
3u9 
140 
205 
252 
274 
294 
317 
36!) 
233 


23 


103 

87 

119 

125 

181 

102 

89 

77 

107 

112 

144 

1.52 

90 

116 

112 

165 

181 

222 


24  25 


91 

77 

104 

109 

158 

89 

78 

66 

88 

98 

126 

133 

79 

101 

99 

145 

159 

194 


or\o  e\t>*t 


270]  230 
1221  10' 
179,  156 
220'  192 
236'  206 
256!  224 
276:  242 
317  277 
204  179 


26 


93 

137 
169 
181 
197 
212 
242 
158 


eir\C     1QQ 
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OUNGA  RAM'S  TABLE  FOR  ROLLED  IRON  BEAMS. 


18     19 


648   637*452   385 

-    348   293   249 

'    «33   702   697 

■-   563   478 

480   425 

I    bjS    470    400 

.    488    411    347 

!    472   396   335 

:    564    475    404 

.,71),  483    406    345 

7151  696   502    427 

--•'    <-43    542    461 

-!    5671  482 

-J   742   630 

-    <I9,  606i  615 

•-    744   627    543 

972   810  683   580 

964j  812  691 

1040,  880   749 

776   654,  556 

825  694   591 

8*2,  7171  610 

880   741    630 


Safe  distributed  load  iu  lbs.  per  foot  run  on  the  following  spans  in  feet. 


SO 


21 


327 
218 
672 
410 
307 
342 
299 
288 
346 
296 
366 
395 
413 
540 
440 
456 
498 
592 
642 
477 
fine 
523 
540 
624 
565 
607 
713 
945 
725 
846 
912 


23 


285  247 


1020  857  728 
921|  776  660 
989,  833  709 
UeOj  978  8.32 
I640|i3001100 
1150  995  846 
1370  1160  984 
1482,1252  1064  „.. 
1680||400,1]80I010!  861 
"90  986  850  714'  612 
12701070  918:  781 
120C1005  860  7.15 
16601310112o!  960 
13001100'  948 
1390'll80i010 
1480^1270  1(183 
18301580  1.130 
1 400  11 90;  1020 
1800|l5:iO'l310 
13301140 
158011360 
16.3011400 
...  8020|  1720  1480 
16601420 
188011600 
2120.1820  1580 


292 
442 
354 
354 
296 
258 
248 
299 
256 
317 
341 
357 
467 
381 
395 
430 
511 
654 
412 
437 
452 
466 
539 
480 
525 
616 
816 
627 
729 
789 
743 
544 
675 
640 
829 
819 
874 
936 

1160 
882 

1130 
987 

1180 

1207 

12701 

1230 

1380 


23 


16."?0,139''  120711052 


I860ll690 
1970:1690 
2060,1770 
1380,1184 
17101460 


161 
388 
309 
268 
258 
225 
216 
267 
223 
276 
297 
311 
407 
332 
345 
375 
446 
483 
359 
381 
394 
407 
470 
426 
457 
637 
712 
546 
636 
688 
648 
47e 
588 
555 
724 
714 
762 
815 
1000 
768 
988 
860 
10.30 
1050 
110 
1070 
1210 
1370 


13801200 


1460 
15.30 
1020 
1260 
1490 
1780 
1600 
1520 
1720 
1840 


1270 


215 
141 
337 

270 
236 
225 
197 
191 
228 
195 
241 
260 
272 
356 
29 1 
301 
328 
390 
423 
314 
334 
345 
356 
412 
373 
400 
470 
623 
478 
656 
600 
56 
425 
515 
485 
633 
624 
667 
714 
877 
672 
865 
7.')3 
897 
921 
973 
937 
lOGO 
1200 
921 
1050 
1110 


24 


191 
124 
296 
237 
207 
198 
173 
167 
201 
171 
211 
229 
239 
313 
255 
264 
288 
342 
371 
276 
293 
303 
312 
361 
327 
352 
413 
547 
420 
488 
528 
498 
374 


25 


168 
109 
262 

210 
183 
175 
153 
147 
177 
152 
187 
202 
212 
277 
226 
234 
255 
303 
329 
244 
259 
267 
276 
320 
290 
311 
365 
484 
371 
432 
468 
441 
320 


26 


27 


28 


187,  165 
162,  143 
156  139 
136  122 
117 
141 
120 
149 
160 
168 


131 
158 
134 

167 
179 
188 
246  219 


201 

208 

226 

269 

292 

21 

230 

238 

246 

284 

257 

276 

.325 

430 

230 


384  343 


4521  400: 
430  380, 
555  491 1 
548|  485 
586  578 


13301160 

891  781 

1100  964 


627 
770 
591 
759 
661 
788 
810 
8.^4 
823 
928 

1050 
809 
923 
974 

1020 
685 
84 


1.3001140   997 


15501 300 
13601220 
1.3.30  1160 
15001310 


1610 


1400 


1190 
1070 
1020 
1150 
1230 
1080 
1540 


554 
684 
523 

672 

584i 

697 

715 

756 

727 

821 

933 

715 

817 

864 

904 

606 

749 

1882 

1054 

948 

902 

1016 

1092 

952 

1361 

1368 

126611 

1324  1 


416 
392 
272 
355 
355 
437 
431 
461 
493 
605 
465 
59" 
520 
619 
636 
672 
647 
730 


179 
185 
202 
241 
261 
194 
206 
212 
219 
254 
230 
247 
290 
385 
295 


371 
3iJ0 
238 
317 
300 
390 
385 
412 
440 
540 
415 
533 
464 
553 
568 
600 


125 

109 

105 

127 

108 

133 

144 

150 

197 

161 

167 

181 

216 

234 

173 

184 

190 

19 

228 

206 

221 

260 

345 

265 

307 

331 

314 

210 


29 


163 
194 
216 
156 
166 
171 
177 
205 
186 
199 
234 
310 
238 
277 
297 
282 
190 


30 


285  25G 

267  242 

349  315 

345  311 


369 
395 

485 
372 
478 
416 
496 
509 
538 


578  518 


652 


829  741 


1.390 
1590 
1690 


636 

726 
768 
804 
539 
666 
784 
937 
843 
802 
903 
971 
847 
208 
220 
125 
182 
240 
410 


1.500 


568 
648 
683 
718 
481 
595 
700 
838 
753 
715 
807 
867 
756 
1080 
1092 
1005 
1056 
1110 
1260 
1.340 
1670 
1770 
1650 
1950 


584 

664 

509 

681 

615 

644 

431 

533 

628 

750 

675 

642 

723 

770 

678 

969 

976 

901 

942 

992 

1130 

1200 

1490 

1590 

1470 

1750 


332 

355 
436 
335 
430 
375 
446 
458 
484 
466 
526 
598 
459 
523 
554 
579 
389 
480 
565 


147 

176 

190 

141 

150 

155 

160 

185 

168 

180 

211 

280 

215 

250! 

270 

255 

170 

233 

221 

284 

281 

299 

321 

394 


31 


32 


33 


210 
200 
258 
254 
272 
290 
357 


302  274 
389|  352 
338  307 
365 


403 
414 
437 
421 
475 
540 
414 
473 
500 
523 
353 
433 
510 


675  610 

6071  549 

578  622 
651 


699 

610 

872 

879 

810 

852 

893 

1020 

1084 

1.343 

1430 

1.327 

1574 


588 
632 
551 
788 
793 
732 
768 
806 
921 
980 
1213 
1291 
1199 
1420 
1790 
1950 
2125 
2000 
2440 
1840 


375 

.397 

381 

431 

489 

375 

427 

453 

474 

318 

393 

463 

553 

497 

473 

533 

573 

500 

714 

719 

664 

696 

731 

835 

888 

1100 

1170 

1086 

1290 

1620 

1770 

1929 

1810 

2210 

1665 


191 

180 

234 

231 

247 

265 

325 

249 

320 

279 

332 

.341 

360 

347 

391 

445 

341 

390 

412 

431 

289 

357 

419 

503 

452 

430 

485 

521 

454 

650 

654 


34 


35 


36 


37 


38 


174 

164 

214 

211 

225 

241 

296 

227 

292 

254 

303 

311 

329 

316 

357 

406 

311 

355 

376 

393 

263 

326 

.383 

458 

413 

392 

442 

475 

414 


193  177 

206  189 

220  202 

271  248 

208  190 

267  245 


232 

277 
284 


213  196 


254 
261 


604 

630 

665 

759 

807 

999 

1065 

988 

1172 

1480 


592 
596 
550 
576 
606 
693 
736 
911 
971 
900 
1069 
1350 


.300  276 
289  265 
326  299 
371'  340 
284'  261 
325:  298 
343:  315 
359  330 
241i  221 
297  273 
350;  .322 
419  384 
380,  343 
359  328 
404;  370 
436j  398 
379:  347 


541 
545 
503 
528 
554 
633 
673 
833 
888 


496 
500 
461 
484 
508 
5«0 
617 
764 
814 


176 
2£5 


8241  756 


16101460 


1754 
1650 
2000 
1578 


1590 
1510 
1830 
1389 


977 
1233 
1.340 

1460 
1370 


896 
1130 
1230 
1340 
1260 


233 
239 
255 
243 
275 
312 
239 
273 
289 
303 
203 
251 
295 
353 
316 
.302 
340 
366 
319 
456 
460 
425 
445 
467 


5.33 

567 

702 

748 

694 

823 

1040 

1130 

1231 

1160 

1412 


16801540 
1260|ll591O67 


221 
252 
267 
279 
187 
231 
272 
325 
293 
278 
314 
337 
294 
420 
423 
.390 
409 
430 
491 
522 
647 
688 
639 
758 
954 
1040 
1133 
1070 
1300 
984 


300 

270 

257 

290 

310 

271 

388 

391 

360 

378 

397 

454 

482 

597 

636 

590 

700 

883 

960 

046 

985 

2001 

911 
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EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK. 

XXI. 

Cement  plaster  J"  thicJe. 


Items  per  100  s.  ft. 

No.  or 
quantity. 

Rate. 

Amount. 

Total. 

(1) 

(2) 

(3) 

(4) 

(5) 

Labor. — 

Plasterer         No. 

u 

Coolie                „ 

I 

Do. 

4 

Bhistie               „ 

1 

Sundries 

•s 

o 

Materials.— 

1 

« 

o 
Q 

Portland   Cement  lbs... 

280 

Sand                  c.  ft.     ... 

ej 

Sundries  &  Scaffolding 

Petty  Establishment 

Note. — For  cement  plaster 
materials  are  required ;  and 
coolie,  and  |  bhistie. 


I"   thick, 
of  labor, 


half  the   above 
11   plasterer,   ^ 


CHINA. 
(From  our  oten    Correspondent.) 

The  subject  of  Railways  is  now  attractin<»  more  than 
passing  interest  in  this  country,  and  the  plan  of  the  Nilgiri 
"Rigi"  Railway,  together  with  Mr.  A.  Pierre  de  Closett's 
letter  bearing  on  that  particular  line,  which  appeared  in 
your  issue  of  the  8th  October,  are  just  the  kind  of  things 
we  wish  to  see. 

The  doings  of  the  Russians  in  Siberia,  and  elsewhere  in 
Russian  Territory,  as  reported  quite  recently  in  our  local 
native  and  foreign  papers,  have  excited  a  sort  of  dread  in  the 
majority  of  Chinese  Government  officials,  lest  the  Russians 
should  advance  at  Railway  speed  to  the  invasion  and  annex- 
ation of  their  little  Tributary  Kingdom,  Corea. 

The  line  which  is  to  connect  the  Russian  port  of  Viadi- 
vostock  on  the  Pacific,  to  the  Caspian  Sea  is  to  be  on  the 
Lartigue  Elevated  Single  Rail  System,  with  five  ton,  three- 
wheeled  locomotives  that  will  go  around  curves  of  forty-six 
feet  radius.  Heavier  engines,  weighing  twelve  tons  each,  will 
also  be  used,  if  the  traffic  warrants  such  a  step  to  be  taken. 
Platform  waggons,  each  fitted  to  carry  two  twelve-pounder 
field-guns  ready  mounted  on  their  own  carriages,  and  carry- 
ing a  quantity  of  suitable  ammunition  beneath  the  platforms, 
are  also  being  furnished.  Waggons,  each  to  carry  four  horses, 
are  also  being  supplied.  These  latter  are  so  fitted  that  the 
sides  of  the  waggons  when  let  down  serve  as  platforms,  over 
which  the  horses  walk  with  perfect  safety  into  the  carriages, 
and  without  trouble.  A  complete  battery  of  Field  Artillery! 
with  its  eight  guns,  a  good  stock  of  ammunition,  and  its  full 
■complement  of  men  and  horses  are  to  make  up  a  single  train. 

The  same  train  may  be  stopped  anywhere  along  the  ifne, the 

guns,  horses,  and  men,  being  all  present,  with  every  requisite 
to  enable  thsm  to  commence  action  at  once.  The  Westin<'- 
house  brake  being  fitted  to  every  carriage,  and  the  whoTe 
train  coupled  by  Stone's  patent  coupling,  moves  off  without 
any  jarring  or  jerking  and  is  stopped  easily  and  quickly 
wherever  necessary.  The  Russians  are  no  doubt  practical 
people,  in  Railway  matters  at  least,  and  their  selection  of  the 
Iiartigue  system  as  the  best  suited  to  their  requirements  over 
hills,  and  across  deserts,  says  a  good  deal  for  this  hitherto 
little  known  system  of  Elevated  Railway.  A  proposition 
has  been  made  to  connect  a  Copper  Mine  in  the  Yantr-tze 
Valley  with  the  nearest  port  on  the  same  river,  by  a  line  of 
Railway  on  the  Lartigue  System. 

The  line  will  be  a  little  over  one 
and  will  be  equal  to  transporting 
mineral  to  the  waterside,  besides  a 
of  passengers,  and  some  merchandise, 
was  asked  to 

with  a  view  of  ascertaining  if  it  was  possible  "to  connect 
certain   mines  in   that  distant  province  with  some  suitable 


hundred    miles    long, 
about    500    tons    of 
considerable   number 
Your  correspondent 
accompany  certain  native  officials  to  Yun-nan, 


market  for  their  produce,  by  a  Railway  on  the  Lartigue 
Elevated  Single  Rail  System.  It  is  generally  understood 
that  a  meeting  is  to  be  held  sometime  next  week  with  a  view 
of  discussing  the  matter  thoroughly.  Plans  of  the  line  and 
rolling-stock  used  by  the  Russians  are  to  be  produced. 

The  Railway  now  being  built  in  the  Province  of  Chih-li  to 
connect  the  Kai-ping  Coal  Mines  with  the  Taku  Docks,  and 
the  Treaty  Port  of  Tientsin  is  getting  on  passably  well,  I  hear, 
although  the  Company  has  been  put  to  great  expense  on  ac- 
count of  the  recent  floods  which  have  washed  away  a  con- 
siderable portion  of  the  embankments  raised  ready  to  receive 
the  rails.  The  Province  of  Ohih-li  being  subject  to  periodical 
inundations  the  Company  is  likely  to  have  a  great  deal  of 
trouble  on  account  of  the  water,  and  the  Directors  have  been 
blamed  for  not  having  adopted  the  Lartigue  Elevated  System 
instead  of  a  ground  line.  The  Lartigue  Rail  being  elevated 
3,  5,  or  more  feet  above  the  ground  allows  the  water  to  flow 
freely  between  the  trestles,  and  that  without  interruption  of 
the  traffic.  The  company  is,  however,  fortunate  in  having  a 
great  abundance  of  cheap,  if  not  experienced,  labourers  at 
hand,  so  that  the  damage  done  by  the  water  may  be  easily 
repaired.  An  experienced  Engineer  tells  me  that  when  the 
Chinese  have  had  a  little  more  practice  they  will  be  able  to 
build  Railways  more  rapidly  and  more  economically  than  any 
other  country  in  the  world.  From  the  results  of  ray  own 
experience,  I  am  disposed  to  believe  my  friend  right  in  this 
respect.  It  would  be  a  mistake  however  to  expect  a  single 
Chinaman  to  compete  successfully,  in  hard  work  like  cutting 
and  excavating,  against  an  English  navvy,  but  the  unlimited 
number  of  Chinese  available  for  such  work  makes  up  for  the 
difference,  and  really  gives  Railway  men  in  this  country  most 
promising  hopes  for  the  future. 

The  two  Railways  now  being  constructed  in  the  Island  of 
Formosa  are,  I  am  assured,  making  but  slow  progress,  how- 
ever, a  fact  which  must  be  explained  by  the  relaxing  effects 
of  the  climate  on  the  muscle  of  the  Northern  men  employed 
there. 

The  men  employed  are  soldiers  recruited  in  the  Province 
of  An-Hui,  principally  to  the  North  of  the  Yang-tze  River, 
where  the  climate  is  dry,  cold  and  bracing,  whereas  it  is  the 
very  opposite  in  Formosa.  Then  the  men  say  we  were 
engaged  as  soldiers  and  not  as  coolies,  and  many  refuse  to 
work  as  well  as  they  might  do  were  it  otherwise. 

Cantonese,  who  have  worked  on  the  Railways  in  California 
and  other  parts  of  the  United  States,  might  of  course  be  had, 
but  the  Governor  of  Formosa  is  not  disposed  to  pay  such 
men  the  wages  they  would  ask  if  employed,  hence  the 
difficulty. 

At  present  a  small  Railway  is  very  much  needed  for  the 
coal  mines  of  Kai-Kien-Hsien.  in  the  Northern  part  of 
Kuang-Tiing  Province  whence  coal  is  taken  down  to  Feng- 
Chuan-Hsien  on  the  West  River  just  below  the  frontier 
limit  of  Wu-Chou-Fu  in  Kuang-Si  Province.  The  coal  has  to 
be  transhipped  three  times  before  reaching  Canton,  and  is 
delivered  in  a  wet,  mucky  state,  owing  to  the  small ness  of 
the  boats  employed  to  shoot  the  rapids  at  the  very  commence- 
ment of  the  transit  journey.  A  line  of  Railway,  thirty  or 
forty  miles  long  on  the  Single  Rail  Elevated  System,  could 
easily  be  constructed  to  bring  down  the  coal  to  a  place  ready 
for  shipment,  at  very  small  cost.  Strange  to  say,  the  Can- 
tonese who  so  readily  emigrate  to  foreign  countries  are  op- 
posed to  any  such  innovations,  as  Railways  of  any  kind  in 
their  own  country,  and  nearly  destroyed  a  river  steamer  a 
few  weeks  ago  for  having  exhibited  the  electric  light  on 
board. 

I  am  sorry  to  have  to  record  a  fearful  calamity  that  has 
overtaken  the  residents  in  Ho-Nan  Province,  specially  those 
living  in  the  neighbourhood  of  the  Yellow  river.  It  appears 
that  early  in  the  month  of  October,  the  southern  embank- 
ment of  the  river  gave  way  under  unusual  pressure,  near 
the  city  of  Cheng. Chou,  in  the  Prefecture  of  Kai  Feng-Fu, 
Ho-Nan   Province, 

The  rush  of  water  is  said  to  have  overthrown  and  carried 
everything  before  it.  Over  two  millions  of  people  are  said 
to  have  been  drowned,  and  millions  more  deprived  of  all 
they  possessed  in  the  world.  The  Empress  Dowager  has 
sent  TIs.  100,000  from  the  Privy  Purse,  and  directed  that 
T  R.  500,000  more  be  sent  for  the  immediate  relief  of  the 
suffering  survivors  of  this  fearful  flood.  Two  foreign. 
Engineers  have  been  sent  to  see  what  can  be  done,  and  two 
millions  of  taels  decreed  for  the  work  necessary  to  confina 
the  river  within  reasonable  bounds. 
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BOMBAY. 
(Fn>m  our  otcn  Correspondent. ) 

It  m  intended  within  the  next  few  days  to  remove  the 
wall  standing  in  the  channel,  or  p«8s«£;e  between  the  Princes 
Dock,  and  the  New  Dock,  just  completed,  this  wall  beins; 
ahout  70  feet  lonj,  39  feet  deep,  and  17  feet  thick  at  the 
l«a«.  It  is  now  Wing  pared  down  to  a  uniform  thickness  of 
aboat  7  feet,  and  will  ultimately  be  blasted  out  by  means  of 
Djnaiuite. 

A  Mriea  of  boreholes  in  rows,  spaced  horizontally,  about 
8  f^t  apart,  and  again  6  feet  apart  from  row  to  row  will  bo 
made  ;  each  borehole  receivinji  a  charge  of  about  Tibs,  of 
Dynamite  connected  with  an  Electric  fuse.  Each  row  of 
8  holes  will  be  discharged  separately,  the  8  holes  being  fired 
■imultaneously  by  electricity  ;  and  so  on  row  after  row  until 
the  wall  is  completely  removed,  which  process  will  probably 
occupy  two  days.  The  authorities  are  timid  about  having 
the  whole  series  of  shoU  fired  simultaneously,  though  such 
a  blast  would  remove  the  wall  at  once. 

An  effort  is  Wing  made  by  a  local  firm,  Messrs.  Ewart 
Latham  and  Co.,  Agents  of  the  International  Water  and  Sew- 
aee  Purification  Co.,  London,  to  introduce  into  India  the 
&la-'netic  svstem  of  purification  of  sewage,  which  has  proved 
so  conspicuous  a  success  at  home,  notably  in  connection  with 
the  Acton  Main  Drainage  Works.  The  system  in  question  is 
known  as  the  Magnetic  Carbon  system,  and  some  idea  of  the 
relatively  small  space  in  which  the  Carbon  can  operate  may 
be  gathered,  when  I  mention  that  the  filter  bed  at  Acton, 
where  provision  is  made  for  the  requirements  of  a  population 
of  20,000,  occupies  an  area  of  less  then  70  feet  square.  This 
Carbon  mixed  with  sand,  or  small  gravel,  forms  a  practically 
everlasting  filter  bed,  equally  well  adapted  for  water  or 
for  sewage  effluents.  It  has  been  carefully  examined  by 
Dr.  Angell,  F.  l.  C,  who  reports  the  following  experiments, 
demonstrating  the  potency  of  the  material  as  an  oxydiser  : — 

"Experiment  No.  1. — Ordinary  domestic  sewage  was 
paaied  through  9  inches  of  Magnetic  Spongy  Carbon.  By  the 
permanganate  test,  it  was  found  that  94  per  cent  of  the  oxy- 
dizable  onranic  matter  was  destroyed  or  rendered  innocuous. 

"  Experiment  No.  2. — To  demonstrate  the  destruction  by 
oxidation  of  foul  gases  in  solution.  Taken  a  solution  of 
sulphuretted  hydrogen,  equivalent  to  4-2  grains  of  oxygen 
per  gallon.  After  filtration  by  permanganate  test  not  a 
trace  of  sulphuretted  hydrogen  was  left. 

"  Experiment  No  3. — I  find  that  the  Magnetic  Spongy 
Carbon,  notwithstanding  that  it  permits  the  free  transit  of 
air  and  gases,  is  quite  impermeable  to  atmospheric  germs. 
An  organic  solution  containing  gelatine,  cabbage  water, 
turnip  juice  and  urine,  was  found  to  keep  unchanged,  the  air 
being  perfectly  sterilized  by  its  passage  through  the  granules 
of  Magnetic  Spongy  Carbon. 

"  These  and  other  tests  to  which  I  have  subjected  the  mate- 
rial, satisfy  me  that  it  is  a  very  valuable  substance  for  the 
filtration  of  water,  sewage  effluents,  air  and  gases." 

The  cost  of  this  Carbon  is  comparatively  small,  being  only  .£6 
per  ton,  and  Indian  Municipalities  might  do  well  to  adopt  the 
Magnetic  System  of  purification  under  reference  in  view  of 
its  cheapness  and  efficacy. 

The  Health  Offi<  er  of  this  City  has  just  issued  his  report 
for  the  s<K;ond  quarter  of  1887.  During  the  period  under 
renew  4,93  <  deaths  occurred,  being  86  less  than  in  the  last 
qoarter,  and  343  less  than  in  the  corresponding  quarter  of 
the  preceding  year.  The  death  rate  is  equal  to  2.552  per 
thousand  of  population  calculated  on  the  census  of  1881,  and 
2237  by  allowing  for  the  increase  of  population  since  1881. 
2,933  persons,  inc  uding  stillborn,  were  born  in  Bombay  in 
the  quirter  ;  and  of  the  4,933  deaths,  1,378  were  due  to  fever. 
The  rate  of  mortality  of  the  chief  races  living  in  the  City  is 
shown  below  : — 

Per  thousand  of  population. 

Hindoos         49-69 

MusKulmans  ...  ...  ...         39-95 

Pars<-es  2(1-90 

Europi-ans      ...  ...  ...  19-51 

In  this  report  the  Health  Officer  lays  stress  on  the  fact  that 
there  is  no  accommodation  at  Railway  stations  for  sick  persons. 
He  states  that  the  conditions  under  which  3rd  class  passen- 
/jers  are  carried  to,  and  unlnad'-d  in  this  City,  must  have  an 
injurious  effect  on  the  health  of  the  passengers  generally,  And 
alio  on  the  health  of  the  City.  The  absence  of  proper  latrine 
accommodation  in  3rd  class  carriages  inflicts  very  great  suffer- 


ing on  passengers.  From  the  foregoing  statistics,  there  would 
ap'pear  to  be  an  unaccountable  disparity  between  births 
and  deaths  in  favor  of  the  latter,  which  the  Health  Officer's 
Report  makes  no  attempt  to  explain. 

Ten'iers  were  recently  invited  by  the  Bombay  Corporation 
for  laying  water  Mains  in  Arthur  Road,  and  the  Acting  Muni- 
cipal Commissioner  recommended  the  acceptance  of  the  second 
lowest  which  amounted  to  Rs.  26,325,  the  lowest  being 
Rs  22  926  •  but  the  Town  Council  refused  to  adopt  this  recom- 
mendation,considering  that  the  lowest  tender  ought  to  be  ac- 
cepted. The  Acting  Commissioner  in  a  letter  addres.sed  to  the 
Secretary  of  the  Town  Council  placed  on  record  his  reason  for 
recommending  the  second  lowest  tender  for  acceptance.  The 
parties  who  submitted  the  lowest  tender,  he  said,  had  other 
tenders  on  their  hand  and  he  was  of  opinion  that  they  could 
not  carry  out  their  contract,  except  at  a  considerable  loss  to 
themselves.  He  considered  it  unwise  to  entrust  work  to  con- 
tractors who  must  either  lose  if  they  do  their  work  well,  or 
save  themselves  from  loss  by  doing  bad  work.  This  was  a 
reasonable  view  to  take  of  the  case,  but,  nevertheless,  the  Town 
Council,  in  its  wisdom,  thought  otherwise  and  the  Acting  Com- 
missioner had  to  consent  under  protest  to  the  acceptance  of 
the  lowest  tender. 

The  weather  here  has  been  of  a  most  unusual  character 
lately.  Until  yesterday,  it  rained  almost  continuously  since 
the  31st  ultimo,  causing  the  streets  to  be  in  a  very  filthy 
condition.  I  pity  the  poor  people  who  were  in  tents  all  the 
time. 

Bombay;  Jul;/  7,  1887.  Xknophon. 


"OLlte  (^nztiits. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  December  31. 1887. 

Uppet  Burma. 
With  reference  to  Burma  Oazette  Noiification,  dated  the  3rd 
December  1887,  Mr.  W.  W.  Robertson,  Honorary  Assistant  En- 
gineer, reported  bis  return  from  leave  on  medical  certificate  on  the 
forenoon  of  the  20tb  instant  and  is  transferred  from  the  Minbu 
to  the  Shwebo  division. 

MadFas,  January  8, 1888. 
The  following  appointments  are  made  : — 

Mr.  J.  W.  Martin,  Executive  Engineer,  1st  Grade,  sub- 
pro  tern.,  to  officiate  as  Superintending  Engineer,  IV  Circle, 
during  the  absence  of  Colonel  J.  Beatty,  r.e.,  or  until  further 
orders. 

Mr.  G.  B.  Lambert,  Executive  Engineer,  4th  Grade,  tem- 
porary rank,  will  hold  charge  of  the  Coinibatore  Division  during 
Mr.  J.  W.  Martin's  employment  on  other  duty,  or  until  further 
ord  era. 

Hyderabad,  January  3, 1888. 
Rai  Sahib  Fakir  Chand,  Assistant  Engineer,  2nd  grade,  is  trans- 
ferred from  the  Melgliat  Roads  Sub-division   to   the  East  Berar 
Division. 

Bombay,  January  5, 1888. 
With  the  approval  of  the  GoverMiuent  of  India,  His    Excellency 
the  Governor  in  Council  is  pleased  to  make  the  following  appoint- 
ments : — 

Colonel  W.  Merriman,  R.  E.,  on  his  return  from  leave,  to  be 
Superintending  Engineer,  West  of  India  Coast    Defences. 

Lieutenant-Colonel  E.  D'O.  Twemlow,  r.  e.,  to  act  in  that  ap- 
pointment pending  Colonel  Merriman's  return. 

N.  W.  P.  and  Oudh,  January  7, 1888. 
Irrigation  Branch. 
With  reference  to  Government  of  India,  Public    Works  Depart- 
ment, Notification  No.    404,  dated   28th    December,    1887,  retrans- 
ferring  him  to  these    Provinces,  Mr.  C.    T.  Evans,    Executive  En- 
gineer, 2ud  grade,  is  pDsted  to  the  2nd  Ciicle,  Irrigation  Works. 
Buildings  and  Roads  Branch. 
Rae  Sohan  Lai   Salieb,    Assistant    Engineer,  Ist    grade,  is  trans- 
ferred from  the  Meernt  to  the  Agra  Division,  Provincial  Works. 
Central  Provinces,  January  7, 1888. 

With  reference  to  Government  of  India  Notification  dated  14th 
December  1887,  Mr.  P.  W.  Gilliland,  Assistant  Engineer,  was 
relieved  of  liiH  duties  in  the  Hoshangabad  Division,  on  the  after- 
noon of  the  20th  December  1887. 

India,  January  7,  1888. 

The  undennentiiMii-d  Apprentice  En<,'ineers,  Punjab,  are 
promoted  to  the  rank  of  Assistant  Engineer,  3rd  grade,  with 
effect  from  the  dates  specitied  against  each  : — 

Mr.  F.  W.  Sch6neniHnn, — 4tli  November,  1887. 

Mr.  E,  E.  Taylor,— 6th  November,  1887. 

Mr.  J.  A.  Anderson,  Executive  Engineer,  lat  grade,  sub. 
pro  tern.,  State  Railways,  is,  on  return  from  furlough,  transferred 
to  Beinjal,  for  employment  on  Railway  Works. 

Mr.  W.  T.  Anstrulher,  Assistant  Engineer,  1st  grade,  Punjab, 
on  fuilongh,  is  permitted  to  resign  his  appointment  in  the 
Public  Works  Department,  with  effect  from  the  9th  October^ 
1887. 


January  14,  '88.] 


Ij/f)iAN  Ei^diNiJEiRika 


u 


Messrs.  J.  W.  Parry,  R.  T.  Denne,  and  A.  Greenlees,  Assist- 
ant Engineers,  1st  grade,  State  Railways,  are  temporarily  promot- 
ed to  Executive  Engineer,  4th  grade,  with  effect  from  the  22nd 
November,  1st  December,  and  10th    December,  1887,    respectively. 

The  undermentioned  Executive  Engineers,  4th  grade,  temporary 
rani,  attached  to  State  Railways,  reverted  to  their  substantive 
rank  of  Assistant  Engineer,  1st  grade,   with   effect  from  the  dates 

Mr.  G.  Mills  ...  ...  13th  October,  1887. 

„  H.  B.  Taylor  ...  ...  17th        „  „ 

„  J.  C.  Mills  ...  ...  19th        „  „ 

„  G.  Dencliars  ...  ...   21st         „  „ 

„  J.  N.  D.  La  Touche  ...  29th         „  „ 

„  R.  C.  Dyson  ...  ...  29th         „  „ 

„  E.  T.  Faulkner  ...  ...  22nd  November,  1887. 

„  W.  R.  Shaw  ...  ...  26th  „  „ 

„  J.  Manson  ...  ...     1st  December,        „ 

„  E.  J.   Alexander  ...  ...     7th         .,  „ 

„  J.  F.  H.  Collet  ...  ...  10th         „  „ 

,.  C.  E.  C.   Montresor  ...  12th         „  „ 

„  C.  J.  Hole  ...  ...   17th        „  „ 

„  H.  G.  S.  Savory  ...  .;,  28th         „  „ 

Director-General  of  Railways. 

Mr.  A.  C.  C.  Rogers,  Executive  Engineer,  3id  grade,  is  granted 
furlough  for  one  year,  with  the  usual  subsidiary  leave,  with  effect 
from  such  date  as  he  may  be  permitted  to  avail  himself  of  the 
same. 

Mr.  W.  K.  Stent,  Executive  Engineer,  2nd  grade,  is  granted, 
furlough  for  eleven  months,  with  the  usuil  subsidiary  leave,  with 
effect  from  such  date  as  he  may  be  permitted  to  avail  himself 
of  the  same. 

Bengal,  January  11,  1888. 
Establishment —  General. 

Rai  Aughore    Nath     Mookerjee,    Sihib,    Assistant  Engineer,  is 
transferred  from  the  Dncca  to  the  Cliittagong  Division. 
Establishment — Railway. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification  dated  4th  January  1888,  Mr.  J.  A.  Anderson, 
Executive  Engineer,  1st  grade,  sub.  pro  tern.,  is  posted  to  the 
Eastern  Bengal  State  Railway. 

Establishment. 

Mr.  W.  G.  L.  Cotton,  Executive  Engineer,  Northern  Drainage 
and  Embankment  Division,  is  appointed  to  officiate  as  Inspector 
of  Local  Works  in  the  Rrijshahye  Division,  during  the  absence  of 
Mr.  T.  Beatty,  on  special  leave,  or  until  further  orders. 

Mr.  R.  E.  Carter,  Assistant  Engineer,  is  appointed  to  hold 
temporary  charge  of  the  Northern  Drainage  and  Embankment 
Division. 


(^bbeutisemmtB. 


Ittbmn  CSn^tnctring  patent  Jlcgtst^r. 


WANTED. 

A    GrENTLEMAN  who  has  a  thorough  know- 
ledge of  Manufacturing  Paper. 
Apply,    with    copies    of  testimonials,    stating 
terms,  to  His  Highness,  the  Maharaja  of  Sir- 
moor,  G.C.S.I.,  Nahan. 


P.  W.  Inspector  Wanted. 

FOR  THE  QUETTA  DIVISION,  S.  P.  S.  RAILWAY. 

NONE  need  apply  except  steady  and  thoroughly  experienced  meJi 
who  have  held  charge  of  sections  on  open  line. 
Apply  by  letter,  enclosing  certified  copies  of  certificates,  and  stating 
salary  hitherto  received  and  now  expected,   also  date  on  which  services 
would  be  available,  to — 

C.  W.  HODSON, 
Executive  ENoineer,  Queota. 


Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office  of 
the   Secretary     to   the   Government  of   India    in   the    Home 
Department : — 
,^     ,  ^    ,         Tlie  6tli  January,  18SS. 

77  of  87.— }\illiam  Robert  Laing,  of  10,  Paninure  Street,  Dundee, 
in  the  Country  of  Forfar,  North  Britain,  Partner  of 
the  firm  of  Laing  Brothers  and  Company,  Stobwell 
Works,  Dundee  aforesaid,  Jute  Manufacturers. — For 
improvemtnts  in  frames  for  spinning,  donblinq,  twisling 
or  romny  jute,  flax,  hemp,  cotton,  worsted  or  other  Jlbrcms 
substances. 
82  of  'S?.— Levi  Hoffman  Thomas,  a  citizen  of  the  United  States  of 
America,  and  a  resident  of  Chicago,  in  the  County  of 
Cook,  and  State  of  Illinois,  U.  S.  A.,  Manufacturer. — 
For  an  improvement  in  paper  bottles  and  machijies  for 
making  sudi.. 

188  of '87.— Arthur  George  Meeze,  of  Redhill,  in  the  County  of 
Surrey  (England),  Consulting  Engineer. — For  improve- 
mtnts in  the  manufacture  of  illuminating  gas  and  in 
apparatus  therefor 

217  of  '87-- William  Barclay  Wishart,  Produce-dealer  of  Cawnpore, 
India.  —For  certain  improvements  to  his  patent  General 
Utility  Tent. 

221  of  '87.— Henry  Sutton,  of  Ballarat,  in  the  Colony  of  Victoria, 
Music  Seller. — For  an  improved  process  oj  converting  a 
photographic  image  on  a  gelatine  surface  into  a  relief  or 
intaglio  printing  surface. 

222i  of  '87.— John  Gooch,  of  Brompton  Road,  County  of  Middlesex, 
England,  Outfitter. — For  improvements  in  shop  fronts. 

240  of  'S7.^Iohn  Clark,  of  80,  (ireat  Brook  Street,  Birmmghain,  in 
the  County  of  Warwick,  England,  Metallurgist  —For 
improvements  in  the  process  of  obtaining  alloys  of  alumi- 
num with  copper  and  with  other  metals. 

PATENTS,  TRADE  MARKS,  DESIGNS. 
INDIAN  ENGINEERING    now   offers  to  Inventors  generally 
the  advantages  of  its  Patent  Depautmknt. 

Patents  procured  and  Designs  and   Trade  Marks   registered   in 
all  parts  of  the  world. 

The  sale  or  working  of  inventions  negotiated. 
Correspondents  or  representatives  in  all  countries. 


Ipoh  Gipder  Bridges  on  the  N.-W.  Fpontiep 
Road  in  the  Bannu  District,  Punjab. 


T)  EQUIRED  one  or  two  European  or  Eurasian  Mechanics 
experienced  in    brick    masonry  and  well  work  and  in 
the  fitting  and  erection  of  girders. 

None  but  experienced  men  with  good  testimonials   need 
apply. 

Applications  with  copies  of  testimonials  to  be  made  to — 
The  Superintending  Engineer, 

\st  Circle,  F.  W.  D.,  Punjab, 

Rawal  Pindi. 


NOTICE. 
FOR    SALE. 


Surplus  Plant  and  Stores  of  the  Oude 
and  Rohilkund  Railway. 

Now  lying  at  the  three  Depots  named  below,  and  consist- 
ing of  the  following  : — 

At  the  Dufferin  Bridge  over  the  Ganges  at  Benares. 

Portable  Steam  Engines,  Steam  Hoists,  Fixed  and  Travel- 
ling Cranes,  Bruce  and  Batho's  Patent  Dredgers,  Goliath 
Travelling  Oranes,  Travelling  Steam  Winches  of  15  and  20 
tons  over-head  lift,  Bull's  Dredgers,  Mortar  Pans,  Soorkee 
Mills,  Disintegrators,  Concrete  Mixers,  Centrifugal  &,  West- 
inghouse  Pumps,  Pulsometers,  Pile  Drivers,  Mooring  Screws, 
Buoys,  Iron  Pontoons,  Diving  Apparatus,  Electric  Lighting 
Apparatus,  a  Workshop  Engine  of  25  horse  power,  an  assort- 
ment of  Workshop  Machines,  Pulleys  and  Shafting  in  posi- 
tion in  their  Workshop,  Plate  Girders,  6-inch  wrought  iron 
screw  Piles,  Derrick  Poles,  a  Contractors'  Locomotive  Engine, 
Angle  and  Bulb  Angle  Steel,  Hand  and  Miscellaneous  Tools 
and  Stores. 

At  the  Ganges  Bridge  Depot  at  Balawali,  near 
Roorkee. 

A  Workshop  semi-fixed  15  horse  power  Engine,  Workshop 
Machines  with  Driving  Pulleys  and  Shafting,  in  place. 

At  the  General  Stores,  Lueknow. 

Portable  Engines,  Steam  Hoists,  Pile  Drivers,  Goliath 
Travellers  with  15-ton  over-head  Steam  Winches,  Mortar 
Pans,  Soorkee  Mills,  Mooring  Screws,  Dredgers,  Electric 
Light  Apparatus,  Diving  Apparatus,  Hydraulic  Jacks,  Mis- 
cellaneous Tools  and  Stores,  Bridge  Transit  Instruments, 
Levels  and  Theodolites. 

For  particulars  of  the  above,  apply  to-- 

CHIEF  ENGINEER, 
0.  and  B.  Railway, 

LuCKNOW. 
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WANTED 

Einploynient  on  Railway  Construction 

As  Sub-Engineer  or  Clerk  of  Works. 

ADVERTISER  is  at  present  employed  on 
one  of  the  Railways  in  the  Madras  Presi- 
dency and  is  in  charge  of  a  Sub-Division  of  Con- 
struction. Can  give  first-class  references  and  is 
possessed  of  exceptional  testimonials  regarding 
abilities  and  character.  Has  had  over  15  years' 
experience  on  different  Railway  Constructions  in 
India. 

Address — o/o  "Indian  Engineering," 

Calcutta. 


NOTIFICATION. 

Bangalore  Water-Sdpply  Project. 
Adverting  to  the  last  clause  of  Public  Works  Depart- 
ment Notification,  dated  20th  October  1887,  published  on  the 
12th,  19th,  and  26th  November  1887,  the  time  allowed  for 
submission  of  Essays  to  the  Chief  Engineer  is  extended  from 
the  31st  March  1888  to  the  15th  May  1888. 

W.  L.  0.   BADDELEY,    Captain,  R.E., 
Under  Secretary  to  Government,  P.   W,  D. 

ASUTOSH  AUDDY  &  CO., 

14  and    16,   GOBIN    CHAND    DHUR'S   LANE,   CALCUTTA. 

Type  Founders,   Stereo-Typcrs  and  other  Printing 

Material  Suppliers, 

Eleetrotyplng:  and  Wood  Engraving  of  the  best  class  at 

moderate  prices. 

Particulars  and  references  on  application. 


FRANK  W.  THOMPSON,  B.E.,  of  Ceyhn. 

!■  on  a  vi»it  to  tlif  Austialiiui  Ciiliniii's. 

.\.i,lrf.sg  -  0  o  KDITOR  OF  THIS  JOURNAL. 


GREAT  WESTERN  HOTEL, 

BOMBAY. 


BALMER,  LAWRIE    &    CO.,  Calcutta. 


^  .A.  ^  XS.  £:  X^  S     J1.3VI> 


GhxsjM-rrs. 


BANKING. 

Current  Accounts  opened  and  conducted,  free  of  charge ;  interest 
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A  NEW  OVERLAND  ROUTE. 
John  Bull  is  a  ruminating  animal  given  to  cautions 
chewing  of  reflection's  cud  before  committing  himself  to 
action.  But  he  is  also  wide  awake  in  niatters  affecting 
his  own  interest,  and  when  he  sees,  which  way  that  in- 
terest lies,  is  prepared  to  take  advantage  of  any  business 
opportunities  vouchsafed  him.  Manchester,  Birming- 
ham, London,  Glasgow,  and  other  British  trade  centres 
are  beginning  to  see  splendid  opportunities  for  trade  in  an 
exploitation  of  Upper  Burma ;  and  now  that  dacoitee  is 
subsiding,  and  the  country  settling  down  to  peace  and 
quietude,  British  merchants  are  interesting  themselves 
about  trade  routes  to  the  new  Eldorado,  and  seem  in- 
clined to  back  the  courage  of  their  hopes  with  the  capital 
necessary  for  their  realization. 

Accordingly,  we  find  a  proposal  before  the  public  for  an 
overland  railway  route  from  Calcutta  to  Bhamo  and 
Mandalay. 

The  distance  covered  by  such  a  line  would  be  aboufc 
800  miles ;  the  same  distance  let  us  say,  as  East 
Indian  Railway  trucks  and  carriages  now  run  between 
Calcutta  and  Agra.  Construction  of  what  would  practi- 
cally be  the  first  half  of  it,  an  extension  from  the  Bengal 
Central  Railway  to  Cachar  to  wit,  has  already  been  decid- 
ed on.  It  remains  to  push  with  determination  over  the  other 
half.  General  Dickens  insists  on  the  importance  of  the  pro- 
posed line  from  a  military  point  of  view.  We  are  content 
with  a  merely  commercial  point  of  view,  and  the  consi- 
deration that  it  would  tap  India's  eastern  tea  districts, 
and  the  undeveloped  trade  of  the  southern  Chinese  dis- 
tricts, and  would  rehabilitate  Chittagong.  Moreover, 
there  are  rich  coal  deposits  in  the  Kubo  Valley,  and  there 
is  valuable  timber  in  the  Chindwin  districts,  besides 
mineral  wealth. 

Apropos  of  a  Bengal-Burma  Railway,  "  C.  H.  D."  writes 
to  the  Pioneer  .suggesting  that  some  400  miles  out  of  the 
seven  or  eight  hundred   required   have   either  been  made 
already,  or  have  been  determined  on,  and    will    shortly  be 
made.     He    says   the  country   to  be   traversed,   and   the 
existing    and    contemplated    lines      of    railway,    are    as 
follows  : — From  Calcuta  railway  communication  (.5  J    feet- 
gauge)  already  exists  by  the  Bengal  Central  Railway  to   a. 
place    called  Hinghia  (a  little  east  of  Jessore)  for  83  miles. 
The  Company  have  already  proposed,  for  reasons  unconnect- 
ed with  Burma  to  extend  this  lino   80  miles   further  viA 
Madaripur,  to  a  point    8    miles    west    of    Chandpur,    the 
terminus  of  the  proposed  railway  next  to   be    mentioned 
at  the   confluence  of  the    Dulasarai   and  Meg»a.     From 
this     latter     point     the     Government    of    India     hav« 
caused    a    complete   survey    to    be   made  for    a    metre- 
gauge    railway    extending     to    Laksham,    .'52    miles    to 
the  east,   and    thence    branching  southward   89  miles   to 
Chittagong,   and    north-ea-stward    192    miles    to    Cachar 
(thence  extenfling  also  to  Assam).     This  projected   line  is 
expected  to  be  profitable,  and    the    Government  of  India 
has  considered  it  proper  for   the   present   to   be  kept  in 
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reaerve  till  a  company  nmy  be  formed   to   undertake   it 

without  a  giu-uantoe.     Supposing  these  lines  completed 

we  should  have  then  from  Calcutta  to  Cachar  : — 

Miles. 
Oaleatt*   to    Ferry   opposite  Chandpur,  5^    feet- 
g«age  milway  ...  ...  ...   163 

Ferry       ...  ...  •••  ..•       8 

Chandpur    to  Oachar,    via   Laksbam  metre-gauge 
line  ...  ...  ...  ...   224 

Total,  Calcutta  to  Oachar  ...  395 

So  fiu-,  ao  good.  But  now  we  leave  cmdeur  de  rose 
behind,  and  are  told  of  a  mountainous  tract  of  difficult 
country'  which  the  lino  woul<l  have  to  traverse  for  75  miles 
to  the  edge  of  the  Manipur  valley.  Beyond  again  is  more 
hilly  countrj- ;  and  the  Chindwin  and  Imxwaddy  rivers 
would  have  to  be  crossed  before  reaching  Bhamo.  "  C.  H. 
D."  di>es  not  seem  inclined  to  ignore  difficulties.  He 
admits  that  a  railway  line  from  Cachar  to  the  Chindwin 
river,  crossing  that  river  to  Polamoung  must  needs  prove 
expensive  in  construction — 200  lakhs  of  rupees  is  his 
estimate  for  this  portion  of  the  line — but  nevertheless  he 
believes  that  railway  communication  between  Calcutta 
and  Burraah  may  be  opened  at  a  total  cost  of  about  four 
millions  sterling.  This  is  of  course  very  little  better,  or 
other  than  sheer  guess  work.  It  seems  to  us  that  this 
overland  route  to  Burma  stands  more  in  need  of  surveys 
than  it  does  of  public  countenance ;  that  however  much 
good  will  there  may  be  towards  it  in  English  commercial 
circles,  it  cannot  expect  adequate  support  from  them  until 
proper  sun'eys  have  been  made,  and  some  approximation 
to  accurate  information  is  available  as  to  the  country 
l)-ing  between  Cachar  and  the  Chindwin  river,  vid  the 
Manipur  valley.  Since  the  English  commercial  world  is 
just  now  in  a  humour  to  help  and  further  railway  enter- 
prises tending  to  open  out  new  markets  for  trade  in  Burma 
the  sooner  these  surveys  are  made  the  better.  Thoy 
would  be  valuable  in  them.selves,  even  if  the  railway  line 
we  have  been  considering  should  never  get  beyond  the 
stage  of  projection. 

"  C.  H.  D."  suggests  that  what  he  designates  the 
Chandpur,  Laksham,  Chittagong,  Cachar  Railway,  might 
meanwhile  be  set  in  hand.  It  has  an  independent 
value  of  its  own,  and  need  not  wait  for  the  other  links. 
He  woidd  alsf>  have  the  exteasion  of  the  Bengal  Central 
Railway  pushed  on.  Neither  of  these  railways,  he  writes, 
"  need  cost  much  in  the  first  season,  as  it  \nl\  be  desirable 
in  such  wet  countries  to  carrry  out  the  earthwork  first,  and 
leave  it  U)  consolidate  for  a  season  before  proceeding  to  lay 
the  pennanent  way." 

The  Plowj-r  pertinently  suggests  in  connection  with 
thw  railway  that  a  great  point  in  its  favor  is  that 
practically  it  would  nm  within  Briti.sh  territory 
throughout  its  entire  length,  and  that  it  is  a  ncccs- 
•ary  corollary  of  the  Assam-Chittagong  system,  the 
merit*  of  which  are  generally  admitted.  For  these 
reasons  our  Allahabad  contemporary  inclines  to  prefer  a 
Bengal-Bunna  line  of  railway  to  the  one  advfx;ated  by  Mr. 
Colquhoun  ;  is  indeed  somewhat  splenetic  about  Mr.  Col- 
quhoun,  and  the  Moulmein-Siam  line  which  he  "  has  so 
p*'riin«cioimIy  forced  upon  the  commercial  public  at  home.  " 


Did  the  Pkmeer  ever  hear  of  the  commercial  public  at 
home  taking  an  interest  in  anything  Indian,  bar  piece 
goods,  and  jute,  and  indigo,  and  so  forth,  until  pertina- 
ciously forced  to  yield  attention  to  it  ?  Mr.  Colquhoun 
is,  we  think,  to  be  commended  for  his  perseverance.  Ex- 
perts nnist  decide  as  to  which  of  the  schemes  promises, 
most  for  the  public  advantage.  Meanwhile  it  is  satisfac- 
tory to  find  that,  whether  by  dint  of  Mr.  Colquhoun's  per- 
tinaciousness,  or  "  C.  H.  D.'s"  modesty,  or  some  other  equally 
cogent  factor,  Lombard  Street  is  interested  in  the  commer- 
cial exploitation  of  Upper  Burma.  One  of  these  fine  days, 
peradventure,  it  may  even  be  discovered  that  there  is  room 
and  opportunity  for  both  railways.  Who  knows  !  Burma  is- 
not  like  an  equation  value  of  x  to  be  worked  out  on  a 
slate.  In  any  event  there  promises  to  be  some  very  pretty 
engineering  work  to  the  fore. 

SANITATION  IN  INDIA. 
If  the  individual  who  has  succeeded  in  growing  two 
blades  of  grass  where  one  grew  before,  is  a  benefactor  of 
the  human  race,  much  more  so  is  he  who  has  brought 
within  the  reach  of  the  '  masses'  the  knowledge  of  how  to- 
protect  their  health.  Air  and  water,  two  of  the  necessary 
conditions  of  our  existence,  are  our  greatest  enemies  if  we 
do  not  keep  them  uncontaminated  from  poisonous  sur- 
roundings. The  very  forces  of  nature  which  have  been 
brought  under  subjection  by  man,  to  administer  to  his 
wants  and  comforts,  are  also  his  foes  if  not  treated  with 
care  and  forethought.  Under  these  circumstances  the 
question,  "Is  life  worth  living"  becomes  a  problem  of 
vital  importance.  One  of  the  greatest  triumphs  of 
modern  civilization  is  the  victory  which  it  has  gained 
over  evils  attending  a  gregarious  community.  Hence 
it  is  that  when  the  laws  of  the  universe  arc  thoroughly 
known,  then  the  people  enjoy  tlie  greatest  immunity 
from  the  ills  that  flesh  is  heir  to.  Nature  is  a  hard, 
stem,  task -master,  that  will  never  permit  of  a  violation 
of  its  laws  with  impunity.  Of  course  climate  is  a  potent 
factor  that  could  not  be  eliminated  from  a  considera- 
tion of  the  question,  but  climate  alone  would  be  of" 
little  avail  if  other  circumstances  did  not  come  to  its 
assistance.  There  are  many  parts  of  India  in  which 
the  climate  is  as  favourable  as  that  of  Europe,  if  not 
superior  to  it.  But  the  conditions  of  existence  are 
here  so  surrounded  by  opposing  elements  that  it  is 
not  a  matter  of  surprise  India  should  prove  to  be  the 
home  of  those  terrible  diseases  which  are  rightly  termed 
the  scourge  of  humanity.  The  unclean  habits  of  the 
lower  orders  of  natives  are  pointed  at  as  the  prolific 
source  of  such  diseases.  This  may  he  admitted,  but 
do  they  explain  everything  ?  We  make  no  allowance 
for  the  circumstances  under  which  Indian  towns  have 
risen.  Take  for  instance  Calcutta  itself,  of  which  it  is  said 
with  some  degree  of  truth  that  while  other  cities  attract 
the  eyes  of  the  traveller,  the  metropolis  of  British  India 
appeals  to  him  through  his  f)lfiictory  nerves.  Are  those 
who  throw  this  accusation  at  our  teeth  aware  how  it  has 
come  to  be  in  its  present  condition.  Having  been  once 
covered  by  jungles,  these  had  to  be  cut  away  before 
human  habitations  could  be  erected,   and  every  available 
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space  was  taken  advantage  of  to  build  a  hut  till  further 
clearings  could  be  made.  Over-crowding  was  thus  the 
natural  consequence,  and  over-crowding  brought  in  its 
train  the  concomitant  evils,  disease  and  death. — Granting 
this  much,  are  we  to  sit  with  folded  hands  and  permit 
death  to  carry  on  its  work  of  wholesale  destruction.  If 
we  are  to  wait  till  millions  of  money  are  expended  upon 
the  city  to  convert  it  into  a  smiling  garden,  one  might  as 
well  postpone  the  event  to  the  Greek  Kalends.  The 
terrible  record  of  mortality  in  the  Berars  telegraphed 
the  other  day  to  a  contemporay,  tells  its  own  tale  of  sadness 
and  desolation.  Everything  that  can  be  done  to  alleviate 
human  suffering  should  be  resorted  to  notwithstanding  the 
conservative  habits  of  the  people.  They  must  be  shewn 
and  taught  the  best  preservatives  of  health.  In  this  con- 
nection we  would  bring  to  the  notice  of  the  Government 
of  India  an  admirable  little  brochure  of  53  pages  entitled 
"  Simple  Sanitary  Rules  for  observance  in  villages  and 
households  during  cholera  epidemics,"  by  Surgeon-Major 
Walter  Garven  King,  M.B.,  CM.,  of  the  Indian  Medical  De- 
partment. For  anything  to  the  contrary  it  might  be  ac- 
cepted as  a  guide  even  in  the  absence  of  an  epidemic,  since 
it  contains  directions  in  regard  to  preventive  measures,  es- 
pecially in  out-of-the-way  places,  where  the  authorities  have 
to  contend  with  cholera  by  the  help  of  untrained  staffs. 
After  giving  a  short  accovmt  of  the  symptoms  of  the 
disease,  and  the  agencies  which  tend  to  extend  the 
area  of  its  operations,  he  gives  some  useful  practical 
hints  to  be  adopted  when  a  certain  locality  is  threatened 
with  a  visitation,  and  gives  wholesome  advice  in  much 
the  same  spirit  in  which  Cromwell  addressed  his 
following,  "  Trust  in  Providence,  but  keep  your  powder 
dry."  Dr.  King  naively  says  : — "  Every  wise  precaution 
having  been  taken  by  the  aid  of  the  senses  which  the 
Creator  has  given  us,  we  should  remain  watchful  as  to 
the  perfection  of  these  arrangements  and  trust  to  His 
mercy.  But  to  live  in  the  midst  of  filth,  which  we 
know  will  enable  the  poison  to  grow  and  kill  ourselves, 
our  wives  and  children,  and  then  say  that  the  Great 
God  has  caused  it,  is  to  forget  that  He  has  furnished 
us,  as  He  has  not  the  lower  animals,  with  sense  enough 
to  judge  and  act  for  ourselves."  He  says  authoritatively 
that  water  is  the  principal  medium  by  which  cholera 
is  disseminated,  because  the  poisonous  "  particles  cannot 
only  live  in  water,  but  will  actually  increase  to  such 
an  extent  in  it,  that  each  drop  may  contain  hundreds  of 
poison-bearing  atoms.  If  water  is  foul  from  entrance  to  it 
of  common  forms  of  dirt,  such  as  is  conveyed  by  the  feet  of 
persons  when  procuring  water  for  drinking  purposes,  then 
the  poison  atoms  will  be  under  favourable  conditions,  they 
will  increase  enormously — literally,  they  are  supplied  there- 
by with  good  nourishment ;  whereas,  if  the  water  be 
pure,  should  the  atoms  by  chance  enter  it,  they  will 
hardly  increase  at  all,  as  they  have  little  suitable  nourish- 
ment provided  for  them,  and  will  quickly  decline  in  vigour, 
die,  and  become  incapable  of  poisons. "  We  believe 
there  is  a  consensus  of  medical  opinion  on  this  point. 
Habitations,  and  the  person,  must,  as  a  matter  of  course, 
be  kept  scrupulously  clean  ;  above  all,  "  no  fear  should  be 
felt,    nor    should   the   subject  of  cholera  be    constantly 


thought    or   spoken  of"     Those  who  have  lived  in  towns 
afflicted   with    this  epidemic,   and  know    what  influence 
the    mind    exercises    upon    the    body,    should    lay  this 
advice   to   heart.     An    incubus    hangs     over    the     place,' 
and   it   cannot   be   accounted   for  on  any  other  ground, 
but  that  the  suddenness  of  the  attack,  and  the  course   it 
runs  through  in  a  short  time,  lend  a  further  horror  to   the 
operations   of  this   fearful   disease.     The   next   point  Dr. 
King  draws  attention  to,  are  clothes,  which  play  an  impor- 
tant part  in  communicating  diseases.     These  should  be 
carefully  disinfected  by  saturating  them  "  with  a  solution 
of  perchloride   of  mercury  after  being  placed  in  a    tarred 
chatty,  or  in  a  tin  box,  or  drum,  with  a  close-fitting  lid." 
This  precaution  is  to  be  taken   when   conveying   them 
through  a  town,  or  storage  in  a  house  pending  disinfec- 
tion.    Destruction  by  fire  of  clothing  which  has  been  worn 
by  those  who  have  succumbed  to   the   disease,   or  other- 
wise come  in  contact  with  them,  is  also  recommended. 
The  disinfection  of  corpses  and   their  disposal  is  another 
subject  that  should  be  attended  to.     The  cloth  in   which 
a   corpse   is    wrapped   should  be    saturated  with  carbolic 
acid,  or  perchloride  solution,  presuming  that   the  inveter- 
ate obstacle  'caste'  offers  no  barrier  to  the  suggestion.     As 
for  the  disposal  of  the  dead,  there  cannot  be  two  opinions 
on  the  subject.     Cremation  is  the    safest  course,  if  pro- 
perly conducted,  and  provided  that  the   scriptural  injunc- 
tion— "  Ashes   into   ashes,  dust  into    dust " — is    strictly 
and   faithfully   can-ied   out   to  the  very  letter.     Fire  is  a 
great  purifier,  and  to  fire  should   everything  be  consigned 
for  which   there   is  no  further  use.     But  prejudices   are 
strong   in  the  way  of  all  sanitary  reforms,  and  we  say  so 
with  some    hesitation    and  misgiving.     It    is   impossible 
to  accurately  convey  in  the  short  space  of  a  single  article 
all  the  valuable  information  Dr.    King  volunteers   on  the 
subject.     All  we  say  is,   let   the  brochure  be  translated 
into  all  the  vernaculars,    and  distributed  as  widely  as  pos- 
sible under  the  patronage  of  the  Government  of  India. 


HILL  RAILWAYS. 

The  prospects  of  Indian   Hill    Railways  seem    to   be 
looking  up  somewhat.     We  hear  that  the  Umballa-Kalka 
line  will  shortly  be  commenced,  justification  for  it,  in  the 
teeth   of  Government's   everlasting    financial    pressures, 
being  found  in  the  fact  that  it    is   necessary — or   at   any 
rate  very  desirable — as  a  military  line.     The   idea  is,    at 
present,  to  carry  it  as  far  as  Dhurrumpore,    and    by    such 
means  to  put  Du^shai,  Solon,  Kussowlee, and  Subathoo  and 
some  3,000  European  troops  stationed  at  those  places  with- 
in three  or  four  hours  reach  of  Umballa,  and  main  lines  of 
railway  connection  with  all  parts  of  India.     Anglo-Indian 
statesmen    have    learnt    by   experience    that     in     India 
'  nothing  happens  but   the    unforeseen,"  and    are    aware 
also  that   a  readily  available   contingent  of  3,000    Euro- 
pean troops,  braced  up  in    constitution,   and    restored    to 
pristine  energy  by  recuperative  hill  residence  might    well 
be  reckoned  on,  to  turn  a  dubious  war  scale    on    occasion. 
Clive  at  Plassey,  Wellington  at  Assaye  had  nothing    like 
that  number  of  European  troops  to  depend  upon.     There 
were  times  during  the  Indian  Mutiny  when  Lord    Clyde, . 
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General  Havelock.  Sir  Hope  Grant,  and  other  English 
Commanders  of  that  time  would  willingly  have  sacrificed 
their  right  hands  to  secure  the  aid  of  such  a  contingent 
as  is  now  available  in  the  hills  north  of  Dehra.  For  the 
rest,  the  cost  of  an  Umballa-Kalka  line  is  not  in  the 
nature  of  things,  of  the  country  to  be  traversed,  that  is 
to  say,  likely  to  be  heavy ;  and  experts  have  estimated 
that  the  traffic  returns  will  prove  remunerative. 

The  Nilgiri  Railway  is  another  hill  line  on  the  tapis. 
The  difficulty  of  successfully  floating  this  undertaking 
on  commercial  tides  lay,  we  are  told  by  a  Madras  paper, 
in  the  fact  that  it  could  not  at  first  be  thrown  on  the 
London  Money  Market  on  account  of  the  Company  pro- 
moting it  being  domiciled  in  India,  and  technical  diffi- 
culties arising  therefrom,  under  the  Indian  Companies 
Act.  The  Local  Government  would  give  no  help  towards 
temoval  of  the  legal  obstructiveness  ;  but  Mr.  Woolley, 
one  of  the  promoters,  was  not  the  sort  of  man  to  allow 
himself  to  be  beaten  by  red  tape,  and  promptly  had 
himself  conveyed  to  London,  to  do  battle  with  the  chim- 
era. Happily,  Messrs.  Willie  Grant  and  Sheppard  of  the 
Madras  Bar,  happened  to  be  there  on  a  holiday,  and  the 
trio  set  to  work  with  a  will  on  their  railway  scheme, 
argued  its  cause  with  the  Secretary  of  State  for  India 
and  his  legal  advisers,  argued  the  supposed  legal  diffi- 
culty ofiF  its  legs  and  into  the  limbo  of  waste-paper  bas- 
kets, triumphed  all  along  the  line.  With  result  that  the 
Nilgiri  Hill  Railway  scheme  is  now  being  launched  on 
the  London  Money  Market  under  favorable  auspices, 
and  is  likely  soon  to  be  an  accomplished  fact,  in  spite 
of  red  tape  and  Bumbledom.  One  of  Goethe's  maxims 
runs  : — "In  art  and  science  no  less  than  in  action,  every- 
thing depends  on  the  object  being  clearly  apprehended, 
and  treated  conformably  to  the  law  of  its  nature."  It 
should  not  be  forgotten  that,  to  the  perseverance  of  Mr. 
Woolley  it  is  due  that  the  Nilgiri  Hill  Railway  scheme 
has  been  clearly  apprehended  in  the  proper  quarters,  and 
is  now  in  a  fair  way  to  conform  with  the  law  of  its  nature. 
MagiM  ett  Veritas  et  prevalebit,  says'  the  saw.  What  is 
perseverance  but  energetic  insistancy  on  truth.  What 
is  truth  worth  in  this  bustling  incredulous  nineteenth 
century  without  perseverance  to  back  it  ?  We  commend 
the  moral  of  Mr.  Woolley 's  worthily  successful  enterprize, 
to  promoters  of  railways  all  over  India.  Practical,  ear- 
nest endeavour  counts  for  more  now-a-days,  and  has  far 
more  practical  effect,  than  weeping,  and  lamentations 
and  abject  woebegonenesses. 

The  Dehra  Dun  Railway  is  a  third  hill  line,  or  quasi- 
hill  line,  now  getting  galvanized  into  new  life,  after  a 
long  trance.  For  nearly  a  decade  a  railway  intentioned 
to  revive  the  somewhat  faded  glories  ofMussoorie  has 
been  talked  about,  and  exploited  more  or  less.  If  house- 
holders and  owners  of  property  at  that  pretty  Himalayan 
retreat  ha<J  been  energetic,  and  willing  to  put  their  hands 
into  their  breeches  pockets,  it  might  have  been  an  accom- 
plished iact  long  ago  ;  before  the  line  to  Darjeeling  was 
thought  of.  It  would  have  been  worth  their  while  to 
be  energetic  Mussoorie  is  a  charming  place,  and  its 
beauties  and  ofjreTnens  have  always  been  recognized  by 
Anglo-Indians  meditating  short  leave  and  holding   coun- 


cil with  themselves  where  to  spend  it.  But  then  there 
is  the  getting  to  it.  An  awful,  formidably  deterrent 
"  but  "  in  these  days  of  easy  comfortable  travelling,  to 
other  holiday  resorts  ;  a  "  but  "  involving  fifty  miles, 
miles  of  jolting  and  shaking  over  a  rough  road,  in  a 
ramshackle  conveyance,  at  the  mercy  of  unbroken  tattoos 
and  demented  drivers — and  paying  for  the  discomforts 
at  the  rate  of  about  a  rupee  a  mile.  Time  was  when  the 
Anglo-Indian  on  leave  regarded  such  discomforts  as 
necessary  evils,  and  submitted  to  them  as  such,  letting 
off  steam  from  his  corrugated  bilious  system,  every  now 
and  then,  in  letters  to  the  Editor  of  the  Mafussilite  or  the 
Delhi  Gazette.  But  that  time  has  long  gone  by.  Odious 
comparisons  hinging  on  the  comfort  attainable  by  travel- 
ling in  other  directions  have  diverted  alike  grass-widows 
and  likely  spins.  Colonels  and  Civilians,  from  Mussoorie 
to  more  eligible,  simply  because  more  easily  accessible, 
health  and  holiday  resorts.  There  is  still  balm  in  Gilead, 
however,  hope  for  Mussoorie  in  the  future,  fair  prospects 
of  the  speedy  construction  of  a  railway  connecting  the 
Oudh  and  Rohilkund  line's  extension  to  Hurdwar  with 
Raj  pur,  at  the  foot  of  the  hills,  and  only  six  miles  instead 
of  fifty  from  the  desired  haven  of  rest  and  recreation. 

Government  has  been  prevailed  on  to  make  certain 
concessions  in  connection  with  the  Dehra  Dun  scheme, 
and  engages : — (1.)  To  repay  the  cost  of  preparing 
the  project  up  to  a  limit  of  Rs.  10,000,  in  the 
event  of  the  Association  failing  to  establish  a  company 
to  construct  the  railway.  (2.)  To  give  land  free  of  cost 
under  the  same  conditions  as  have  ruled  for  the  Bengal 
and  North-Western  Railway  Company.  (3.)  To  give  a 
postal  subsidy  for  the  carriage  of  mails,  the  amount  to 
be  determind  hereafter,  and  to  be  based  on  the  actual 
expense  incurred  in  doing  the  work.  (4.)  Government 
will  do  its  best  to  promote  a  fair  agreement  for  working 
the  line  between  the  Dehra  Dun  Railway  Company,  and 
the  Oudh  and  Rohilkund  Railway,  or  whatever  agency 
may  be  working  the  latter  line  when  the  Dehra  Dun 
Railway  is  completed.  (5.)  The  Government  of  the 
North- Western  Provinces  and  Oudh  will  endeavour  to 
provide  reasonable  facilities  for  procuring  such  timber 
and  other  forest  produce  as  may  be  required  for  and 
during  the  construction  of  the  railway.  This  seems  to 
us  as  liberal  an  allowance  in  the  way  of  concession  as  any 
Indian  Railway  scheme  has  a  right  to  expect  at  the 
hands  of  Government,  or  the  promoters  of  any  intrin- 
sically solvent  railway  scheme  would  care  to  ask  for.  For 
it  goes  without  saying  that  Government  does  not  give  its 
quid  altogether  without  a  quo. 

Mr.  Molesworth  estimates  that  the  Dehra  Dun  line  will 
cost  Rs.  84,000  per  mile,  to  make.  Messrs.  Campbell  and 
Hope,  its  thick  and  thin  supporters,  are  of  opinion  that 
it  can  be  constructed  for  much  less.  Its  net  revenue, 
when  constructed,  has  been  estimated  by  Major  Gracey  at 
a  sum  which  would  yield  over  7  per  cent,  on  capital  out- 
lay, even  accepting  Mr.  Molesworth's  estimate.  We  wish 
the  scheme  all  the  success  it  deserves.  Its  promoters  are 
said  to  be  sanguine  of  success,  and  are  going  to  send 
someone  to  London  to  work  financial  oracles  there,  as 
Mr.  Woolley  has  done  for  the  Nilgiri  Railway. 
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The  Delagoa  Bay  Railway. — The  first  section  of 
Delagoa  Bay  Railway  was  formally  opened  by  the  Govern- 
or-General of  Mozambique  on  15th  December,  amid  great 
rejoicings. 

Defensive  Precautions. — At  a  Council  meeting 
in  the  Straits  Settlements  last  month,  there  was  pass- 
ed a  long-needed  measure  to  prevent  spies  intruding 
into  the  local  defences. 

The  Locomotive  Supekintendentship,  E.  I.  R.— 
The  announcement  that  Mr.  Strachan  had  been  appoint- 
ed Chief  Locomotive  Superintendent  of  the  East  Indian 
Railway,  vice  Mr.  Campbell,  is  confirmed. 

The  Proposed  Graving-Dock. — The  question  of  the 
respective  advantages  of  Rangoon  and  Calcutta  as  a  site 
for  the  Graving-Dock  in  connection  with  our  Naval  de- 
fences will  probably  be  settled  during  Admiral  Richards' 
stay  in  Calcutta. 

"  Ourselves." — The  Indian  Mirror,  which  is  the  lead- 
ing exponent  of  native  public  opinion,  says : — We  have 
received  the  last  issue  of  the  Indian  Engineering.  It 
contains  several  interesting  articles,  and  continues  to  be 
conducted  with  marked  ability  and  discrimination. 

Imperial  Roads  in  Bengal. — A  proposal  is  under  consi- 
deration to  make  over  all  roads  in  the  Presidency  Divi- 
sion, Bengal,  to  Local  Boards,  and  it  is  contemplated  to 
eventually  entrust  the  up-keep  of  all  Imperial  lines  of 
communication  in  the  Province  to  the  same   agency. 

"  Indian  Engineering." — We  have  been  informed  in 
an  official  communication  from  the  Bengal  Secretariat 
that  the  Divisional  Commissioners  have  been  requested 
to  draw  the  attention  of  the  principal  Municipalities 
and  District  Boards  in  the  Province  to  our  articles  on 
Artesian  Borings  in  the  Sunderbuns. 

The  Bengal  P.  W.  D.  Railway  Under-Secretary- 
SHIP. — We  learn  on  good  authority  that  Mr.  Brereton, 
Assistant  Director,  X.-W.  Railway  System,  Karachi,  has 
been  offered  Mr.  Spring's  post.  Rumour  will  have  it  that 
the  latter  goes  back  to  executive  work — active  employ- 
ment on  one  of  the  N.-W.  Frontier  Railways. 

Sir  Theodore  Hope  at  Ahmedabad.— Sir  Theodore 
Hope  condemned  the  old  waterworks  at  Ahmedabad, 
and  approved  of  the  new  ones,  but  advised  the 
authorities  to  sound  the  well  further  by  competent 
Engineers.  He  desired  to  see  the  tramway  extended 
in  the  town,  and  drainage  constructed  outside  the  town. 

The  Sind  Metal  Mart  Iron  Works  and  Foundry. 
— We  have  been  asked  to  intimate  that  the  business 
heretofore  conducted  by  the  well-known  firm  of  Harrower 
and  Co.,  Kurrachee,  has  been  transferred  to  Messrs. 
Mackenzie  and  Co.,  of  the  same  town,  who  will  in 
future  carry  on  the  joint  business  under  the  style  of 
the  "  Sind  Metal  Mart  Iron  Works  and  Foundry." 

The  Sone  Irrigation  System.— At  this  juncture  the 
following  tribute  to  the  Sone  Canal  works  is  of  especial 
value : — "  The  whole  system  is  perhaps  as  near  perfection 
as  anything  can  ever  hope  to  be,  and  even  the  most 
casual  observer  cannot  fail  to  be  impressed  with  the 
admirable  manner  in  which  it  is  worked,  or  appreciate 
the  energy  and  skill  to  which  this  Engineering  triumph 
is  due." 


An  Item  from  Rangoon. — We  are  informed  that  on 
the  Burma  State  Railway,  the  cast-iron  buffer  sockets 
for  Jones'  patent  flexible  couplings,  as  designed  by  Mr. 
Thomas,  the  Loco.  Superintendent,  have  turned  out  a 
complete  failure,  as  those  on  the  mail  train  are  going  fast, 
and  will  have  to  he  condemned.  Nearly  a  thousand 
of  these  castings,  weighing  361bs.  each,  were  made  at  the 
Insein  Workshop.     What  a  waste  of  money ! 

The  Repair  of  the  Colombo  Waterworks. — The 
people  in  Ceylon  are  very  quiet  over  the  waterworks. 
It  is  suggested  that  some  one  ask  for  the  Commissioners' 
report  ?  It  is  advised  that  those  concerned  should  not 
allow  any  more  money  to  be  wasted  at  Maligakanda. 
£20,000  will  not  suffice  for  the  restoration.  Good  inde- 
pendent inspection — by  Hawkesley  ? — is  needed.  Bate- 
man  is  said  to  be  too  old  to  go  out  himself.  It  certainly 
is  time  that  some  such  move  was  made. 

Water-Rates  in  Mysore. — Rs.  4  per  acre  when  the 
irrigation  is  supplied  wholly  at  Government  expense  from 
a  Government  river  irrigation  channel.  Rs.  3  per  acre 
for  irrigation  from  a  private  branch  channel  allowed  to  be 
drawn  from  a  Government  river  irrigation  channel.  Rs. 
2-8  per  acre  for  irrigation  from  a  good  Government 
tank  or  other  irrigation  work  distributing  water  till  about 
March.  Rs.  1-8  per  acre  for  irrigation  from  other  inferior 
sources  of  Government  water-supply. 

Another  Steam  Tramway  Project. — The  Collector  of 
Kurnool  has  laid  before  the  Madras  Government  a  pro- 
posal of  the  District  Board  of  Kurnool  agreeing  to  a 
guarantee  of  4  per  cent,  on  the  necessary  capital  required 
for  the  construction  of  a  steam  tramway  from  Kurnool 
town  to  Dhone,  the  nearest  station  on  the  recently  opened 
section  of  the  Bellary-Kistna  State  Railway,  between 
Guntakul  and  Nandial.  The  tramway  will  be  laid  along 
and  on  the  existing  road,  and  is  estimated  to  cost  eight 
lakhs  of  rupees. 

The  S.  p.  R.  Extension — again. — The  Pioneer 
contradicts  the  statement  made  in  Bombay  that  the 
Chaman  Railway  line  is  likely  to  be  shortly  laid  to  Kan- 
dahar. The  statement  is  based  on  the  inquiries  for 
material,  &c.,  which  have  recently  been  made.  It  has 
all  along  been  intended  to  keep  in  Pishin  sufficient 
rails  and  sleepers  for  the  70  miles  from  Chaman 
to  Kandahar,  to  be  used  in  case  of  emergency ;  but  this 
arrangement  has  certainly  not  developed  into  a  scheme 
for  layiug  the  line  forthwith. 

Eastern  Bengal  State  Railway  Engineering 
Staff. — Mr.  Anderson  relieves  Mr.  Moore,  but  as  Mr, 
Nicholson  will  shortly  be  out  to  take  his  old  place, 
the  wisdom  of  the  present  change  might  well  be 
questioned.  It  would  appear — since  the  "  construction  " 
works  have  been  completed — that  the  "  maintenance" 
of  this  system  of  lines  affords  a  fine  field  for  the  "  un- 
employed "  staff  of  Government  Engineers.  It  is  in  view 
of  this  fact,  perhaps,  that  the  Secretary  of  State  refuses 
to  sanction  any  further  grant  of  "  special  leave  !  " 

Electric  Lighting  in  India. — We  learn  that  an 
employe  of  Messrs.  Siemens  Brothers  and  Co.,  Engi- 
neers, has  left  England  for  India,  in  the  P.  and  0. 
Steamer  Bencjal,  to  put  up  the  electrical  apparatus 
which  that  firm  is  supplying  for  the  lighting  of  the 
new  Viceregal  Lodge  at  Simla,  for  which  work  Mr. 
W.  H.  Massey  of  Twyford,  Berks,  Electrical  Engineer 
to  Her  Majesty,  is   Consulting  Engineer.     Nearly  1,000 
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glow  lamps  will  be  employed.  The  circumstance  is 
noteworthy,  inasmuch  as  i  his  is  the  first  Indian  palace 
80  lighted. 

BoxBAT  Boiler  Inspection  Act.— Mr.  R.  Niccol, 
Superintending  Engineer,  British  India  Steam  Navi- 
gmtion  Company,  and  Mr.  J.  Bigmorc,  Superintending 
Engineer,  P.  &  0.  Steam  Navigation  Company,  are 
gazetted  Senior  and  Junior  Members,  respectively,  of 
the  Board  of  Examiners  for  the  City  of  Bombay  for  con- 
ducting the  examinations  prescribed  under  the  provisions 
of  the  Bombity  Boiler  Inspection  Act.  Something  of  this 
sort  is  sadly  needed  in  Calcutta,  where,  strange  to  say, 
the  Inspectors  employed  under  the  Boilers'  Commis- 
sion are  not  qualified  men. 

The  Bahawalpur-Batinda  Line. — General  ^Eneas 
Perkins  and  Mr.  E.  E.  Oliver  start  on  their  tour  of  in- 
spection, which  will,  we  believe,  be  confined  to  the  route 
of  the  proposed  Railway  in  the  Patiala  State.  This 
long-talked  of  line  will,  we  think,  be  in  a  fair  way 
to  become  a  reality :  a  result  which  will  be  all  the  more 
welcome,  because  we  have  little  hope  just  now,  of  the 
larger,  more  direct  and,  though  much  more  costly,  infinite- 
ly more  important  proposal  of  a  line  from  Bahawalpur  to 
Delhi  being  seriously  contemplated.  Even  the  Military 
authorities,  we  understand,  are  not  as  yet  convinced  of 
the  strategic  advantages  of  that  scheme. 

A  Munificent  Jubilee  Gift. — A  Bombay  Govern- 
ment resolution  records  a  conspicuous  instance  of 
liberality  on  the  part  of  Sir  Dinshaw  Maneckjee  Petit, 
who  has  offered  to  convey  to  Government  his  property 
known  as  the  Hydraulic  Press  in  exchange  for  the  Elphin- 
stone  Arts  College  buildings  and  adjoining  land,  which 
he  will  then  convey  to  Government  for  purposes  of  the 
Victoria  Jubilee  Technical  Institute.  The  value  of  the 
property  is  estimated  at  three  lakhs  of  rupees.  Govern- 
ment have  intimated  its  acceptance  of  the  offer,  with 
gratification.  Sir  Dinshaw  has  also  offered  the  sum  of 
R«.  1,25,000  towards  the  foundation  of  the  lying-in-hos- 
pital in  Bombay. 

Palamow  Coal.— Messrs.  Hodges  and  Radford,  the 
well-known  contractors,  who  have  their  head-quarters  at 
Dehree  on  the  Sone,  own  and  work  the  coal  mines  at 
Palamow.  The  coal  is  brought  down  by  country  boats 
and  carts,  and  is  consumed  by  their  own  steamers,  and 
the  Canal  Department  and  workshops.  The  supply  is 
practically  unlimited,  but  the  demand  is  small,  and  there 
are  no  proper  means  of  carriage  available.  The  opening 
out  of  the  Benares,  Palamow,  and  Cuttack  Railway 
will,  however,  create  the  necessary  demand.  This  coal 
is  of  excellent  quality,  gives  great  heat,  and  bums  with 
little  or  no  smoke — qualities  which  render  it  eminently 
suitable  for  locomotive  and  smithy  purposes. 

The  Hooohly  and  its  Improvement. — The  blue- 
book  of  188.5  indicates  that  the  more  obvious  and 
heroic  efforts  of  Engineering  by  dredging  are  not 
practicable  in  the  Calcutta  river.  Mr.  Leonard,  from  per- 
sonal knowledge  was  quite  convinced  that  the  action  of 
the  most  powerful  dredge  would  be  inappreciable  on  any 
one  of  the  Hooghly  shoals.  The  excavation  made  one 
day  would  be  filled  up  before  the  next  day's  work  com- 
menced. Training  works,  spurs,  longitudinal  walls,  and 
the  narrowing  of  the  channel  have  all  been  considered. 
But  the  report,  by  the  Harbor  Engineer  for  India,  in 
the  blue-book  for  IHHo,  concludes  with  the  ominous 
words,    "  The  river  is  not  one  for  experiments." 


Items  from  Hong-Kong. — The  report  of  the  Hong- 
Konc»  and  Macao  Glass  Company  has  been  issued. 
The  managers  state  that  they  endeavoured  to  sublet 
the  works  but  without  success.  They  recommend 
that  the  property  be  sold  and  the  Company  wound  up. — 
The  annual  meeting  of  the  Hong-Kong  High-Level  Tram- 
way Company  has  been  held.  The  managers  state  it  was 
found  advantageous  to  dispense  with  the  safety  rope 
and  adopt  a  system  of  powerful  brakes  acting  on  a 
central  steel  rail.  The  opening  of  the  line  for  traffic, 
they  say,  depends  upon  the  completion  of  contracts  ter- 
minating at  the  end  of  the  year. — The  Victoria  Water  works, 
it  is  expected,  may  be  completed  about  the  middle 
of  next  year. 

Coal-Prospecting  in  Upper  Burma.— For  the  present, 
and  until  the  question  of  railway  construction  in  Upper 
Burma  is  somewhat  more  advanced,  the  Government  of 
India  would  prefer  not  to  alienate  its  rights  in  coal  depo- 
sits. Any  licenses  therefore  which  may  for  the  present 
be  given  will  be  granted  on  the  understanding  that  they 
confer  no  right  to  a  concession  hereafter,  and  that  if,  as 
may  or  may  not  be  the  case,  the  Government  of  India 
decides  to  grant  concessions,  they  will  not  be  allowed  to 
take  the  form  of  monopolies.  The  Governor-General  in 
Council  doubts  whether  any  of  the  applicants  will  care 
for  licenses  to  prospect  under  such  circumstances,  but  the 
Chief  Commissioner  is  authorized  to  grant  them  to  appli- 
cants approved  by  himself. 

Pudukota  P.  W.  D  Administration. — During  the  last 
nine  years  of  Mr.  A.  Sashiah  Sastriar's  administration  of  the 
Pudukota   State,  the  expenditure  on  D.  P.  W.   amounted 
to  Rs.  5,85,.596,  of  which  Rs.  1,.31,793  were   on  irrigation, 
Rs.  2,G1,698   on  roads,  and  Rs.  1,92,105  on  buildings.     In 
the  report  for    the    year    (1886-87)    ending    30th   June 
1887,  we  learn  that   the   Dewan-Regent    has    procured 
the   services     of   Mr.    Wilks,    m.i.c.e.,    as    a    Civil    En- 
gineer,   for  a    term    of  four  years,   to   be  renewed    for 
such  further  period  as  may  be  found  necessary.      The  out- 
lay on  work  executed  during  the  year   under   report  was 
as  follows : — 

On  Irrigation  works...  ...  Rs.        8,066 

On  Roads  ...  ...  „         20,357 

On  Buildings  ...  ...  „         19,151 

A  Polytechnic  Institute  for  Bengal. — We  learn 
that  the  Committee  that  has  been  sitting  to  decide  the 
future  of  Seebpore  Engineering  College,  have  decided  that 
it  would  serve  a  more  useful  purpose  if  it  were  modelled 
on  the  lines  of  the  Poena  College  of  Science.  It  is  sug- 
gested that  the  College  should  be  divided  into  different 
departments,  in  which  Agriculture,  Chemical  Industries, 
Mechanical  Arts,  Mining,  and  Engineering  would  be 
imparted.  Engineering  would,  as  in  Poona,  form  the 
back-bone  of  the  Institution.  We  think  a  class  for 
Architecture  embracing  "  Design"  very  desirable,  and  have 
no  doubt  that  its  value  will  be  recognized  in  the  scheme 
now  being  formulated.  We  are  afraid  that  Mr.  Spring's 
hopes  stand  but  little  chance  of  realization.  The  mea- 
sure likely  to  be  adopted  will  bo  more  general,  more  useful, 
and  more  practicable. 

Something  of  the  Sort  Wanted. — We  endorse  the 
views  of  the  Lahore  paper  anent  the  Patents  Bill, 
which  will  be  passed  into  law  before  the  close  of  the 
Calcutta  Session.  When  the  new  law  comes  into  force 
it  might  be  well  to  consider  the  advisability  of  establish- 
ing a  distinct  Patents  Office  which  would  have  at  its  head 
an  expert  who  would  be  able  to  deal  with  all  specifica- 
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tions  of  iaventions  coming  before  him.  We  believe  the 
Government  derives  a  not  unimportant  revenue  from  the 
sale  of  stamps  which  are  required  by  the  law  to  be  fixed 
to  all  applications  for  patents,  and  could  well  afford  the 
appointment  of  a  first-class  man  for  the  working  of  an 
Imperial  Patents  Office.  The  present  arrangement  under 
which  a  Secretariat  Department  administers  the  work 
does  not  give  unqualified  satisfaction ;  and  a  change, 
such  as  that  suggested,  would  be  a  move  in  the  right 
direction. 


Quarterly  Inspections  of  thk  Kidderpore  Dock 
Works. — We  are  in  receipt  of  the  Second  Report  from 
Messrs.  Wickes  and  Cloete,  to  the  Government  of  Bengal, 
Public  Works  Department,  including  a  tabular  statement 
and  index  plan,  submitted  by  the  Superintending  En- 
gineer of  the  Docks,  to  shew  the  work  done  during  the 
quarter  ending,  and  the  total  amount  executed  from  the 
commencement  up  to,  the  30th  September  1887.  It 
must  be  remembered  that  this  report  has  reference 
to  a  time  when  the  works  were  necessarily  retarded 
by  the  rainy  season  and  by  the  annual  Doorga  Poojah 
holidays.  The  projiress  was  consequently  much  less  than 
in  the  previous  quarter,  but  was  greater  than  the  Super- 
intending Engineer  in  charge  of  the  works  had  anticipated. 
The  condition  of  the  works  on  the  30th  of  September 
last  was  as  briefly  described  in  our  issue  of  the  31st 
December  1887. 

The  Government  Coal-Mines  in  the  Central  Pro- 
vinces.— We  were  not  a  little  surprised  to  find  from 
the  last  Gazette  that  Mr.  J.  A.  Maughan  has  been 
appointed  Manager  of  the  Umaria  and  Warora 
Collieries  and  Bilaspur-Etawa  State  Railway.  The 
questions  that  naturally  arise  are — What  has  be- 
come of  Mr.  C.  Z.  Running?  Are  the  claims  and 
qualifications  of  Mr.  Maughan — an  outsider — so  great 
as  to  warrant  his  being  brought  in  to  supersede  older 
officers  ?  Government  mining  in  the  Central  Provinces 
has  been  on  the  whole  unfortunate,  and  we  are  afraid  that 
with  the  procedure  now  adopted,  and  the  appointment 
of  Mr.  Maughan,  that  there  is  but  little  hope  of  all  the 
improvement  that  could  be  desired,  and  this  apprehen- 
sion is  not  diminished  by  the  fact  that  it  was  during 
Mr.  Maughan's  management  that  the  Nerbudda  Coal 
Mines  proved  a  practical  failure. 

The  Sind-Pishin  Railway  Extension  to  Chaman. 
— The  following  particulars  are  furnished  by  the 
Pioneer -.—The  line  at  present  runs  to  Killa  AbduUa, 
and  thence  it  mil  be  carried  parallel  with  the  bed  of 
the  Khojak  stream  up  the  hillside  until  the  zi^-zag  road 
is  reached.  From  about  this  point  a  tunnel  will  be 
driven  through  the  hill,  its  exit  towards  Chaman  being 
at  the  foot  of  the  zig-zag  on  that  side  near  the  well- 
known  nalla.  As  the  descent  here  is  very  steep  the 
line  will  have  to  be  carried  along  the  hillside  for  a  very 
considerable  distance  and  will  then  double  back,  so  as  to 
reach  Chaman  without  any  very  stiff  gradients.  The 
Engineers  are  sanguine  that  the  work  can  be  completed 
in  two  years,  but  the  time  to  be  consumed  will  larirely 
depend  upon  what  the  "  core  "  of  the  range  is  found  to 
be.  We  may,  in  any  case,  trust  Mr.  O'Callaghan  to  do 
all  that  is  possible  where  Engineering  skill  and  science 
are  concerned. 

Government  Servants  and  the  Public  Press.— 
Much  misapprehension  exists  on  the  subject  of  Govern- 
ment  employes  contributing  to  periodicals  and  journals, 


and  quite  recently  a  correspondent  to  a  contemporary  en- 
quired, through  the  colums  of  that  paper,  for  the  number 
and  date  of  the  Gazette  of  Indict  in  which  a  resolution 
was  said  to  have  appeared  as  having  been  passed  by  the 
Governor-General  in  Council,  to  the  effect  that  Govern- 
ment employes  "  are  not  prohibited  to  contribute  to  the 
press  except  on  certain  specified  subjects."  It  is  author- 
itatively stated  that  no  such  prohibition  exists.  The 
only  restriction  is  that  no  Government  official,  writing 
for  the  press,  should  be  permitted  to  make  use  of  any 
confidential  information  acquired  by  him  in  his  official 
capacity  for  the  purpose  of  his  writings.  A  Lieutenant- 
Governor  of  Bengal,  whose  authority  is  referred  to  above, 
even  went  so  far  as  to  say  that  he  "  rather  approved  of 
officials  writing  to  the  press,  though^  of  course,  much  de- 
pended on  what  they  wrote." 

Volunteer  Head-Quarters  Building,  Calcutta.— 
The  construction  of  these  Head-Quarters  has  already 
been  hanging  fire  for  a  considerable  time,  and  the 
Building  Committee  seem  to  be  in  a  corner.  Mr.  Garlick 
originally  prepared  designs,  first  for  a  permanent  and 
afterwards  for  a  temporary  structure,  the  iron  work 
for  which  was  ordered  through  A.  &  J.  Main  of  Glasgow 
(costing  about  Rs.  17,000).  Immediately  after,  however,  a 
new  idea  seemed  to  have  been  started  for  building 
permanent  Quarters,  and  the  permission  of  the  Com- 
mander-in-Chief had  to  be  sought — with  what  result 
is  not  yet  known.  In  the  meanwhile,  a  Mr.  Palmer  of  the 
E.  I.  R.,  has  stepped  in  and  submitted  a  design,  and  ap- 
parently Mr.  Garlick 's  has  therefore  been  shelved.  The 
question  of  the  course  which  should  be  pursued  in  the 
design  of  buildings  in  which  the  public  have  an  interest 
is  one  that  requires  to  be  settled,  for  there  is  something 
very  haphazard  and  not  very  encouraging  to  those  who 
gain  a  livelihood  by  it  in  the  way  in  which  things  are  now 
carried  out. 

Mining  in  Maisur. — In  an  official  order  just  passed 
the  Dewan  of  Maisur  observes  that  the  occupant  of 
Government  land  included  within  a  block  leased  for 
mining  purposes  has  a  right  to  the  full  enjoyment  of 
the  surface  of  the  land  and  its  produce.  Such  right 
can  only  be  determined  by  contract  between  the  mining 
lessee  and  the  occupant.  The  latter,  however,  has  no 
right  to  the  minerals,  but  he  has  the  right  to  prevent 
entry  upon  his  land  or  any  disturbance  of  its  surface. 
The  lessee  will  therefore  find  it  always  to  his  advantage 
to  enter  into  some  early  arrangement  with  the  occupant, 
but  the  Government  have  no  wish  to  insist  upon  such 
an  arrangement  being  made.  The  occupant,  on  the 
other  hand,  is  in  the  first  instance  liable  to  Government 
for  the  land  revenue.  If  he  fails  to  pay  it,  and  it  is 
not  paid  by  the  mining  lessee  also,  the  land  is  liable  to 
be  sold  for  arrears  of  revenue.  If  the  mining  lessee 
desires  it,  the  particular  land  in  default  will  be  proceeded 
against  and  put  up  to  sale  in  due  course.  But  the 
Dewan  cannot  instruct  the  local  authorities  to  bring  any 
pressure  to  bear  upon  the  defaulting  occupant. 

Madras  Irrigation  and  Navigation  Works. — The 
financial  results  for  which  Capital  and  Revenue  Accounts 
are  kept,  for  1886-87  shew  that  the  surplus  revenue 
derived  from  Major  (Productive)  Works  during  1886-87, 
after  paying  working  expenses  and  interest  charges,  was 
£121,348,  or  £10,796  more  than  that  of  the  previous 
year,  chiefly  owing  to  extension  of  irrigation  and  reduc- 
tion of  the  cost  of  maintenance  in  the  Godavari  delta. 
The   revenue  derived  from  the    Kistna  delta  and    the 
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"Sangam  anicut  project  increased  by  £3.520  and  f  l,9o2, 
respectively,  while  that  from  the  Kurnool  canal  decreased 
by  £1,971.  The  cost  of  maintaining  the  Cauvery  delta 
and  the  Kurnool  canal  was  reduced  by  £4,352  and 
£671  while  that  of  the  Kistna  delta  and  the  Sangam 
anicut  project  was  £3.276  and  £2,207  less  than  in  the 
previous  year,  respectively.  The  revenue  from  Minor 
Works  and  Navigation  was  £3,422  more  than  the  work- 
ing expenses,  against  a  deficit  of  £18.198  in  the  previous 
year,  during  which  large  sums  were  spent  in  restoring 
the  Red  Hills  tank  and  repairing  flood  damages  to  other 
works.  The  only  Protective  Work  sanctioned  is  the 
Rushikula  project,  which  is  still  under  construction. 

FiRKs  AXD  Their  Prevention  in  Buildings.— The 
end  of  the  world,  and  advent  of  that  glad  apocalyptic  time 
Dr.  Gumming  used  to  prophesy  must  surely  be  near. 
What  else  could  make  Bombay  modest  ?  It  is  written  in 
the  Local  Gazette  of  the  18th  ultimo,  apropos  of  the 
burning  of  the  Allahabad  Secretariat :— "  In  Bombay  we 
have  tire  engines  and  trained  firemen  ;  but  there  is  no 
pretence  of  having  the  means  of  coping  successfully  with 
the  great  conflagration.  Whenever  a  mill  takes  fire  it 
bums  from  roof  to  basement,  until  it  is  destroyed."  Mr. 
Lambert  orders  affairs  better  in  Calcutta.  But  he  can- 
not live  for  ever ;  and  how  long  is  science  going  to  be  in 
devisement  of  some  warrantably  cheap  and  efficient 
means  for  guarantee  against  combustibility  in  our  public 
buildings  ?  Exeter  and  other  late  lamentable  accidents 
in  England  and  on  the  Continent  notwithstanding  a  fire 
in  a  theatre  usually  does  more  damage  to  theatrical 
wardrobes  and  stage  properties  than  to  anything  else  ; 
is  a  mere  monetary  loss,  more  or  less  easily  remedied. 
But  lost  records  are  sometimes  disasters  as  irremediable 
as  the  destruction  of  the  Alexandrian  library  was  in  the 
days  when  the  world  was  young,  and  unscientific  for  the 
most  part.  It  behoves  a  century  that  vaunts  its  light 
and  lea<ling  to  devise  some  chemical  or  other  quickly 
available  insurance  against  fire. 

Thk  Improvements  at  Melbourne  Harbour. — An 
important  section  of  the  works  designed  by  Sir  John 
Coode  for  the  improvement  of  the  harbour  accommoda- 
tion at  Melbourne  has  just  been  completed.  The  bend 
in  the  river  below  that  city,  known  as  "  The  Fisherman's 
Bend, "  has  long  been  an  obstacle  to  free  navigation,  and 
the  straightening  cut  made  has  tended  greatly  to  facili- 
tate it.  Not  alone  does  it  remove  many  of  the  difficul- 
ties attending  tortuous  navigation,  but  it  furthermore 
absolutely  shortens  the  distance  to  be  traversed  by  ships 
fully  two  miles  between  the  sea  and  the  wharves  at  M  el- 
boume.  But  perhaps  the  main  advantage  gained,  is  to 
be  found  in  the  fact  that,  whereas  hitherto  it  had  not 
been  practicable  to  bring  vessels  of  any  size  up  to  the 
city,  the  new  channel,  coupled  with  the  improvement 
eflFected  to  the  leeward  of  it,  will  now  enable  vessels  of 
the  largest  size  to  reach  Melbourne  and  discharge  their 
cargoes  in  proximity  to  its  warehouses.  The  new  channel 
by  which  these  advantages  have  been  obtained  is  2,000 
yards  in  length,  its  low-water  width  being  260  feet ;  its 
present  depth  is  18  feet  at  low  water,  but  the  depth  which 
it  is  intended  to  form  ultimately,  when  the  docks  it  is  in 
contemplation  to  construct  at  Melbourne  are  built,  will  be 
26  feet.  The  citizens  have  decided  upon  an  early  com- 
mencement with  a  portion  of  the  general  recommendations 
made  for  dock  accommodation  by  Sir  John  Coode,  mfidified, 
however,  as  to  the  constructive   material   to  be  used  in 


accordance  with  suggestions  made  by  the  local   engineer- 
ing adviser. 

Our  X'mas  Puzzle. — The  Civil  and  Military  Gazette 
says : — In  an  article  on  the  Dufferin  Bridge  our  contem- 
porary the  Pioneer  remarked  that  Engineers  had  to 
carry  on  their  work,  often  under  great  difficulties  and 
even  danger,  without  hope  of  ribands  or  other  decorations. 
The  recent  List  of  Honoi-s  shews  that  this  is  not  quite 
the  case,  and  has  caused  us  to  reflect  on  the  system  on 
which  such  rewards  arc  distributed.  We  confess  that  the 
puzzle  is  beyond  us,  and,  following  the  usual  Christmas 
custom,  we  present  it  for  solution  to  our  readers  as  some- 
thing on  which  to  exercise  their  ingenuity  during  the 
winter  evenings.  It  would  appear  to  us  that  "  the 
punishment  does  not  always  fit  the  crime  ; "  but  perhaps 
some  of  our  readers  will  be  able  to  furnish  a  clue  to  the 
difficulty : — 

For  building  a  large  bridge. 

For  superintending  irrigation. 

For  managing  a  large  railway. 

For  inaugurating  the  whole    State  railway    yC  I.  E. 
system   of  India,  including  every   detail  of 
construction,  and  advising  the    Government 
of  India  on  most  Engineering  questions. 

For  constructing   a  temporary   line  up  a  ^ 
river  bed  liable  to  be  washed  away  two  or    >C.  S.  I. 
three  times  a  year.  J 

For  constructing  a  large  bridge  and  manag-K^  f"  T  F 
ing  for  many  years  a  large  railwa}'.  j    •    •   .    . 

For  advising  the  India  Office  on  Engineer-  "^ 
ing  matters.  | 

For  lavish  expenditure   on  construction  of   ^K.  C.S.I, 
a   railway,   including  many  Engineering  ab- 
surdities and  leaving  it  unfinished. 

A  Good  Example. — It  has  been  suggested  by  an 
English  contemporary  that  the  next  Arctic  Expedition 
will  very  likely  be  conducted  by  rail,  instead  of  aboard 
ship.  Russian  Engineers,  we  are  told,  are  fast  pushing  on  a 
railway  line  at  the  head  of  the  gulf  of  Bothnia,  with  the 
North  Pole,  or  somewhere  there  or  thereabouts  for  termi- 
nus. When  last  heard  of  in  clubs  and  haunts  of  London 
civilization  this  line  had  been  completed  to  within  four 
miles  of  the  famous  Gallivora  mountains.  The  first 
train  that  ran  on  this  most  northern  railway  in  the  world 
passed  the  Arctic  Circle  some  two  months  ago.  Holkar 
and  other  Indian  princes,  with  conservative  John  Bull 
prejudices  to  back  them,  have  inaugurated  a  fashion  of 
sneering  at  and  contemning  Russia,  and  anything  and. 
everything  emanating  from  the  Czar's  Chancellerie.  It 
is  an  unwise,  un-nincteenth-ccntury-like  prejudice ;. 
short-sighted  and  suicidally  tending.  From  an  engineer- 
ing point  of  view  at  any  rate  it  is  worth  while  consider- 
ing whether  Russia's  railway  propaganda  is  not  worthy 
and  desirable  of  imitation  by  England.  Peter  the  Great 
dreamt  of  a  world  of  conquest  accjuired  by  force  of  arms. 
The  traditions  of  conquest  live  still  with  his  descendants; 
but  19th  century  facts  have  transmuted  them  from  mere 
blood-thirstiness  and  greed  of  territory  into  a  metho- 
dized trade  system.  Now-a-days,  Russian  diplomatists 
understand  thoroughly,  and  are  quick  to  take  advantage 
of  the  engineering  opportunities  that  serve  them  better 
than  warfare.  They  carry  on  their  propagandas  through 
trade  agencies  and  thereby  advantage  themselves  and 
their  interests  in  a  fashion  our  "  nation  of  shopkeepers  " 
fails  to  apprehend.  Fas  est  et  ah  hosti  doceri.  Great 
and  wonderful  although  it  is,  our  latter  day,  19th  century 
cannot  afford  to  forget  either  the  wisdom  of  the  ancients, 
or  the  teachings  of  the  present  time. 
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LiEUTEXAXT  Hemming,  r  e.,  lias  arrived  at  Karachi  from  Simla 
in  order  to  inspect  the  harbored efeiices. 

Sir  a.  Leppoc  Cappell,  Director  General  of  Telegraphs  in 
India,  goes  home  on  leave  early  in  March. 

The  Calcutta  International  Photographic  Exhibition  was  opened 
in  the  Indian  Museum  on  the  18lh  instant. 

Mr.  Medlicott,  the  recent  head  of  the  Geological  Survey,  will 
probably  be  granted  a  special  pension  of  Rs.  6,000  a  year. 

M.  Stad  Ali  Bilgr.\mi,  Inspector-General  of  Mines,  Hyderabad, 
will  shortly  proceed  on  tour  to  the  diamond  prospecting  fields. 

The  office  of  Mr.  Peter  Scott,  Superintending  Engineer,  South- 
ern Mahratta  Railway,  Mysore  Extension,  has  been  duly  opened 
at  Arsikere. 

A  FIND  of  good  coal  is  reported  from  the  south  of  Kashmir. 
An  officer  of  the  Geological  Survey  will  be  deputed  to  report  on 
the  discovery. 

Captjiik  M.  C  B.\rtos,  R.E.,  has  been  appointed  Superinten- 
dent of  Instruction  at  Roorkee,  and  Captain  P.  T.  Buston,  R.E., 
Company  Commander. 

In  accordance  with  the  wishes  of  the  Government  of  India, 
returns  will  be  compiled  from  the  Punjab,  of  districts  in  which 
"reh"  and  "  usar  "  occur. 

The  services  of  Mr.  Field  and  Mr.  O'Brien  have  been,  with 
the  sanction  of  Government,  transferred  to  the  Irrigation  Depart- 
ment of  the  Patiala  State. 

The  station  of  Sarabhu,  on  the  North-Western  Railway,  was 
completely  destroyed  by  fire  on  the  5th  instant.  The  records,  sta- 
tionery, Ike,  were  also  destroyed. 

A  cosference  of  military  officers  is  now  sitting  in  the  Garrison 
Engineer's  office.  Fort  William,  to  consider  the  desirability  of  the 
re-distribution  of  public  quarters  inside  the  Fort. 

The  p.  and  O.  Company  have  leased  the  Hydraulic  Lift  at  Hog 
Island,  Bombay  Harbor,  from  Government,  for  five  years,  the 
recent  experimental  operations   having  been  successful. 

luK  ionr-masted  sh\p  Walter  IT.  TfiY^oJi,  which  arrived  at  Cal- 
cutta some  time  ago,  brought  one  of  the  larijest  petroleum  cargoes 
ever  shipped  from  New  York.     Over  203,600  cases  were   landed. 

Every  probability  is  now  said  to  exist  of  the  Suni  bridge  over 
the   Sutlej  being  soon   an  accomplished  fact.     The  Simla  Argus   is 

•  informed,  on  excellent  authority,  that  the  construction  alao  of  the 
cart-road  to  Budji  will  be  early  taken  in  hand. 

Latest  advices  shew  that  the  Indian  Midland  Railway  will  be 
opened  as  far  as  Jhansi  on  the  1st  February,  from  which  date,  we 
understand,  the  Great  Indian  Peninsula  Railway  will  hand  over 
the  working  of  the  Bhopal  State  line  to  the  Indian   Midland. 

It  is  rumored  that  the  Railway  Company  contemplate  the 
grant  of  a  bonus  to  the  principal  eraployds  on  the  Dufferin  Bridge. 
Such  an  act  would  be  an  acceptable  boon  to  the  many  who  are 
still  unemployed,  as  well  as  a  graceful  recognition  of  the  ardu- 
ous labours  of  the  subordinate  staff. 

It  is  understood  that,  owing  to  the  further  deputation  of  Dr. 
Schlich  as  Professor  of  Forestry  at  Cooper's  Hill  College  for  a  term 
of  two  years  and  two  months  from  November  last,  Mr.  Ribben- 
trop,  who  has  been  and  is  acting  as  Inspector-General  of  Forests  is 
to  be  appointed  32cb.  pro  tern,  to  the  post. 

Owing  to  the  present  accommodation  at  the  Perambore  Work- 
shops, Midland  Railway,  being  found  insufficient  to  shelter  the 
larce  addition  to  the  rolling-stock  of  the  Madras  Railway  that  is 
about  to  be  constructed,  a  sum  of  Rs.  £0,000  has  been  allotted  for 
the  immediate  erection  of  sheds  for  the  rolling-stock  while  under 
completion. 

The  section  of  the  Calcutta  Municipal  Act  which  exempted 
machinery  from  rating,  was  omitted  from  the  Bill  now  before  the 
Legislative  Council  of  Bengal.  This  was  not  approved  by  the 
industrial  community,  and  the  section  has  been  re-inserted  in  the 
Bill,  a  course  that  will  be  satisfactory  as  being  in  accordance  with 
a  correct  principle. 

The  Board  of  Directors  of  the  South  Indian  Railway  have  in- 
structed their  Agent  in  India  to  have  at  once  prepared  the  ne- 
cessary land  plans,  estimates,  &c.,  for  the  proposed  line  of  railway 
from  Villupuram  to  Baikal  in  view  to  the  construction  of  the  same 
being  proceeded  with  as  rapidly  as  possible  after  receipt  of  Govern- 
ment sanction  thereto. 

Colonel  Thomason,  Superintending  Engineer,  Indore,  goes 
on  three  months'  privilege  leave  preliminary  to  his  retirement 
from  the  service  in  May  next.  He  would  have  been  succeeded 
by  Colonel  Gibbs,  Executive  Engineer,  Mhow  Diviiion,  had 
not  the  latter  sent  in  his  name  for  furlough.  It  is  not  yet 
known  who  will  get  the  post. 

It  was  originally  proposed  that  the  section  of  the  line  between 
Kazipett  and  Dprnakul  and  the  mineral  branch  should  be  handed 
over  to  Mr.  C.  B.  Drtnlop,  District  Engineer  of  the  open  line,  but 
M  no  eanotion  has  been  obtained  yet  for  the  constrnction  of  the 


line  between  Kazipett  and  Chanda,  Mr.  H.  B.  Molesworth  has 
been  allowed  to  retain  charge  of  the  line  till  such  time  as  the 
Board   of  Directors  accord  their  sanction  for  further  operations. 

It  is  rumored  that  the  head  offices  of  the  Southern  Mahratta 
Railway  will  be  established  in  Poona,  instead  of  as  intended  in 
Dharwar.  It  is  believed  negotiations  are  in  progress  between 
the  Company's  officials  and  Government  for  the  purchase  of  the 
condemned  barracks  at  Ghorpnrie.  If  these  negotiations  terminate 
successfully,  the  Railway  Company  intend  to  entirely  renovate 
the  barracks,  and  convert  them  into  suitable  quarters  and  office* 
for  its  staff. 

A  SUM  of  H  lakhs  of  rupees  has  been  sanctioned  and  orders 
issued  for  the  commencement  of  preliminary  operations  in  connec- 
tion with  the  Peryaur  project.  The  project  which  is  a  gigantic 
irrigation  one,  is  the  conception  of  Colonel  Pennycuick,  r.e.,  and 
that  officer  shortly  proceeds  to  England  to  select  and  dispatch  the 
necessary  plant  and  machinery  required  for  the  work  connected 
therewith,  and  is  to  return  to  Madras  by  the  end  of  the 
official  year,  so  that  the  work  may  be  put  in  hand  at  the  begin- 
ning of  the  next  official  year. 


Jctters  to  the  Cbitar. 


[The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  exprested  by  correspondents^ 

INDIAN  COAL  FOR  OCEAN  STEAMERS. 

Sir, — In  continuation  of  ray  previous  remarks,  I  now  beg  to  point 
out  that  the  end  to  which  the  development  and  extension  of  the 
Indian  coal  trade  will  lead  may  be  gathered  from  the  history  of 
the  material  and  monetary  progress  of  England  and  other  Euro* 
pean  countries. 

The  geographical  position  of  India  presents  immense  advantages 
to  the  extensive  steam  navigation  between  the  Cape  of  Good  Hope 
and  Japan, — the  Dutch  Archipelago  not  excepted, — by  reason  of  the 
cheaper  transport  from  the  Indian  mines,  as  compared  with  the  ex- 
port from  England  and  Australia.  Statistics  shew  that  the  export 
in  1885  to  the  above  named  ports  amounted  to  2,000,000  tons  whilst 
during  1886  about  230,000  tons  came  from  Newcastle,  N.  S.  W., 
and  Sydney.  Thus  it  will  be  clear  that  the  coal  from  India  will 
find  markets  requiring  about  %\  million  tons, — a  prospect  which 
should  encourage  the  working  of  the  existing  mines  on  a  larger, 
and  therefore  necessarily  cheaper,  scale,  and  induce  adventurers  to 
devise  a  plan  which  when  carried  out  will  realise  results  commen- 
surate with  expectations. 

Furthermore,  the  Bengal  and  Assam  coals  should  especially  find 
markets  at  Bombay,  Ceylon  and  Burma  and  other  ports  where  they 
could  successfully  compete  with,  and  even  oust,  the  English  and 
Australian  coals.  The  chief  question  to  be  considered  is  not  the 
coal,  but  the  freight  ;  and  for  this  reason  the  position  of  Calcutta 
is  a  matter  of  the  greatest  importance.  The  freight  from 
England  and  Australia  to  the  above  mentioned  port  often 
fluctuates  considerably  according  to  circumstances.  The  vessels 
with  coal  cargo  from  either  England  or  Australia  take 
from  three  to  four  months  to  reach  the  ports  of  discharge. 
I  would  suggest  that  tonnage  for  Indian  coal  exports  be  provided 
by  steam  colliers  of  sizes  most  economical,  such  as  those  plying 
between  the  Tyne  and  London,  Cardiff  and  the  North  of  France, 
whioh  return  to  the  loading  port  without  dflay  in  water  ballast. 
The  freight  from  the  Tyne  to  London,  200  miles,  occupying  30 
hours,  amounts  to  4«.  6(?.,  consequently  the  freight  from  Calcutta 
to  the  various  ports — distance  from  500  to  700  miles — will 
hardly  exceed  6  to  ■/  shillings  per  ton,  the  loading  and  un- 
loading charges  being  constant  factors.  In  this  manner 
Bengal  coal  could  be  placed  at  the  various  ports,  distance  600 
to  1,400  miles,  at  a  freightage  cost  of  6  to  14  shillings  per 
ton.  A  well  organised  fleet  of  steam  colliers,  reduced  rate  of 
rail  freight,  and  a  concession  from  owners  of  such  collieries  in 
tonnage  freight  for  ports  giving  return  cargo,  should  crystalise  into 
existence  what  has  hitherto  appeared  to  be  imaginary  and  im- 
possible. 

An  Indian  CoLLiEn. 


BHAGALPUR  WATERWORKS. 

Sir, — Referring  to  your  articles  on  the  above  subject,  I  beg  tO' 
point  out — \st. — There  are  two  waterworks  at  Bhagalpur  ;  one 
for  the  Central -Jail,  having  its  pipes,  engine  and  tanks  separate 
from  the  Municipal  waterworks,  a  report  on  which  has  been  com- 
menced to  be  published  in  your  Journal. 

2nrf. — The  latter  waterworks,  the  more  important  one,  have 
brought  water  up  to  the  Commissioner's  house,  and  there  it  has  at 
present  made  a  dead  halt  for  want  of  funds  to  go  on,  for  which 
reason  also  the  rate-payers  are  being  threatened  with  a  water-rate, 
though  they  are  very  far  from  the  prospect  of  getting  any  water 
for  some  time  to  come. 

%rd. — Meanwhile  the  Executive  Engineer  is  busy  in  rendering  ex- 
planation for  having  exceeded  the  estimate  even  before  the  work» 
are  completed. 

4«A.— With  the  originator  of  the  waterworks,  as  Chairman  of  the 
Municipality,  the  tax-payer*  may  be  pretty  sure  of  being  saddled 
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with  a  he«Ty  bardeii  for  completing  the  waterworks,  which  aa  yet 
baa  conferred  upon  the  town  no  commensurate  henetit  ;  and  as 
there  had  already  been  in  exU'.eiice  the  Central  Jail  waterworks 
the  idea  wa»  more  a  borrowed  one  than  an  original  conception. 

6lA. — Going  into  profeeaional  questions,  one  may  be  struck 
with  th«  great  height  to  which  the  water  has  to  be  raised. 
The  difference  of  level  between  the  low  water  and  bottom 
of  aervice  rwervoir  ii  (173-80)  93  feet.  The  report  gives  no 
caUuUtiou  of  horse-power  nece««ary  to  raise  water  enough 
to  thia  height  for  a  jwpuUtion  of  66,000  souls  from  whom 
a  waur-rate  will  be  soon  demanded.  Mr.  A.  Ewbank  would  do 
A  eervice  to  the  people  of  Bliagalpur  by  going  into  the  necessary 
calculation  for  this  purpose.  Great  apprehensions  are  entertained 
aato  the  poaaibility  of  the  engines  fulfilling  the  expectations.  The 
vaterworka  were  commenced  as  a  charitable  work.  Should  it 
prove  to  be  an  engine  of  uxation  instead  of  an  engine  of  good 
water-aupply  chariubly  given,  what  a  sad  commentary  it  would 
be  on   human   intentions   and  Government   action  ! 

Mr.  Editor,  it  is  one  thing  to  confer  a  real  blessing  on  the  peo- 
ple and  another  thing  to  make  a  show  of  it.  The  residents  of 
Bhagalpur  living  near  the  river  at  present  cet  clear  water  from 
the  main  stream  at  one  pice  a  ghyli.  During  the  flood  season 
they  have  simply  to  filter  the  water.  Like  the  husband  of  two 
wire*  the  head  of  our  Goverraent  has  not  the  power  to  make  any 
two  jealous  departments  work  together  harmoniously.  Had  he 
•ach  power  he  could  have  contrived  to  expand  the  Central  Jail 
waterworks  into  a  scheme  for  supplying  the  European  houses 
which  lie  on  the  elevated  portion  of  the  town,  and  the  rest  of  the 
town  could  have  been  supplied  from  the  Chanuu,  a  hill  stream 
doee  by,  from  which  water  could  be  got  at  a  cheap  cost. 

January  13,  1888.  Observer. 


A  HARDER  CASE. 

giB, I  have  perused  Mr.  Salt's  letter  in  your  issue  of  the  3l9t 

December  1887,  and  I  most  heartily  aympathi.se  with  him  in  his 
grievaocea  in  connection  with  the  cruel  treatment  meted  out  to 
him  by  the  Chief  Engineer  of  the  Southern  Maharalta  Railway. 
Thia  ia,  however,  not  the  first  instance  of  the  Chief  Engineer's 
unjust  and  tyrannical  treatment  of  his  subordinates.  In  Octo- 
ber laat  1  was  made  aware  of  a  harder  case  than  Mr.  Salt's,  and 
now  that  Mr.  Salt  has  been  the  first  to  come  forward  with  a  pub- 
lic expoeition  of  his  case,  I  don't  see  the  reason  why  this  one 
should  not  also  be  ventilated  through  the  columns  of  your  esteem- 
ed Journal.  I  say  harder  advisedly,  because  there  was  less  excuse 
for  dismissal,  and  that  it  affected  a  most  trusted  and  deserving 
member  of  the  Engineering  Staff,  one  who  for  16  months  worked 
moet  indefatig«bly  for  the  interests  of  the  Company  and  whose 
booeaty,  integrity  and  steadiness  were  more  than  once  eulogized 
by  hia anperiors.  This  gentleman  was  transferred  from  the  South 
Deccan  Line  to  the  Mysore  Extension  ;  he  was  posted  to  a  wilder- 
ness where  be  could  get  neither  food  nor  water  ;  he  w^^  obliged  to 
send  seven  miles  once  a  week  for  common  articles  of  food,  and  two 
miles  daily  for  drinking  water  ;  he  could  get  no  domestics  to  serve 
him  in  such  a  place  and  he  was  150  miles  from  medical  aid.  After 
being  three  months  in  this  hole  he  fell  ill  with  fever,and  had  neural- 
gic headache.  He  applied  for  a  transfer  to  any  other  place,  irrespec- 
tive of  distance,  giving  his  full  reasons  for  the  request  made  ; 
and  at  the  same  time  offered  his  willingness  to  defray  his  own 
expenses,  as  well  aa  the  expenses  of  the  party  who  may  be  sent  to 
relieve  him.  I  leave  you  to  imagine  then  this  gentleman's 
sarpriae  and  disgust  when  he  received  a  reply  to  his  application — 
through  the  Superintending  Engineer — to  the  following  effect  : — 

*'  Give   Mr. a  month's  notice   that   his  services  are  no 

longer  required. ■" 

On  receipt  of  thia  stricture  Mr. wrote  to  his  late  South 

Deocan  Executive  Engineer,  who  knows  him  well,  setting 
forth  his  grievances  and  asked  him  to  intercede  in  his  behalf, 
especially  as  he  had  a  large  family  of  eight  children  solely 
dMMDdent  on  him,  and  that  he  had  committed  no  departmental 
onnee  to  have  merited  the  iniquitous  decision  of  dismissal.  Mr. 
Seott  replied  in  the  following  words  : — 

"  I  am  exceedingly  sorry  for  what  has  happened  in  your  case,  and 
more  sorry  still  thnt  I  cannot  avert  the  trouble.  I  heard  of  it  in 
Dharwar  before  I  left  there,  and  knowing  you  as  I  do,  I  took  the 
opportunity  to  speak  to  Colonel  Lindsay  in  your  behalf,  but  I 
regret  to  say  he  would  not  withdraw  the  order,  although  I  said  I 
would  vouch  for  you  that  you  would  not  give  any  trouble  after  I 
took  over  the  Division. 

"As  you  say,  it  is  very  hard  on  you,  for  when  you  worked  under 
ne  yon  were  always  most  attentive  and  never  spared  yourself 
when  there  was  work  to  be  done.  I  should  have  been  only  too 
glad  to  have  an  Inspector  I  could  trust  on  ray  Division,  but 
oofortonately  Mr  Buyers  took  exception  to  your  request  for  a 
transfer  and  reported  the  matter  to  the  Chief,  wh.>  issued  the  order 
that    your    services   might  be    dispensed   with."     *     *    *    *     # 

Now  Sir,  is  it  at  all  enconracfing  to  men  of  any  respectability  to 
accept  employment  on  the  Smtliern  Maliaratta  Railway— em- 
ployment that  i«  only  transitory  ?  .Sarely  it  would  be  far  better 
lor  those  who  have  a  sure  half-loif  elsewhere  to  take  warning  and 
not  relinquish  it  for  an  uucertaia  whole  one  on  the  S,  M.  R. 

A. 


Jitemrn  giotias. 


The  Asylum  Press  Almanacs.  Madras. 

The  "  Annuals  "  for  1888  issued  by  the  Lawrence  Asylum  Press, 
Madras,  maintain  the  reputation  of  those  of  previous  years,  not 
only  as  regards  mechanical  excellence,  but  in  respect  to  affording 
useful  information  in  a  convenient  form.  The  Pocket  Ahnanac  is  in 
advance  of  anything  of  the  kind  as  yet  issued  in  India.  It  is  well 
suited  for  au  Engineer's  Diary.  The  larger  Almanac  is,  as  its  title 
implies,  a  "  compendium  of  intelligence  "  on  the  same  plan  aa  its 
predecessors,  but  with  some  noticeable  new  features,  which  cannot 
fail  to  render  it  more  valuable  as  a  work  of  reference. 
Each  of  these  publications  contains  a  Map  which  works  with  a 
List  of  Residents  or  Places  so  as  to  enable  the  position  of  the  , 
latter  to  be  ascertained  at  a  glance.  The-  names  on  the  Civil 
Service  List  have  the  "  Literary  Work,  "  if  any,  of  the  Members 
subjoined  to  their  "  Services.  "  The  Public  Works  Distribution 
Return  is  corrected  up  to  date.  We  should  like  to  see  the  Local 
Fund  Public  Works  Establishments  given  in  future  issues. 


Proceedisgs  or  the  Asiatic  Society  of  Bengal. 
No.  1.  for  November,  1887,  contains  an  Abstract  of  a  Memoir 
on  Plane  Analytic  Geometry,  By  Asutosh  Mukhopadhyay  M.  A., 
F.  R.  A.  S.,  F.  R.  S.  E.  The  object  of  the  author  has  been  to 
bring  together  a  number  of  theorems  and  methods  in  Plane 
Analytic  Geometry  which  have  accumulated  in  his  hands  during  his 
study  of  that  subject  ;  some  of  the  easier  of  these  propositions  have 
already  been  given  in  the  author's  Lectures  on  Analytic  Geometry 
now  in  course  of  delivery  at  the  Indian  Association  for  the  Cul- 
tivation of  Science  ;  a  few  have  been  published  elsewhere  without 
demonstration  ;  most  of  the  theorems,  however,  are  here  given  for 
the  first  time.  The  paper  now  printed  contains  the  first  thirty-two 
sections  of  the  memoir,  which,  when  completed,  will,  in  addition  to 
the  sections  now  printed,  contain  theorems  on  Elliptic  Coordinates, 
Elliptic  Inversion,  and  other  analogous  subjects.  The  paper,  so  fat 
as  it  is  at  present  ready  for  publication,  will  be  published  in  full 
in  Part  II.  of  the  Journal  for  1887. 


Eecokds  of  the  Geolooicai.  Survey  of  India. 

Part  IV.,  for  November  1887,  of  these  Memoirs  is  rather  late 
to  hand,  but  the  contents  of  the  number  more  than  atone  for  the 
delay. 

Mr.  E.  D.  Oldham  discusses  some  points  in  Himalayan  Geology 
without  adding  anything  to  our  positive  knowledge  of  the  subject. 

Mr.  Middlemiss  describes  some  Crystalline  and  Metamorphic 
Rocks  of  the  Lower  Himalaya  both  as  regards  their  relation  and 
composition,  and  clenches  the  argument  for  the  great  age  of  gneis- 
sore  granite. 

Mr.  Bose's  Note  on  the  Iron  Industry  of  West  Raipur  is  a  valu- 
able contribution  to  the  Economic  Geology  of  that  region.  He 
says:— 

The  richest  and  most  extensive  ores  of  the  district  are  to  be 
found  in  the  Daundi-Lohara  zamindari.  Furnaces  exist  at  Killakora, 
Ungara,  Hirkapar,  &c.  The  hill  of  Dalli,  for  about  7  miles  of  its 
length,  is  full  of  good  h;ematite,  which  is  developed  in  hard,  red, 
rather  thin  bedded  ferruginous  Chilpi  sandstone.  The  villages  of 
Dalli  and  Kondekassa  once  possessed  a  very  large  number  of 
furnaces,  but  they  have  been  given  up,  owing,  to  the  Zamindar 
of  Lohara  having  raised  the  duty  levied  on  iron  furnaces. 

Four  specimens  of  the  ores  were  analysed  by  Mr.  E.  J.  Jones,  of 
the  Geological  Survey,  with  the  following  result  : — 

Percentage  of  iron. 


1.  Dalli 

2.  Do. 

3.  Chutrala 

4.  Worarband 


72-92 
...  67-41 
...  63-82 
...  53-24 


The  first  variety  of  the  Dalli  ore  appears  to  be  the  best  that  has 
as  yet  been  found  in  this  country,  as  will  be  seen  from  the  follow- 
ing comparison  ; — 

Dalli.        Lohara  hill        Agaria.        San!  jw.         Dcchaun 
(Raipur.)    (Chanda.)       (Jalialpur.)  (Rajpu:ana.)  (Kumaon.) 
Per;enuige  of  iron  72*92  69*205  CS-28  66*Oj  SS-rs 
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All  the  places  mentioned  above,  except  Mat;arknnd  and  Worar- 
band,  are  situated  in  fairly  wooded  foiests  ;  and  those  near  Dalli. 
especially  to  the  west  and  south-west  of  it,  are  exceptionally  good, 
80  much  so  that  a  charcoal  furtftce  on  a  large  scale  could  possibly 
be  maintained  here  to  advantage.  The  fuel  used  for  reduction  of 
ore  in  the  furnace  is  obtained  from  Dhaora,  ScdaiAnA.  similar  trees 
of  comparativly  little  economic  importance,  teak  and  other  timber- 
yielding  trees  being  not  allowed  to  be  cut  down  for  the  purpose. 
For  refining,  bamboo  charcoal  is  employed. 

Of  all  the  places  tabulated  above,  Dalli  is  most  advantageously 
situated  as  regards  supply  of  water,  several  springs  in  the  neigh- 
bourhood yielding  it  in  a  very  pure  form.  Mr.  E.  J.  Jones  of  the 
Geological  Survey,  who  analysed  a  sample  of  the  spring  water,  de- 
tected the  merest  traces  only  of  lime  and  chloride  in  it. 

Flux  is  never  used  in  the  furnaces.  The  Raipur  (Lower 
Vindhyan  ?)  limestone  is  usually  not  far  off  from  the  iron- 
ore  localities.  As  regards  Dalli,  the  nearest  outcrop  of  it  is  at  a 
distance  of  20  miles.  One  specimen  of  the  stone,  analysed  by  Mr. 
Hiralal,  of  the  Geological  Survey,  gave  the  following  result  : — 

...  83-50 
...     200 


Carbonate  of  lima  .^ 

„  „     magnesia 


Oxide  of  iron  and  alumina 
Iiisolubles 


.     0-90 
.  1360 

10000 


The  furnaces  are  of  a  primitive  character,  not  unlike  those  de- 
-scribed  at  page  380  of  the  "  Manual  of  the  Geology  of  India,"  part 
III.  The  ore  selected  is  almost  invariably  the  softest,  though  not  al- 
ways the  best,  available.  The  metal  turned  out  by  the  furnace  is  re- 
fined in  an  open  hearth,  and  is  made  into  bars  called  chuh,  which  are 
sold  to  blacksmiths  at  an  average  rate  of  five  annas  per  cAmZ.  The 
outturn  per  day  from  each  furnace,  supposing  eight  persons  to  be 
•employed  for  preparing  and  bringing  fuel  and  ore,  and  for  working 
at  the  bellows,  would  be  four  chuls,  selling  at  one  rupee  four 
annas.  Fixing  the  wages  of  work-people  at  two  annas  per  head, 
this  leaves  a  margin  of  four  annas  for  the  proprietor.  The  duty 
on  the  furnace  has  to  be  paid  from  this  sum,  and  it  may  be  as 
low  as  one  rupee,  and  as  high  as  seven  rupees  per  annum.  This, 
however,  is  inclusive  of  all  dues  on  account  of  trees  cut  down  for 
charcoal.  As  the  only  expensive  portion  of  the  apparatus  em- 
ployed is  the  bellows,  which  costs  from  three  to  four  rupees,  and 
as  the  proprietor's  supply  of  laborers  is  usually  drawn  from  his 
own  family,  he  being  one  of  them,  iron-smelting  is  considered  a 
fairly  profitable  industry  where  fuel  is  abundant,  and  the  duty 
on  the  furnace  not  too  high. 

The  furnaces  are  worked  by  a  class  of  Gonds  who  style  themselves 
Agarias  or  Pardhans.  They  almost  invariably  speak  the  Gondi 
language,  which  their  brethren  of  the  plains  have  quite  forgotten, 
and  would  not  scruple  to  eat  cow,  buffalo,  &c.,  which  the  latter, 
who  aspire  to  the  title  of  Hindus,  would  never  touch.  Ii-on-sraelt- 
ing  must  be  a  very  old  industry  with  the  Gonds.  Their  traditions 
ascribe  their  first  settlement  in  Kachilcopa  Lahugarh,  or  the 
"  Iron  Valley  in  the  Eed  Hills  ;"  and  the  only  metal  for  which 
they  appear  to  have  a  name  in  their  language  is  iron. 

We  have  already  reviewed  Mr,  Jones'  investigations  in  Up- 
per Burma. 

Dr.  King's  second  notice  of  Boring  Exploration  in  the 
Chhattisgarh  Coal-fields  is  epitomised  by  himself.  He  says  : — 

In  my  previous  notice  it  was  shown  that,  owing  to  the  poor 
quality  of  the  coal  from  the  boring  assays  in  the  Rampur  field, 
examination  should  be  diverted  to  the  Mand  Valley,  and,  if 
possible  in  the  time  at  our  disposal,  to  the  Korba  country  also. 
These  later  explorations  have  been  made,  with,  however,  no 
better  success. 

Colonel  McMahon  furnishes  some  more  remarks  on  Microscopic- 
Petrology,  and,  judging  from  the  list  of  23  Papers  which  he  has 
contributed  at  various  times  to  the  "  Records  "  on  allied  topics, 
it  must  be  conceded  that  his  researches  have  gone  beyond  the 
limits  of  private  investigation  and  are  invaluable  aids  to  the 
scientific  study  of  certain  Indian  Geological  formations. 

_A  PnzzLE.— The  following  from  Temple  Bar  for  December,  once 
given  by  a  Senior  Wrangler  at  a  dinner  party,  is  far  superior  to 
most  problems  of  this  "  Recreation  "  class  :— "  Supposing  three 
snakes,  each  of  which  is  swallowing  another  by  the  tail  so  that 
the  three  form  a  circle — then  as  the  swallowing  process  continues 
the  circle  evidently  grows  smaller  and  smaller.  Now  if  they 
thus  continue  to  swallow  each  other,  w/tatwiU  eventually  become 
of  the  snakes  ?  " 

A  Moral  and  a  Tale.— In  the  early  part  of  this  century  two 
natives  discovered  a  reef  of  argentiferous  galena  in  the  provinces 
about  to  be  opened  up  by  the  Nagpur  Railway.  Tliey  promptly 
took  specimens  to  the  Raja  of  their  territory,  whose  first  question 
was  :  "  Does  .anyone  else  know  of  the  existence  of  this  ere  ?  " 
They  assured  him  that  no  one  else  knew,  and  they  were  at  once 
beheaded,  the  Raja  remarking  that  if  the  s/uiib  logue  came 
to  hear  of  the  existence  of  this  mine  they  would  annex  his  country. 

B. 
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NEW  OFFICES   FOR  THE  MATHAMETICAL    IN- 
STRUMENT DEPARTMENT  OF  THE  SURVEY 

OF  INDIA. 
Thk  illustration  annexed  is  a  third  Elevation    of  the 

above    Building,   the  other  two,  with  description,  having 

been  fumi^heii  in  our  hvst  I'^^ue. 

We  may  add  that  the    new   Minister  for  Public  Works 

went  over  these  premises  the  other  daj',  and   the    outcome 

has  been  that  the  blix-k  to  accommodate  the  Photo- Litho. 

Branch  of  the  SurNey  Department  will  be  taken  in   hand 

sooner  than  was  expected. 

IRRIG ATION  IN  BELUCHISTAN. 
A  SELECTION  from  the  Records  of  the  Government  of 
India  entitled  the  Zhara  Karez  Irrigation  scheme,  Belu- 
chistan,  has  just  been  published. 

As  the  Karez  system  of  irrigation  is  confined  to  Belu- 
chiatan,  Persia  and  the  southern  portion  of  Turkestan,  it 
in*y  be  as  well  to  give  a  description  of  it. 

The  "  Karez"  is  simply  a  gallery  or  tunnel  run  into 
a  hillside  to  tap  the  water  bearing  stratum.  The 
tHunel  must  be  run  with  some  sort  of  upward  slope 
80  as  to  ensure  a  flow  of  water  by  gravitation. 
There  are  shafts  to  surface  of  ground  at  short 
inter^-als.  In  the  Zhara  scheme  they  are  at  50 
feet  intervals.  With  shafts  at  such  short  intervals  it  is 
evident  that  it  is  the  most  economical  plan  for  the  Karez 
to  follow  the  valley  line,  or  what  is  the  same  thing,  the 
bed  of  the  torrent. 

The  old  native  Zhara  Karez  was  about  two  miles 
long.  It  worked  for  40  years,  giving  a  discharge  of  about 
9  cubic  feet  per  second.  When  the  Karez  ran  under 
the  bed  of  the  torrent  the  shafts  were  closed  up.  Occasion- 
ally some  of  these  shafts  arc  re-opened  for  clearing  out 
the  Karez.  Two  years  ago  some  of  the  shafts  through 
carelessness  were  left  open  and  a  flood  coming  down  entered 
and  choked  up  shafts  and  tunnels  to  an  unknown  distance. 
The  owners  of  the  Karez  not  being  able  to  settle  among 
thenvselves  about  the  repair,  the  Government  had  to 
Btep  in  and  do  the  work, 

It  was  considered  advisable  to  make  a  quite  new 
Karez  instead  of  patching  up  the  old  one  whose 
alignment  and  levels  were  defective.  The  slope  of  the 
new  Karez  is  3  in  1,000,  the  slope  of  the  valley  being 
about  15  in  1,000.  ITie  section  is  3'x  l'?',  and  judging 
from  the  old  one,  the  discharge  should  be  about  9  cubic 
feet  per  second.  The  estimate  of  cost  is  Rs.  11,500  for 
a  length  of  2  miles.  The  estimated  rate  for  both  shaft- 
ing and  tunneling  is  Re,  1  per  2i  feet  run.  The 
Karez  will  not  only  supply  Killa  AbduUa  (a  fortified 
port  on  the  Kandahar  road)  \vith  water,  but  also  do  a  few 
hDDdred  acres  of  irrigation  in  the  valley  of  the  Muchka 
liaJla. 

In  arJdittion  to  the  above,  the  official  papers  describe 
propo8.al8  for  storage  tanks  for  impounding  the  flood  waters 
of  the  Muchka  Nalla.  There  is  nothing,  however,  special 
or  peculiar  in  the  tank  scheme. 

Nearly  all  travellers  in  Central  Asia  refer  to  the  in- 
«nuity  of  the  Karez  system,  but  it  is  probable  that 
the  Zhara  Karez  is  the  first  that  has  been  treated 
from  an  Engineering  point  of  view.  It  would  be  in- 
teresting to  know  the  methods  employed  in  digging  out 
the  tunnel  and  removing  the  stuff  through  the  shafts 
What  precauticws  are  taken  against  the  miners  being 
bane*!  alive  ?  How  the  men  manage  to  work  in  a  cro^s 
wrtion  of  only  3x17'?  etc.  On  these  points  the 
Reports  are  sdent. 

E.  A.  S. 

B.«!*'X^w"T''  "'  ''"'^  *'•  "".''"  •"?"':'"'•  cultivation  on  the 
IU^-thei.oW«,tnver  among  the  Fiji  I.l*n(U-,„,l  here  it", 
•t  Nan*.r,,  th»t  the  "Bis  MiU  "  of  the  Colomal  Sngar  Refir^in^ 
Company  ...rtnat..).  Thi.  mill  !«,«,•,!  t^  be  the  largeHt  in  thf 
worhi,   har.ng  a   eapacty  of   20   tona  of  wgar   a  .lar,  to  obtain 


FOREST  PRESERVATION. 
Elsewhere  we  reproduce  some  remarks  by  Mr.  H.  G. 
Turner,  Agent  to  the  Governor  in  Vizagapatam,  on  the 
water-supply  of  that  district.  It  is  possible  that  the 
printed  statement  may  do  less  than  justice  to  the  report. 
It  is  also  possible  that  the  report  may  do  less  than  justice 
to  Mr.  Turner's  opinions.  But  taking  the  statements  as 
they  stand  it  appears  that  the  Forest  Department  is 
charged  with  the  entertainment  of  certain  peculiar  views 
regarding  the  sites  of  springs  and  the  consequen  t  necessity 
of  preserving  hillside  forests.  Hence  we  may  profitably 
briefly  indicate  the  role  of  a  forest  department. 

A  forest  is  a  collection  of  trees,  but  it  is  something 
more.  In  an  old  forest  we  have  overhead  a  leafy  canopy. 
Underfoot  we  have  various  vegetable  growths.  This  un- 
dergrowth is  to  the  earth  what  the  skin  is  to  the  human 
bodj-.  The  trees  rise  from  this  skin  like  hairs  from  the 
body.  The  skin  is  composed  of  shrubs,  mosses  and  grasses. 
Under  this  growth  is  a  rich  mould  which  represents  the 
accumulation  of  centuries.  We  could  sweep  it  away  in  a 
week.     No  skill  coidd  reproduce  it  in  fifty  years. 

When  we  lay  a  seed  in  suitable  soil  by-and-bye  there 
comes  up  a  plant.  When  this  plant  has  put  forth  leaves 
and  has  grown  to  its  full  size,  from  where  has  it  obtained 
the  material  for  its  growth  ?  Is  it  that  the  roots  suck 
nourishment  from  the  soil  and  send  up  all  necessary  ma- 
terial in  the  form  of  sap?  By  no  means.  A  large  pro- 
portion of  the  new  material  comes  out  of  the  skies.  From 
the  air  is  obtained  a  quantity  of  water  and  a  quantity  of 
carbon  dioxide.  This  latter  is  the  gas  frequently  called 
carbonic  acid.  The  carbon  dioxide  is  decomposed  and  the 
carbon  is  built  up  in  the  tissue  of  the  plant.  Liquid 
water  is,  so  to  say,  solidified  and  forms  another  portion  of 
the  tissue. 

After  a  time  this  plant  dies  and  even  while  it  was  living 
its  leaves  may  continually  have  died  and  fallen  to  the 
ground.  _  When  the  plant  is  wholly  dead  its  past  history,  so 
to  Siiy,  lies  around  its  fonuer  home.  We  are  here  supposing 
that  the  relics  are  not  scattered  by  wind  or  by  other  agencies. 
The  soil  now  may  have  more  collectively  in  it  and  upon  it 
than  it  had  before  the  plant  was  sown  there.  Amog  these 
relics  we  may  sow  another  seed.  This  in  time  will  give  a 
plant  which  does  indeed  to  some  extent  find  food  in  that 
mould  of  relics.  But  also  it  lays  the  air  under  contribu- 
tion and  is  fed  by  the  rain  that  falls  there,  or  the  vapour 
that  comes  with  the  air.  When  this  second  plant  has 
wholly  died,  its  relics  are  added  to  that  portion  of  the  for- 
mer relics  which  was  not  by  the  second  plant  absorbed 
and  built  afresh  into  tissue.  After  many  generations  of 
plants  have  lived  and  died  on  that  spot  of  ground,  it  holds 
the  tribute  received  from  cubic  miles  of  air  through  long 
spaces  of  time.  Such  is  the  history  of  the  soil  over  which 
we  tread  as  we  wander  through  an  ancient  forest.  There  is 
old  age  in  the  massive  trunks,  but  there  is  old  age  likewise 
in  the  soil  that  sustains  them. 

In  similar  way,  on  a  coral  island  in  the  Pacific  there  is  at 
first  a  tiny  accidental  growth  of  vegetation.  By-and-bye, 
this  is  multiplied,  till  wo  find  a  fertile  island  fit  for 
the  abode  of  man.  Thus  also  in  the  desert  of  Sahara  let  us 
bring  water  to  the  surface  by  means  of  an  artesian  well. 
By-and-bye  we  have  grasses  and  a  row  of  date  palms. 
Thesedate  trees  are  not  transmuted  sand,  they  came  from 
the  winds  of  heaven. 

Let  us  suppose  ourselves  to  do  what  savages  or  thoxight- 
less  pioneers  have  done,  in  many  lands— let  us  visit 
an  old  forest  and  cut  its  patriarchs  down.  Now  let  a 
heavy  rain  descend  on  that  mould  of  ages.  It  is  carried 
down  to  rivers  or  scattered  far  and  wide  over  lower  lands. 
That  mould  was  potential  wealth— that  wealth  exists  no 
longer. 

_  On  the  other  hand,  let  rain  equally  sudden  and  equally 
violent  descend  on  an  old  forest.  Much  will  have  fallen  be- 
fore  the  ground  below  has  become  appreciably  wet.  After 
the  leaves  have  received  as  much  as  they  can  hold,  the 
mi\  will  begin  to  get  droppings.  The  water  thus  gentli- 
falling  from  the  height  of  the  lowest  leaves  will  nwt  dis- 
turb the  arrangement  of  the  mould.     This  mould  will  ac» 
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like  a  dry  sponge  absorbing  and  accumulating  in  its  inter- 
stices a  great  mass  of  water.  This  mould  in  turn  holds  up 
the  water  so  that  for  a  time  nothing  finds  its  way  to  the 
lower  lying  strata.  Frequently  all  the  water  that  has  fallen 
will  be  lodged  and  retained  in  the  mould.  There  it  can  re- 
main a  considerable  time,  as  the  evaporation  will  be  slight. 
Meanwhile,  the  grasses,  shrubs  and  the  great  trees  will 
be  feeding  on  this  water.  Thus  the  mould  acts  as  a  trea- 
sure house  or  reservoir.  But  if  such  a  heavy  shower  were 
to  fall  on  open  land  most  of  the  rain  may  run  off  before  the 
Vegetation  has  had  time  to  make  proper  use  of  it,  and, 
in  so  running  off,  it  is  not  only  useless,  but  injurious,  as 
it  carries  good  soil  along  with  it.  Especially  is  this  likely  to 
happen  if  the  open  land  is  on  a  hillside. 

In  a  country  like  India  we  may  have  months  of  dry 
weather,  and  then  the  rain  comes  down  as  if  all  "  the 
waters  that  are  above  the  firmament "  had  decided  to  stop 
there  no  longer.  If  these  waters,  which  are  above  the 
firmament,  could  be  arranged  in  the  manner  of  a  shower- 
bath — ourselves  to  pull  the  string  when  so  it  pleased  us — 
then  forests  anywhere,  and  especially  in  countries  like  India, 
would  lose  one  of  their  recommendations.  Here  we  have 
only  been  thinking  of  forests  as  modifiers,  distributors  or 
reservoirs  of  moisture.  In  some  of  the  States  of  North 
America  the  early  English  settlers  cleared  off  the  forests 
with  such  thoughtlessness,  that  now  for  the  manifold 
wants  of  their  thriving  communities  they  have  to  import 
timber  all  the  way  from  Canada.  Probably  these  are 
some  of  the  truths  that  the  Forest  Department  are 
preaching  in  Vizagapatam. 

Let  us  now  consider  the  question  of  the  site  of  a  spring. 
At  one  of  the  highest  points  of  the  Brocken,  which  is  the 
topmost  peak  in  the  Hartz  Mountains,  there  gushes  out  a 
spring  called  the  "  Sorcerer's  Spring."  It  is  so  called  because 
its  appearance  there  suggests  some  sort  of  magic.  The 
wonder  is  where  the  water  comes  from  to  supply  its  un- 
ceasing flow.  The  explanation  is  that  the  mountain  is 
crowned  by  a  plateau.  The  highest  point  of  this  plateau 
is  about  twenty  feet  above  the  spring.  When  the  extent 
of  this  plateau  is  considered  and  the  (juantity  of  rain  that 
falls  on  it  is  calculated,  it  is  found  that  the  rainfall  is 
more  than  sufficient  to  supply  the  outflow   of  the  spring. 

This  spring  is  exceptional  in  its  position,  but  it  is  men- 
tioned here  as  a  caution  against  the  dogma  that  springs 
never  rise  out  of  hillsides. 

Let  us  for  the  general  case  consider  rain  falling  over  a 
large  extent  of  mainly  open  country.  All  that  the  vege- 
tation and  topmost  soil  does  not  at  once  absorb  sinks  to 
lower  strata.  As  long  as  these  are  easily  penneable  the 
water  continues  imder  the  action  of  gravity  to  work 
towards  the  centre  of  the  earth.  At  last  the  water  reaches 
some  water-tight  stratum,  and  then  its  course  must 
change.  This  stratum  will  not  be  a  perfectly  level  plane, 
but  it  will  have  crumples  or  folds — though  these  may  be 
only  slight — and  will  in  some  direction  slope  downwards. 
Along  this  downward  slope — which  again  may  be  sliglit — • 
the  water  will  nm.  As  it  runs  it  will  chiefly  collect  in  the 
folds  or  channels,  and  the.se  channels  will  run  into  each 
other.  Thus  we  have  a  subterranean  sy.stem  of  streams,  all 
running  it  may  be  finally  into  one  main  stream.  If  this 
impervious  stratum  somewhere  strikes  the  surface  of  the 
earth,  then  at  that  place — called  the  outcrop  of  the 
stratum — the  water  will  gush  forth  and  we  give  it  the 
name  of  a  spring. 

The  water  in  its  course  to  the  spring  may  have  ups  and 
downs.  All  that  is  necessary  is  that  the  spring  itself  shall 
be  at  a  lower  level  than  some  other  parts  of  that  water- 
tight or  impervious  stratum.  Whether  this  outcrop  of  the 
stratum  happens  on  a  hillside  or  happens  in  a  valley  be- 
tween two  hills  is — so  to  .say — an  accident. 

Let  us  for  a  moment  imagine  that  the  spring  rises  out  of  a 
hillside  and  let  there  be  a  small  forest  round  the  spring. 
Then  the  outflow  of  that  spring  is  only  slightly  influenced 
in  any  way  by  that  forest,  for  the  spring  may  drain  a  thou- 
.sand  square  miles  of  the  earth's  surface  while  the  forest 
may  be  less  than  ten  square  miles  in  extent.  If  a  forest 
department  took  to  protecting  that  forest  it  would  not 


be  with  the  chief  object  of  preserving  undiminished  the 
outflow  of  that  spring. 

As  another  case,  let  us  sujspose  a  couple  of  long  hill 
ranges  with  a  valley  or  system  of  valleys  between  them. 
Let  us  imagine  that  the  water-tight  stratum  crosses  these 
hills  passing  under  the  valleys — not  striking  anywhere 
in  the  neighbourhood  the  surface  of  the  earth.  Then  the 
rain  that  falls  and  sinks  into  the  ground  on  those 
hillsides  which  face  the  system  of  valleys  will  tend  to  run 
into  the  valleys.  The  water  thus  forms  a  curved  sheet 
following  the  indentations  of  the  water-tight  stratum. 
In  the  valleys  the  upward  pressure  of  this  water  thus 
resting  on  the  impervious  stratum  becomes  great,  as  it 
has  what  engineers  call  a  head  of  water.  Suppose  that 
somewhere  in  one  of  the  valleys  the  ground  above  the 
water-tight  stratum  is  easily  penetrable  by  the  water. 
Then  the  water  will  well  up  there,  and  though  it  may 
begin  with  a  small  opening,  it  will  gradually  enlarge  it  by 
the  mere  mechanical  action  of  the  water.  In  this  case  we 
have  the  spring  site  in  a  valley.  The  lower  the  site  where 
the  water  finds  its  way  back  to  the  earth's  surface  the  more 
abundant  the  flow  is  likely  to  be,  because  the  extent  of 
earth  surface  thus  drained  is  likely  to  be  larger.  Such  a 
spring  is  also  likely  to  be  more  constant  in  its  flow,  for 
though  there  may  be  dry  weather  over  one  part  of  the 
thus  drained  earth  surface,  heavy  rain  may  be  falling 
elsewhere,  and  so  keeping  up  the  average. 

Lastly,  suppose  that  in  the  valleys  between  these  hill 
ranges  there  is  no  one  small  spot  of  earth  below  which 
the  ground  over  the  water-tight  stratum  offers  an  excep- 
tional facility  to  the  upflow  of  water.  But  let  there  be 
a  somewhat  considerable  extent  below  which  the  soil  or 
the  rocks  are  all  equally  and  moderately  pervious.  Then 
the  water  will  tend  to  escape  upwards  through  this  extent 
of  grotm^  and  we  have  perhaps  a  lake  formed.  If  the 
outflow  of  water  is  less  considerable,  or  the  evaporation 
is  great,  we  may  only  have  a  marsh  or  swamp.  In  this 
latter  case  there  is  no  reason  why  the  ground  should  be 
nearly  level. 

If,  however,  the  forest  is  comparable  in  extent  with 
the  country  drained  by  the  spring  then  the  value  of 
the  forest  in  sustaining  and  equalizing  the  flow  of  the 
spring  has  been  proved  beyond  all  question.  Especially  is 
this  the  case  when  the  land  is  on  a  slope. 

As  regards  the  statement  that  a  "  hillside  is  about 
the  worst  receptacle  for  the  retention  of  water  that  can  be 
imagined,"  it  may  be  sufficient  to  mention  that  on  the 
peaty  mountain  slopes  of  Ireland  and  Scotland  there  are 
lodged  at  the  present  moment  some  millions  of  tons  of 
water. 


THE  WATER-SUPPLY  OF  A  COUNTRY. 
Mr.  H.  G.  Turner,  Agent  to  the  Governor  in  Vizagapatam,  in  hia 
remarks  on  the  water-supply  of  the  Vizagapatam  district,  in  his 
report  on  the  administration  of  the  agency  tracts  during  the  year 
1886-87,  writes  : —  It  is  a  remarkable  fact  that  there  is  so  much 
misapprehension  on  the  subject  of  the  rise  of  rivers.  Over  and  again 
it  is  stated  that  brooks  rise  on  the  sides  of  the  hills.  This  was,  and 
possibly  still  is,  one  of  the  many  dogmas  of  the  Forest  Depart- 
ment, who  perpetually  implore  Government  and  harangue  the  public 
on  the  folly  of  cutting  down  trees  on  the  side  of  hills  because  the 
water-supyjly  of  the  country  is  thereby  imperilled.  Now  the  sources 
of  rivers  are  not  to  be  found  on  the  sides  of  hills.  Springs  do  not 
gush  out  of  the  hillside,  like  in  the  picture  in  the  Family  Bible  which 
shows  a  fountain  of  water  springing  forth  from  the  rock  at  the  touch 
of  Moses'  rod.  There  is  not  in  the  hot  weather  a  single  spring  of 
useful  dimensions,  issuing  from  any  hillside,  in  Soutliern  India. 
Nor  is  there  a  congeries  of  such  springs  whose  united  flow  forms  the 
head  of  any  river  south  of  the  snow-fed  rivers  of  the  Himalayas. 
The  sources  of  all  rivers  in  Southern  India  are  on  plateaux  and  in 
long  sloping  valleys  and  swamps  ;  and  river  water  is  the  gradual 
off-How  of  the  rainfall  of  the  country.  If  all  the  plateaux  and  all 
the  valleys  in  Southern  India  were  tilted  up  at  an  angle  of  4.)  degrees, 
tliere  would  not  be  a  single  perennial  river  in  the  Madras  Presidency. 
To  imagine  that  rivers  rise  on  the  sides  of  hills  is  equivalent  to  a 
declaration  that  the  sloping  roof  of  a  house  forms  .in  adnnrable 
reservoir.  Tlie  truth  is  that  a  hillside  covered  or  uncovereri  with 
forest  is  about  tlie  worst  receptacle  for  the  retention  of  water  that 
can  be  imagined.  If  the  forest  be  cut  down  and  the  eartli  turned 
np  for  cultivation,  water  may  penetrate,  and  doubtless  does  reappear 
in  tlie  form  of  springs  further  down.  But  all  this  source  of  supply 
is  exhausted  long  before  the  hot  weather  sets  in,  and  perhaps  m 
February,  certainly  in  March,  miles  ami  ndles  of  forest  may  be 
traversed  without  seeing  a  trickle  issuing  from  the  hillside.  This 
statement  is  sure  to  be  contested,  but  I  am  prepared  to  illustra,te  the 
truth  of  my  assertion  by  reference  to  the  head   waters   of  the   Saveri, 
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SiUni.  C»uvery  and  Peri»r,  with  all  of  which  I  have  some  actwftl 
mcuuMntuoe.  1  may  —>y  th»t  years  »go  when  I  venturcl  on  these 
%-iews  in  th«  prcmioe  of  Dr.  Brandis,  he  was  so  stnuk  with  their 
tmaattaace,  tbat  he  propoaed  to  form  a  committee  to  tost  their  trutii. 
KotkiBK  wa»  done,  however,  and  people  still  ko  on  repeating  the 
— .» OM  lawi,  about  iprings  gushing  out  uf  liillsiiles  and  of  the 
aaoMdty  of  preeerving  the  jungle  in  order  to  pi  oteot  water-supply. 
Tnm  that  time  to  this  I  have  never  failed  to  take  note  of  these 
iihMinwwii.  when  I  have  been  in  the  junele,  and  everything  I  have 
Set  cmifiima  me  in  the  accuracy  of  the  obsen-ation.  1  mention  tliis 
aMMir  hate  for  two  reaaons :  one  is  that  I  impress  my  views  on  every 
•  1  come  aoroaa,  and  I  trust  that  I  am  gradually  dis- 
propaganda  of  disbelief  in  the  older  tenets  of  that 
department ;  and  secondly  because  I  want  to  prevent  this  reason  of 
yniteeting  water-supply  m>m  l>eing  brought  forward  to  justify  re- 
•trietion  u  the  matter  of  the  hillman's  hillside  cultivation. 


IRRIGATION  IN  EGYPT. 

[TransUtted  from  the  "  Avvales  JmhtstrieUes  " 
expresdy  for    IXDIAN  Exgixeerinc] 

M.  B.wois,  Eugenieiir  au  chef  des  Fonts  et  Chaussces, 
Secretan-Gcueral  to  the  Minister  of  Public  Works  in  Egj^jt, 
h!v<  just  published  in  the  Bulletin  of  the  Department  of 
Hvilr.uilio  Agriculture  a  complete  study  of  the  actual 
state  of  irrigation  in  Egypt.  It  is  impossible  for  us  to 
do  more  than  to  take  up  a  portion  of  this  very  compre- 
hensive work,  and  we  shall  confine  ourselves  to  the 
description  of  the  most  important  irrigation  works  in 
Lower  Egj'pt  First  of  all,  it  will  be  useftil  to  notice  that 
the  Valley  of  the  Nile,  situated  between  the  first  cataract 
at  Assouan  up  to  a  few  miles  north  of  Cairo,  has  the  shape 
of  a  long  and  narrow  strip  of  land.  The  maximun  width 
of  this  valley  scarcely  exceeds  anywhere  15  miles,  and  aver- 
ages only  7  to  9.  The  area  of  this  part  of  Egj'pt,  designated 
tinder  the  name  of  Upper  Egj'pt,  is  about  2J  million 
acres. 

The  Delta,  or  Lower  Egj-pt,  commences  a  little  distance 
to  the  north  of  Cairo,  and  comprises  the  Delta  proper,  that 
is  the  countrj"  Ijnng  between  the  two  branches,  the 
Bosetta  branch  to  the  west,  and  the  Damietta  branch  to 
the  east,  in  which  the  Nile  bifurcates  a  short  distance  below 
CSairo,  and  also  the  cultivable  strips  of  country  lying  out- 
ade  these  two  branches.  The  superficial  area  of  Lower 
T  -  about  3,1 .50,000   acres.     The    total  population  of 

V  of  the  Nile  from  A.s.souan  to  the  sea  is,  according 
to  the  census  of  1.SS2,  6,302,000. 

In  Upper  Egj-pt  irrigation  is  effected  by  the  total  sub- 
mersion of  a  series  of  basins  formed  by  embankment  run- 
ning parallel  with,  and  transverse  to,  the  course  of  the  river. 
These  basins  are  filled  according  to  their  position,  either 
by  canals  direct  from  the  Nile  or  else  by  means  of 
masonry  works.  The  water  is  dra\ra  from  one  basin  into 
another.  This  system,  which  has  been  used  from  time 
immemorial,  does  not  permit  the  utilisation  of  the  soil, 
except  during  a  portion  of  the  year,  and  the  cultivation  is 
confined  to  cereals. 

On  the  other  hand,  in  Lower  Egypt  improved  processes 
an;  emjiloyed  whereby  very  productive  cultivation  is  ren- 
dered practicable. 

Befon;  mentioning  the  great  canals  which  water  this 
region  we  must  say  a  few  words  regarding  the  barrage 
or  weir  established  at  the  point  of  the  Delta.  This  work, 
undertaken  in  1843  by  Mongel  Bey,  is  still  incomplete! 
It  is  constnictefl  at  the  exact  spot  where  the  Rosetta 
and  Damietta  branches  take  off,  and  is  in  reality  com- 
WMe^\  of  two  barragts,  one  over  each  branch  connected 
by  a  tf>ngue  of  earth  about  3,000  feet  wide,  which  forms 
the  extremity  of  the  Delta.     This,  enclosed  by  a  circular 

3uay.  is  cut  m  the  centre  by  the  great  Menonfich  Canal, 
estined  for  the  irrigation  of  the  lands  lying  between  the 
two  branches  of  the  Nile  and  which  takes  its  supply  from 
r-  -r  upheld  by  the  barrages.     The  barrage  over  the 

i  bninch    is    formed    of    01    arches    of    5   metres 

span  with  piers  of  a  thickness  of  2  metres.  At  each  end  is 
a  lock — rme  of  12  and  one  of  1.5  metres  width.  The  total 
length  of  this  work  is  46.5  metres.  Th<;  barrage  over  the 
Damietta  bninch  is  identical  in  design  with  the  preccnling, 
excepting  that  it  has  10  more  <»penings.  Its  length  is  .54,5 
metn-s.  Accf.nling  to  the  original  fle.sign  the  level  of  the 
water  above  the  barrage  should  be  able  Ut  be  raised  to  4-.50 
metres  above  the  low  water  level,  which  was  supposed  to 


be  11-80  metres  above  tbe  sea  level.  The  upstream  reach 
sho\ild  therefore  stand  at  16-30  metres  above  the  sea  level. 

It  was,  however,  discovered  that  the  normal  level  below 
the  barrage  would  not  stand  at  a  higher  level  than  10 
metres  above  sea  level,  consequently  the  barrage  would 
have  to  hold  up  a  depth  of  5-80  metres  to  obtain  the  high 
level  originally  sought. 

The  foundations  were  formed  of  a  layer  of  beton  covered 
by  a  brick  flooring  with  courses  of  ashlar.  The  total  width 
of  the  floor  is  34  metres  with  a  thickness  of  3-50  metres, 
with  up  and  down  stream  curtains  5  metres  in  depth. 
The  flooring  is  prolonged  on  the  down  stream  side  by  an 
apron  8  metres  wide  formed  by  a  foundation  of  loose  stone 
of  a  mean  thickness  of  1 J  metres,  covered  by  a  bed  of  beton. 
This  apron  is  terminated  by  a  solid  wall  of  beton  4  metres 
wide  and  3  thick.  The  total  combined  width  of  floor 
and  apron  is  thus  46  metres.  In  the  Damietta  branch, 
and  in  the  greater  portion  of  the  Rosetta  also,  the  floor 
is  founded  on  clay.         (To  be  covtinited.) 

MAIL  STEAMERS  AND  THEIR  SPEEDS. 
By  a.  Ewbank. 
;III. 

As  this  discussion,  which  has  the  mail  steamer  for  its  text, 
is  addressed  to  the  non-professional  and  non-matliematical 
public,  we  may  usefully  introduce  the  consideration  of  the 
marine  engine,  by  looking  first  at  the  more  familiar  rail- 
way locomotive.  And  this,  again,  may  be  prefaced  with  a 
few  remarks  upon  steam. 

Let  us  have  in  a  metallic  vessel  a  sufficiently  large  sup- 
ply of  water,  which  does  not  entirely  fill  the  vessel.  Let  the 
vessel  be  closed,  except  that  a  narrow  passage — say  one 
inch  or  less  in  diameter  and  six  inches  in  length — conducts 
to  the  outside  air.  Let  the  water  be  heated  by  a  furnace 
under  the  vessel.  In  course  of  time  the  water  will  boil, 
and  thereafter  a  jet  of  steam  will  steadily  issue  from  the 
orifice  of  the  narrow  passage. 

If  we  could  hang  a  thermometer  inside  the  vessel,  but 
above  the  water,  it  would  register  approximately  100°  on 
the  French  or  centigrade  scale.  If  we  (juicken  the  fire  by 
suitable  means,  we.  increase  the  production  of  steam.  But 
the  temperature  of  steam  inside  the  vessel  is  not  appre- 
ciably altered.  The  jet  of  steam  would  indeed  be  strong- 
er, and  we  assume  that  the  passage  is  large  enough  to 
allow  in  each  second  as  much  steam  to  escape  as  is  in  that 
second  produced. 

The  size  of  the  passage  must  thus  be  in  same  relation 
to  the  quantity  of  water  and  to  the  vigour  of  the  furnace. 
If  the  pas.sage  does  not  carry  of  steam  at  the  same  rate  as 
it  is  produced,  the  conditions  are  greatly  altered.  The  ther- 
mometer suspended  inside  will  now  shew  a  rise  of  tem- 
perature. 

The  steam  in  the  vessel  will  become  denser  than  before  ; 
i.e.,  a  cubic  foot  of  .steam  will  now  weigh  more  than 
it  did  when  the  temperature  was  100°  C. 

If  after  the  steam  has  thus  become  denser  than  it 
was  at  100"  C  we  imagine  the  furnace  suddenly  removed, 
the  generation  of  fresh  steam  will  soon,  though  not  in- 
stantaneously, cease. 

The  jet  of  steam,  on  the  other  hand,  will  not  cease 
merely  because  the  gen(>ration  of  fresh  steam  has  ceased. 
Some  of  the  steam  filling  the  vessel  will  continue 
to  supi>ly  the  jet.  The  jet  will  only  cease  when  what 
is  called  the  pressure  of  the  inside  steam  has  become 
reduced  to  the  pressure  of  the  outside  air. 

When  the  jet  has  ceased  let  us  imagine  a  rupee  or  any 
other  disc  to  be  laid  on  the  mouth  of  the  jiassage. 
On  the  outside  surface  of  the  disc  there  is  atmospheric 
pressure.  On  the  under  or  inside  surface  there  is  steam 
pressure.  These  pressures  are  equal.  The  steam  is  then 
said  to  be  at  one  atmosphere  or  of  one  atmosphere. 
The  expression  "  at  one  atmo.sphere "  means  at  the 
pressure  of  the  atmosphere. 

Originally  when  the  thermometer  marked  100°C,  if 
we  at  any  moment  stopped  the  production  of  fresh  steam 
the  jet  would  at  once  cease.  The  steam  inside  would 
then  be  at  atmospheric  pressure.     These  results  are  given 
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here  merely  as  obtained  from  experiment.  The  reader  i.s 
not  supposed  to  busy  himself  with  inquiring  into  the  why 
and  wherefore.  Experimentally  we  find  that  steam  at  100°C 
is  the  same  as  steam  at  one  atmosphere  as  regards  its 
pressure.  The  steam  is  here  produced  from  water,  and  it 
remains  in  the  presence  of  other  water,  which  has  not  yet 
been  converted  into  steam.  Steam  thus  existing  in  the 
presence  of  water — in  contact  as  we  say  with  water — is 
said  to  be  saturated.  If  we  isolate  some  of  this  saturated 
steam,  i.e.,  if  we  put  it  into  a  closed  vessel,  which  contains 
no  liquid  water,  we  may  proceed  to  heat  the  imprisoned 
steam  to  some  higher  temperature.  Then  the  steam  be- 
comes what  is  called  superheated  steam.  Occasionally 
engineers  call  it  dry  steam.  Some  engines  use  saturated 
steam,  others  use  superheated  or  dry  steam. 

The  vessel  in  which  we  produced  the  steam  must 
originally  have  contained  air.  But  as  the  saturated  steam 
was  incessantly  produced,  it  gradually  drove  the  air  out  of 
the  vessel,  and  we  are  supposed  to  be  dealing  with  a  sub- 
sequent time,  when  all  the  space  in  the  vessel  that  is  not 
occupied  by  water  is  occupied  only  by  saturated  steam. 

The  ordinary  locomotive  produces  in  its  boiler  satura- 
ted steam.  This  is  then  conducted  to  the  cylinder,  where  it 
drives  a  piston.  After  the  piston  has  nearly  traversed  the 
whole  length  of  the  cylinder  in  one  direction,  the  steam 
that  has  thus  driven  it  must  be  removed.  A  passage  is 
accordingly  opened  for  it  into  the  outer  air.  Fresh  steam 
is  simultaneously  admitted  from  the  boiler  into  the  cylin- 
der, but  at  the  other  side  of  the  piston,  and  this  fresh 
steam  drives  the  piston  on  its  return  journey. 

We  thus  see  that  for  the  piston  to  perform  its  move- 
ments to  and  fro  with  as  much  ease  as  possible,  that  former 
supply  of  steam  whose  work  has  been  accomplished  in 
driving  the  piston  one  way,  should  promptly  disappear 
from  the  cylinder.  Otherwise  it  must  embarrass  the  piston 
on  its  return  journey  by  offering  a  counter-pressure  to  the 
pressure  of  the  last  supply  of  steam  admitted  into  the 
cylinder. 

Whether  a  locomotive  is  an  economical  worker,  i.e., 
whether  it  turns  into  work  a  large  percentage  of  the 
heating  power  derived  from  coal,  is  a  question  important 
chiefly  in  what  we  may  call  the  commercial  or  financial 
aspects.  As  a  matter  of  fact  a  locomotive  engine  is  a 
wasteful  machine  for  producing  power.  But  in  the  con- 
struction of  a  locomotive,  economy  of  coal  expenditure 
is  by  no  mears  the  chief  consideration.  Coal  and  water 
are  easily  stored  up  at  points  along  the  route.  Or  instead 
of  recoaling,  a  fresh  engine — with  its  tender — may  be  put 
on — an  arrangement  not  possible  for   the  mail  steamer. 

The  first  requirement  in  the  locomotive  is  strength 
and  simplicity  of  structure.  It  must  be  able  to  bear 
jolting  without  a  breakage  and  without  the  mechanism 
being  disturbed  in  its  action.  Then  the  machine  must 
not  be  too  bulky.  Two  engines  have  to  pass  each  other 
on  a  narrow  strip  of  land.  Land  being  expensive  to  buy, 
and  being  valuable  for  other  uses,  besides  railways,  it  is 
desirable  to  have  the  long  strip  of  land  not  unnecessarily 
wide.  The  wider  the  engines  the  stronger  must  be  the 
material  and  the  more  likely  we  are  to  have  breakdowns. 
The  wider  the  engines  the  greater  the  air  resistance  and 
therefore  the  greater  the  difficulty  in  maintaining  high 
speeds.  The  wider  the  engines  the  broader  must  be  the 
tunnels  excavated  out  of  solid  rock  and  the  bridges 
that  are  thrown  over  rivers. 

If  now  we  have  our  engine  already  made,  and  it  is  so 
constructed  as  to  satisfy  the  conditions  of  non  bulkiness — 
proper  strength — simplicity  of  mechanism  for  the  ordi- 
nary engine  driver  to  understand,  or  control,  and  such  other 
important  desiderata — we  may  then  proceed  to  inquire  into 
its  efficiency  in  extracting  power  from  the  coal  it  carries 
on  its  tender.  This  question  is  in  fact  a  double  question. 
There  is  first  a  certain  limitation  to  its  theoretical  effi- 
ciency. This  limitation  is  supplied  by  the  nature  of  heat. 
The  knowledge  of  the  limitation  is  supplied  by  the 
modem  science  of  heat.  There  is  secondly  the  question 
how  nearly  the  engine  approaches  that  limit  which  it  can- 
not in  any  way  surpass. 


Let  us  suppose  that  the  boiler  is  made  to  provide 
steam  of  170°  C  This  means  a  pressure  of  about  8 
atmospheres.  The  pressure  of  saturated  steam  increases 
more  rapidly  than  does  its  temperature.  Let  the  steam 
when  about  to  escape  into  the  outer  air  have  a  tempera- 
ture of  120°  C.  This  means  a  pressure  of  about  2  atmo- 
spheres. These  results  are  furnished  by  experiment.  In 
this  case,  i.e.,  with  these  pre-assigned  temperatures  chosen 
by  the  designer  of  the  engine,  the  engine  cannot  possibly 
transform  into  work  more  than  a  certain  fraction  x  of  its 
total  coal  energy.  Approximately  x  may  be  put  at  -j^^^ 
and  more  roughly  at  4^,  which  is  less  than  -Jth.  The  engine 
constructor  will  certainly  fail  to  attain  this  ideal  result. 
He  will  perhaps,  however,  get  more  than  half  of  it.  Sup- 
pose he  succeeds  in  constructing  an  engine  which  trans- 
forms into  work  yV^h  of  the  energy  in  the  coal  that  is 
burned  in  the  furnace.  Fairly  to  judge  of  the  excellence 
of  this  engine  we  should  not  fix  our  attention  on  the 
fraction  y^t^-  It  would  be  more  just  to  compare  the 
actual  result  indicated  by  yVth  with  the  ideal  result  which 
latter  is  expressed  by  a  certain  fraction  less  than  Jth.  We 
shall  then  conclude  that  the  engineer  has  effected  up- 
wards of  grds  of  what  was  theoretically  possible. 
( To  be  continued.) 


KURRACHEE  HARBOUR  WORKS. 
Ill 

The  amount  of  expenditure  includes  £12,000  for  rec- 
tification of  the  entrance  channel  (especially  the  inner  end), 
at  the  rate  of  about  £4,000  per  annum  for  the  last  three 
years,  since  it  was  fully  formed.  This  expenditure  will  be 
reduced  with  the  help  of  the  new  dredging  plant  now 
under  provision  ;  but,  to  bring  it  to  a  minimum,  some 
further  works  of  no  great  cost  are  desirable,  which  will 
be  referred  to  presently. 

It  now  only  remains  to  mention  what  further  works 
were  proposed. 

These  include  dredging  in  the  entrance,  in  the  lower 
harbour,  especially  along  its  east  channel,  and  here  and 
there  in  the  new  channel  of  the  upper  harbour,  so  as  in 
all  to  guide  the  operation  of  scour,  and  to  aid  it  especial- 
ly by  the  removal  of  hard  material,  i.  e.  shingle  and  sand- 
stone. 

Also,  to  aid  the  scour,  it  is  proposed  to  reduce  the 
width  of  the  lower  harbour  by  "  groyning  "  the  west  side, 
a  work  now  in  progi-ess,  as  supplementary  to  the  dredg- 
ing, to  accelerate  the  deepening,  which  has  for  some 
years  been  steadily  in  progress,  in  the  east  channel  of  the 
lower  harbour. 

It  was  intended  that  the  above  works,  and  such  further 
dredging  as  might  be  required  here  and  there,  to  increase 
the  berths  for  shipping,  would  be  met  from  the  sanction  of 
one  lakh  of  rupees  per  annum  for  dredging,  including  cost 
of  establishment,  which  was  granted  by  the  Government  of 
India,  in  1877,  to  be  expended  on  dredging  for  the 
following  ten  years,  or  for  such  other  period  as  future 
experience  may  siiggest. 

At  the  same  time  sanction  was  given  to  the  provision 
of  new  dredging  plant.  For  this  valuable  sanction  of 
dredging  and  plant,  Kurrachee  owes  a  large  debt  to  the 
advice  and  influence  of  Sir  Andrew  Clarke,  Minister  of 
Public  Works  in  India. 

The  additional  works  proposed,  were,  an  extension  of  the 
east  pier  (groyne)  on  a  curve  for  a  length  of  1,100  feet,  for 
prevention  of  eddies  and  shoaling  in  the  entrance  channel 
and  anchorage,  from  cross  rush  of  flood,  also  for  extension 
of  anchorage  space  for  2  or  3  large  vessels.  Also  the  re- 
duction of  the  rocky  projection  on  west  side  of  lower 
harbour,  called  "  Deep  Water  Point,"  so  as  to  lead  ebb 
scour  into  entrance  channel,  and  to  improve  anchorage 
by  quieting  tidal  rush  and  eddies,  and  by  filling  in  the 
deep  rocky  gut  opposite,  so  as  to  give  berths  for  2  or  3 
large  vessels. 

Further,  two  important  works  of  accommodation  were 
proposed,  the  first  of  which  is  an  iron  screw  pile-pier  at 
Keamari,  fitted  with  complete  appliances  in  the  way  of 
hydraulic  cranes,   and  by    means   of  which   one  of   the 
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largest  awU  wo  imHliuiu  sized  vessels  could  discharge  or 
load  rupidly.  in  dirvct  connection  w-ith  the  Indus  Valley 
raiU^  tu. 

'1 ,  was  proposed  by  Mr.  W.  H.  Pnce,  M.I.C.E.,  as 

part  of  the  harbour  iniprovemeuts,  as  then-  was  no  doubt 
that  it  would  pu>vo  profitable,  giving  greatly  needed 
&cilities  for  tnmsport  of  troops  and  stores,  as  well  jus  for 
cUrect  up-countrj-  traffic  in  gootls  and  railway  materials. 

The  sei-ond  work  of  accommodation  is  a   graving   dock, 

of  the  largest  steamers,  a  requirement  which 

■  If  rv>niark,  seeing  that  the  port  was  quite  un- 

piv)\-ide.l  with  any  dock  or  other  appliance   for  examining 

or  r«'i»;iinii',/  ve.««el8. 

1  ional   works  proptisod,  including  the  portion 

of  lii'  111  »iii..h  had  been  sanctioned,  was  estimated  to  cost 
a  toUd  of  £273.S5S. 

A '    i  has  been  already  expended,  makes 

at<.  r  the  improvement  of  the    harbour, 

80  as  to  tiiirly  carry  out  the  object  contemplated  by 
Mr.  Walker,  at  a  cost  of  £6t)0,o6o  namely  "  to  make 
Kurrachce  suitable  for  an  extensive  trade  in  shipping  of 
large  tonnage." 

(To  be  contintied.) 


PRINCIPLES  OF  MECHANICS. 

By  a.  Ewbank. 

VII. 

In  the  preceding  papers  appeals  have  occasionally 
been  made  to  the  reader's  mechanical  sense,  instinct  or 
■  '  5Iechanical  science  is  really  a  natural  science. 
>.  A    with  forces   as   they  act   in    nature  and   our 

final  appeal  in  all  cases  of  doubt  is  to  the  verdict  of 
experience  when  experience  i.^  properly,  i.e.,  fully  inter- 
preted. Thus  we  have  expected  the  student  to  allow  that 
if  two  equal  forces  act  on  a  small  body  and  act  at  a 
certain  angle,  the  small  body  will  tend  to  move  in  no 
direction  but  one,  and  that  that  direction  bisects  the 
angle  between  the  original  forces.  We  also  expect  the 
student  to  believe  that  if  two  forces,  each  Gibs.,  act  on 
a  body  at  a  very  small  angle  the  resultant  is  less  than 
121bs.,  but  is  nearly  equal  to  121bs. 

Now,  such  a  conclusion  in  the  mind  of  the  student 
we  may  possibly  consider  derivable  from  experience. 
A  man  cannot  in  a  dark  room  work  out  for  himself 
what  would  be  the  behaviour  of  a  lump  of  sugar  if 
placed  in  a  tumbler  of  water.  It  is  experience  that 
teaches  him  to  expect  the  sugar  to  dissolve,  but  to 
expect  a  lump  of  quartz,  if  placed  in  water,  to  remain 
imchanged.  If  a  man  had  never  had  any  occasion  to 
aee  two  forces  combining  their  effects,  but  yet  had  from 
experience  a  vivid  idea  of  the  action  of  one  force  in 
compelling  motion,  he  might  conceivably — if  asked  how 
forces  would  combine — proceed  to  reason  as  follows : 
"  One  day  I  saw  a  man  drink  some  wine  and  it  produced 
an  exhilarating  effect.  The  next  day  he  took  an  equal 
quantity  and  it  acted  as  before.  The  third  day  he 
took  a  double  quantity,  but  instead  of  producing  a 
double  exhilaration,  it  produced  stupefaction.  Thus  the 
resultant  of  two  equal  forces  which  act  together  may  be 
quite  different  from  the  simple  effects  superadded." 

The  exact  amount  of  our  knowledge  which  should  be 
described  an  innate,  and  the  exact  amount  which  is  purely 
attributable  to  experience,  is  a  disputed  question  among 
what  arc  called  philosophers.  So  also  is  the  exact  meaning 
to  be  riven  to  innate.  Does  it  mean  the  accumulated — the 
absorbed — experience  of  our  human  ancestors  collectively 
up  to  date,  or  does  it  mean  the  knowledge  or  power  of 
reasoning  which  the  first  of  these  ancestors  possessed, 
and  which  his  descendants  have  since  individually 
po88c*«od,  not  be'-ause  they  were  his  descendants,  but 
merely  because  they  were  ordinary  human  beings.  In 
other  words,  is  instinct  a  progressive  ability,  or  is  it  a 
stereotyped  quality  ?  But  we  will  not  here  spend  our 
time  on  these  questions.  Therefore,  we  merely  say  that 
in  a  natural  science  we  appe  il  to  the  student's  instinct 
or  to  his  experience  or  to  both. 


We  found  that  to  enable  us  accurately  to  determine 
the  resultant  of  two  equal  forces  at  right  angles,  we 
needed  to  obtain  the  value  of  ^2.  Any  method  which 
Arithmetic  or  Algebra  can  supply  for  doing  this  work 
we  may  use  in  our  mechanics.  To  us  Arithmetic  or 
Algebra  are  like  the  file  or  chisel  which  the  carpenter  may 
use  in  making  a  box  or  a  table. 

The  chisel  is  a  tool  or  instrument  in  the  hands  of  a  car- 
penter. Algebra  is  an  instrument  in  our  hands.  We  may 
possibly  benefit  by  other  instruments.  But  we  use  them 
to  a  mechanical  end.  Our  reasoning  throughout  is  purely 
mechanical,  though  the  language  in  which  we  reason  may 
be  made  more  compact  by  symbols  derived  from  this  or 
that  branch  of  mathematics. 

Thus  we  proceed  presently  to  make  use  of  the  word 
"  Cosine,"  which  itself  is  purely  a  geometrical  term.  But 
whatever  aid  we  accept  from  geometry  or  trigonometry 
we  will  explain  at  the  time,  and  will  explain  it  in  such  a 
way  that  the  student  who  has  never  before  heard  of  a 
Cosine^or  such  other  symbol  as  we  may  borrow — may  be 
in  no  way  prevented  from  following  and  appreciating  this 
exposition  of  the  principles  of  mechanics.  Following 
out  the  analogy  above  suggested,  we  will  act  as  a  carpen- 
ter who  makes  his  own  tools  while  he  is  making   a  table. 

Before  introducing  the  term  Cosine  we  will  return  to 
our  method  for  deducing  resultants  and  will  make  a  slight 
modification  in  the  expression  of  our  final  result.  Let 
two  forces  each  Plbs.  act  at  an  angle.  Then  they  produce 
a  resultant  which  is  less  than  2P,  and  we  will  call  the 
resultant  2Px.  For  example,  if  P  is  olbs.  and  the  angle 
90°,  we  have  2Px  or  10x  =  7  nearly.  Here  x  =  -^  nearly. 

Let  us  imagine  two  forces  of  5  lbs.  each  acting  at  some 
angle  which  is  nearly  a  right  angle  (more  or  less)  and 
producing  a  resultant  exactly  equal  to  71bs.  Then  for 
this  case  2Pa;  =  7  and  x  =  -^  exactly.  By  the  nature 
of  the  case  x  is  always  a  proper  fraction.  It  may 
in  the  limit  become  1  if  the  angle  between  the  forces 
vanishes.  And  it  may  in  the  limit  become  zero  if  the 
angle  between  the  forces  becomes  180°,  i.e.,  if  the  two 
forces  are  directly  opposed.  Failing  these  extreme  cases 
we  say  x  is  always  a  positive  proper  fraction.  Algebra 
may  introduce  negative  quantities,  but  we  in  our 
mechanics  are  now  only  dealing  with  positive  quantities. 

Fig.  11. 


Let  P  and  Q  be  two  equal  forces  as  in  Jic/.  11.  Then 
the  resultant  is  2P;c  along  the  bisecting  line  OC.  If 
R  =  S  =  P  we  may  say  that  the  final  resultant  of  P,  Q,  R 
andS  is  along  00  and  is  2P  +  2Pa;.  But  we  may  combine 
P  with  R  and  obtain  a  force  2Vij  along  OD.  Similarly, 
Q  and  S  give  2Py  along  OE.  As  P  and  P  give  2Fy 
it  follows  that  2Py  and  2Vy  give  2y  x  2P^  along  OC, 
.•.  4P)y- =2P  +  2Pa;.  .*.  l+x  =  2y-.  Hero  x  and  y  axe 
both  proper  fractions  and  this  formula  enables  us  to 
find  one  if  we  already  know  the  other.  Also  x  or  y  is 
merely  a  number  such  as  |  or  ^.  For  instance,  x  is 
merely  the  fraction  which  the  force  denoted  by  2Pa;  is  of 
the  force  denoted  by  2P. 

Now  the  formula  or  equation  l+x  =  2y-  occurs  also  in 
trigonometry  where  x  and  y  are  also  mere  proper  fractions. 
And  the  value  of  x  and  y  being  obtained  by  trigono- 
metrical means  may  be  used  in  our  mechanical  reasonings 
because  x  and  y  themselves  are  not  forces  or  lines  or 
angles  or  anything  but  mere  numbers.  These  numbers 
X,  y  also  occur  in  optical  questions  and  in  questions  of 
magnetism,  and  in  fact  in  all  physical  sciences. 
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E  is   90°.    1  +   Cos   ECD  =  1  + 
CA+CE  AE 


EC 

CD 

1+Oos  ECD 


CD  +  CE 
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AE 
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In  fig.   24  ACB  is  a   right   angled   triangle.     AB   is 

the  largest  side,  generally  called   the  hypothenuse ;  and 

AC  when  viewed  with  reference  to  the  angle  A,  is  called 

>,     m,         .,      r     ,■      side  adjacent, 

the    "side    adjacent.      Then   the   fraction  ^^yppthenuse 

or  the  proper  fraction  which  gives  the  ratio  of  the 
smaller  side  AC  to  the  larger  side  AB,  is  called  the 
Cosine  of  the  angle  A,  and  for  shortness  is  written  Cos  A. 
If  we  choose  to  consider  A  as  being  an  angle  in  the  larger 

AD 

triangle  AED,  then  Cos  A   means  -^^ .  But  this   is    the 

AC 
same  in  value  as  -t-t,-.     Thus  the  value  of  the  Cosine    is 
AB 

no  way  dependent  on  the  size  of  the  triangle  from  which  it 
is  obtained.  It  depends  only  on  the  angle  A  itself.  If  this 
angle  be  increased — if  for  instance  we  take  the  angle  CAF — 

CA 

the  new  Cosine  is  -xt,  and  this  arithmetical   proper   frac- 


tion is  less  then 


Ah" 
AC 
AB. 


Thus   as   an  angle  increases  its   Cosine  diminishes.     If 

the   angle     CAF   increase   by     F    continually     moving 

along  the  line   CB   produced,  we  ultimately   have   CAF 

approaching  a  right  angle,  and  the  Cosine  approaches  the 

value  zero.     If  B   move   so  as   to  approach  C,  the  angle 

called  A  decreases  towards  zero,  and  the  Cosine  increases 

so  as  to  approach  the   value  unity.     Thus  the  limits  of 

the  fraction    called   a   Cosine  are  the  same  limits  as   we 

established  for  x,  when  we   said   that   P  and   P  give  a 

resultant  2Pa;.     And  whatever  be  the  value  of  a;   as  used 

in  our  mechanical  reasoning,  we   can  always   construct 

AC 
some  angle     BAC    such     that   -^    =  x,  or  that   the 

line  AC   is  x  times  the   lino   AB   where   x   is 
proper  fraction. 

Fig.  25. 


really 


In  fig.  25  we  have  an  acute  angle  ECD,  and 
another  acute  angle  EAD.  C  is  the  centre  of  a  circle, 
ACB  is  a  diameter,  and  we  learn  from  geometry  that 
ECD  =  2EAD.  Let  us  consider  the  Cosine  of  the 
angle  EAD,  and  also  the  Cosine  of  the  double  angle 
ECD. 

EC 
Cos    ECD    =  ;srr   ^y  definition  of  a  Cosine  where 


=  -r-^    X  -i^F,.  Now  the  angle  ADB  is  a  right  angle  and 
AD        AB  °  o         o 

the  triangles  AED,ADB  are  similar,i.e.,they  have  their  sides 

,.      ,  ^^      AD         AE       1+  Cos   ECD        AE 
proportional.  Thus  ^=     ^  .-.  — ^ =  ^ 


AE 
^  AD 


=  ( 


AE\ 


2  and 


AE 


is  the  Cosine  of  EAD 


.-.  l  +  Cos  ECD  =  2  (Cosine  EAD)2=2  Cos=  EAD 
as  it  is  usually  written  for  shortness. 

Now  for  the  Cosine  ECD  put  the  quantity  x. 

For  Cos  EAD  put  the  quantity  y. 

Then  our  trigonometrical  or  geometrical  result  may 
be  written  l+«  =  2?/". 

But  this  is  exactly  the  relation  we  obtained  between 
two  quantities  x,  y  which  we  introduced  with  mechanical 
meanings.  Our  mechanical  conclusion  was  that  if  P  and 
P  at  some  angle  a  give  a  resultant  2Pa;  then  P   and  P  at 

the  angle  ^  must  give  a  resultant  2Py.  But  x  can,  as 
we  have  seen,  be  called  the  Cosine  of  some  angle  j8.  And 
we  now  see  that  y  must  then  become  the  Cosine  of  ^ 
So  we  may  say  that  if  P  and  P  at  an  angle  a  give  a  result- 
ant 2P  Cos   /3,  then  P  and  P  at   -„-  must  give  a  resultant 

2P  Cos  ^  The  values  of  Cos  /3  as  /3  changes  from  zero 
to  90°  are  registered  in  "  Mathematical  Tables." 
Fig.  2G. 


In  fig.   26   we  have  an  equilateral  triangle  bisected  by 

the  line  BD.  Then  Cos  A  =  4?  =  i  or  Cos  60°  =  \.    Now 

AB     ■' 

we  know  that  P  and  P  at  120°  give  a  resultant  =  P  = 
2P  X  ^  =  2P  Cos  60°.  Here  then  a  =  120°  and 
8  =  60°.  Therefore  by  what  precedes  we  can  infer 
that  P  and  P  at  half  of  120°  give   a  resultant    equal    to 

2P  Cos^°  or  P  and   P  at   60°  give   2P  Cos  30°.      Thus 

again  it  follows,  by  the  same  rule,  that  P  and  P  at  30° 
give  2P  Cos  15°  and  so  on.  Hence  for  the  series  of 
angles  60°,  30°,  15,°  &c.,  we  can  say  that  the  resultant 
is  twice  one  force  multiplied  by  the  Cosine  of  half  the 
angle  between  the  forces. 

Fig.  12. 


Again    in  fig.   12   we    have    a  square  bisected  by  AC 
and  Cos  BAC  or  Cos  45°  =  ^  =  -^    But  we  know  that 

P  and  P   at  90°  give  P  V2  =  2P  X  ^=    2P  Cos    45°. 
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Therefore  here  a  =  90°  and /3  =  45/  Therefore  as  above 
we  infer  that  P  and  P  at  45°  give  2P  Cos  22i°  and 
th*t  P  und  P  at  22i'  pive  2P  Cos  lli°  and  so  on. 
Thus  also  for  the  series  of  angles  9n^  45^  22^,  &c.,  the 
resultant  is  twice  a  component  multiplied  by  the  Cosine 
of  half  the   angle   between   the  components.     We  may 

write  this  result  briefly  thus  :  (P,  P,  a"')=2P  Cos  ^ . 

(To  be  continued.) 


NOTES  FROM  THE  TENASSERIM. 

Thk  holidays  are  over.  Christmas  has  come  and  jrone,  and 
with  it  all  our  visitors.  The  Volunteer  Camp  of  Exercise 
at  Toungwine  has  been  admitted  to  he  a  success  by  all.  In- 
clasive  of  cadets  alxjut  five  hundred  Volunteers  attended  the 
camp.  The  Maulmain  Corps,  however,  was  conspicuous  by 
its  paucity,  and  this  is  due  no  doubt  to  the  camp  being  held 
very  near  Maulmain,  the  members  preferring  thir  warm 
beds  at  home  to  a  shake  down  in  tents ;  but  after  all,  the  men 
cannot  be  blamed  for  their  non-attendance.  It  is  rather  hard 
lines  on  them  to  s*crifice  their  very  few  holidays  to  serve, 
indirectly  perhaps,  the  purpose  of  Government.  As  our  local 
Time*  puts  it — "  Hold  the  camp  during  any  other  time  of 
tbe  year,  except  other  holidays,  and  see  if  the  turn-out 
will  not  be  all  that  can  be  desired.  Volunteer  corps  are  largely 
recruited,  in  fact  almost  wholly  composed,  of  the  middle  class, 
who  could  ill  afford  to  spend  their  leisure  in  further  serving 
Government,  indirectly  though  it  may  be,"  ifec.  I  quite 
a);ree  with  the  Times,  and  doubtless  many  others  will  too, 
if  they  choose  to  read  the  issue  of  the  6th  January  1888. 

I  regret  to  state  that  cholera  is  still  prevalent  in  the  jail, 
while  thfre  have  been  but  few  cases  outside.  I  hear  the  site 
of  the  jail  has  been  condemned,  and  a  committee  about  to  sit 
to  select  another.     It  is   time   they  did. 

The  Editor  of  the  Maulmain  Times  has  got  himself  into 
trouble  and  the  paper  is  now  advertising  for  a  new  Editor. 

Our  Cathedral  has  not  progressed  one  whit  since  my  last. 
The  entrance  road  and  culverts,  however,  are  completed. 

The  public  ar»t  complaining  of  the  dust  in  Maulmain  and  cer- 
tainly it  is  a  just  complaint.  The  roads  are  metalled  with  stone 
procured  from  BomV)ay,  I  hear,  but  I  can  hardly  believe  that  the 
Municipality  would  have  gone  to  such  expense  when  stone  as 
good  as  that  now  on  the  roads  is  procurable  in  the  district  it- 
self. I  picked  up  a  piece  of  this  stone  one  day,  and  found  it 
to  bo  nice  and  hard,  and  cnuld  scarcely  believe  that  the  fine 
blue  powder  on  the  road  lieforp  mo  was  but  this  stone  in 
its  second  stage  of  existence.  That  a  stone  so  hard  and 
compact  could  be  so  easily  pulverized  was  Scarcely  credible, 
but  '■  facts  are  stubborn  things." 

No    progress  on    the    Victoria  Park.     The    Municipality 
lately    put   up   to  auction  some   land  in   Salween    Park   at 
upset   prices,     hut   none     came   forward   to   bid,    the   upset 
prices  being  rather  too    high,  perhaps. 

We  have  had  a  fire  since  my  hist,  and  I  really  believe  it  has 
done  the  town  good,  for  it  has  cleared  away  one  of  the  un- 
healthy parU  of  the  town.  The  houses  to  be  erected  on  it 
will,  of  course,  he  subject  to  Municipal  regulations,  and  we 
may  therefore  expect  to  see  a  transformation  in  that 
quarter  of  the  town. 

The  Executive  Engineer  is  absent  from  head-quarters 
at  pregpnt,  havinif  gone  to  Tavoy  on  inspection.  It  is 
to  be  hoped  he  will  not  catch  the  much  dreaded  Siara 
fever  when  inspecting  the  Siam-Bangkok  Road.  Mr. 
Blacker,  .\«igt»nt  Engineer,  who  lately  died  in  Upper  Burma, 
cau!:ht  the  fever  which  carried  him  off  when  out  on  this 
road,  and  I  know  of  many  others  also  who  were  employed 
on  the  construction  of  this  Siatn  Road,  and  who  are  now 
mere  skeletons  of  their  former  selves. 

Tbe  woodwork  for  the  new  swing  bridge  to  be  put  up  at 
the  old  Avajyee  wharf  has  been  completed,  and  I  hear  that 
Mr  Carapl»-ll,  who  has  to  put  up  the  ironwork,  will  havB  it 
all  finished  in  a  short  time.  This  finished,  all  our  river- 
side works  will  have  been  completed,  except  the  extension  of 
the  .Strand  RoafJ,  which,  as  I  stated  in  ray  last,  is  doomed  to 
remain  in  italu  qiui. 

Nothing  fresh  about  the  MarUban  Beeling  Railway.  One 
of  th«  partners  of  the  Salween  Navigation  Company  is 
expected  from  England  shortly,  and  doubtless  he  will  be 
able   to    say    something    about    it  on  arrival. 

Maulmai.<«  ;  January  10,  1888.  Dexter. 


%\xt  (gazettes. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  January  7, 1888. 

Upper  Burma. 
With  reference  to  Burma  Notification,  dated  the    16th  December 
1887,  Mr.  H.  Kench,   Executive  Engineer,   4th   grade,  temporary 
rank,  reported  his  arrival    at   Mandalay   on    the    forenoon   of  the 
27th  instant,  and  is  posted  to  the  Ruby  Mines  Division. 

Mr.  J.  W.  L.  Toozs,  Assistant  Engineer,  let  grade,  under  trans- 
fer from  India,  reported  his  arrival  at  Mandalay  on  the  forenoon 
of  the  27th  instant,  and  is  posted  to  the  Ruby  Mines  Division. 
Mysore,  January  7,  1888. 
Mr.  C.  M.  Anandatirtha  Rao,  who  returned  to  duty  on  the  7th 
instant,  having  passed  the  L.  C.  E.  Examination  at  Poona,  he  is 
brought  on  the  permanent  eatabliahmeut  as  an  Assistant  Engineer, 
3rd  grade,  with  effect  from  that  date. 

Madras,  January  10, 1888. 
The  following   reversion   is  oriiered  : — Mr.  J.  J.  Whiteley,  from 
Executive  Engineer,  temporary  rank,     4th   grade,    to  be  Assistant 
Engineer,    Ist   grade,     with     effect    from    1,3th   December   1887. 
Punjab,  January  12, 1888. 

Irrigation  Branch. 

Mr.  J.  H.  Brooke,  Executive   Engineer,    4th   grade,    temporary 
rank,  from  the  5th   Division,    Sirhind   Canal,  which  he  left  on  the 
afternoon  of  the  6th  Decemb(>r   1837,    to    the  Chenab  Canal  Divi- 
sion, which  he  joined  on  the  afternoon  of  the  13th  December  1887. 
Bombay,  January  12, 1888. 

Captain  E.  C.  Spilsburv,  r.e..  Executive  Engineer,  4th  srade, 
passed  an  examination  in  Marathi  according  to  the  Higher 
Standard. 

India,  January  14,  1888. 

The  services  of  the  undermentioned  officers  of  the  State  Rail- 
way Ei<tablishment  are  placed  at  the  disposal  of  the  Bengal-Nagpur 
Railway  Company  : — 

Mr.  E.  .7.  Moore,  Executive  Ensineer,  1st  <;rade,  svth.  pro  tern. 

Mr.  T.    W.  Bartlett,  Execntive  Engineer,  2nd  grade. 

Major  W.  Sedgwick,  RE,  Execntive  Engineer,  Ist  grade, 
Deputy  Consulting  Engineer  for  Railways,  Calcutta,  is  granted 
special  leAve  for  one  year  and  291  days,  with  effect  from  the  15th 
March   1888,  or  such  subsequent  date  as  he  may  avail  himself  of  it. 

Colonel  K.  A.  .Topp,  R  E.,  Superintendent  Eiiginee--,  3ni  class, 
temporary  rank,  State  Railways,  reverted  to  his  substantive,  rank 
of  Executive  Engineer,  Ist  grade,  with  effect  from  the  18th  No- 
vember 1887. 

Mr.  A.  E.  Rose,  Assistant  Engineer,   1st  grade,   North-Western 
Provinces  and  Oudh,  is  temporarily  transferred   to  Beluehistan. 
Military  Works  Department. 

Lieutenant  J.  W.  Pringle,  r.e.,  passed  the  examination  for  pro- 
motion to  Assistant  Engineer,  1st  grade,  prescribed  in  the  Public 
Works  Department  Code. 

Director-Oenaral  of  Railways. 

Mr.  C.  S.  Killick,  Assistant  Engineer,  1st  grade,  is  transferred, 
in  the  interests  of  the  public  service,  from  the  Cuddapah-Nellore 
State  Railway,  to  the  North-Western  Railway. 

N.-W.  P.  and  Oudh,  January  14,  1888. 

Irrigation  Branch. 
Mr.  G.  E.   Coles,   Executive    Engineer,   3rd   grade,  is,  on  return 
from   furlough,   posted   to   the   Nadrai  Aqueduct  Division,  Lower 
Ganges  Canal. 

Bengal,  Ja'huary  18, 1888. 
Estahlishment — Oene^al. 
Rai  Madhub    Clinnder  Roy   Bahadur,    Officiating    Inspector  of 
Local  Works  in  the  Dacca  Division,  is    granted    privilege  leave  for 
fifteen  days,  with  effect  from  the  24th  instant. 

The  officers  named  below  were  transferred  from  the  late  Raj- 
shahye  to  the  Darjeeling  Division,  with  effect  from  the  8th 
September  1887  :  — 

Rai  Kali  Prosonno    Mukerjee  Sihib,  Executive  Engineer. 
Rai  Aughore  Natli  Mnkerji  Sahib,  Assistant  Engineer. 
His  Honor    the    Lieutenant-Governor   is   pleased  to    make   the 
following  reversion  in  the  Engineer  establishment,  with  effect  from 
the  21flt  November  1887  :— 

Mr.  W.  B.  Gwyther,  Executive  Engineer,  4(h  grade,  tempo- 
rary rank,  to  be  Assistant  Engineer,  1st  grade. 

Railway. 
Baboo  Rnssick  Lnll  Roy,  Assistant   Engineer,  1st   grade,    is,  on 
return  from  privilege  leave,  poate<i  to  the  Assam-Bohar  State  Rail- 
way, which  he  joined  on  the  afternoon  of  the  11th  January  1888. 

British  India  has  'now  upwards  of  23,000  miles  of  telegraphs, 
and  the  Eastern  colonies  have  about  1,500  miles  more.  Austra- 
lasia has  more  than  33,000  miles,  Canada  has  17,000,  and  South 
Africa  about  8,000. 

The  Royal  Engineers  have  so  mnltiplied  of  late  years  that  it  is 
very  difficult  to  tinil  room  for  them  in  Chatham.  The  Sub-Marine 
Mining  Battalion  occupy  St.  Mary'.s  Rarradts,  and  half  of  (Chatham 
Barracks  is  occupied  by  Service  Companies. 


January  21,  '8 8.  J 


INDIAN  ENGINEERING. 


59 


Intititn  €nijtitccnitg  fJatent  ^egtsttr. 

Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department  : — 

The  Htli  January  1888. 

102  of  '67- — Kally   Suiiker    Dass,     of    No.    15,    Kasaripara    Road, 

Bhowanipore,  in  the  Suburbs  of  the  Town  of    Calcutta. 

— -For  improveme7it  in  cai^iaoen. 
107  of  '87- — Russick   Lall  Bose,  of  52,  Bowane  Chum  Dutt'a  Lane, 

Sankee  Bunga,    Calcutta. — For  improved  Indian  Stovs 

or  Cfi  colas. 
183  of  '87. — The  Roburite  Explosives  Company,  Limited,  of  No.  59, 

Old  Broad  Street  in  the  City  of  London,  and   Kingdom 

of  England. — For  improvements  in  the  manufacture  of 

explosives. 
190  of  '87. — Thomas   Cooper  John  Thomas,    Engineer  of  Finsbury 

Park,    in    the  County  of    Middlesex,    England. — For 

imprwements  in  gas  lamps. 
203  of  '87. — Charles  Ewing,  Civil  Engineer,  of    Barrackpore,   near 

Calcutta. — For  machinery  to  be  used  with  manual,   steam, 

gat,  water,  fallina  weights,  or  any  other  available  power 

for  pulling  punkahs,  but  tvhich  may  also  be  u^edfor  any 

other  purpose  requiring  power  to  be  applied  in  a  similar 

manner, 
228  of  '87- — .John  Henry  Brown,  Engineer,  of  New  York  City,  New 

York. — For  improvement  in  process  and  apparatus  for 

disintegrating  Jibrous  materials 
235  of  '87. — George  Jones  Atkins,  of  Tottenham,  in  the    County   of 

Middlesex,  England,  Electrician. — For  new  or  improved 

means  and  apparatus  for  the  separation  of  gold  and  other 

metals  from  their  ores. 

WANTED 

AN  OVERSEER  FOR  THE  MURREE  MUNICIPAL 
Committee  at  a  Salary  of  Rs.  80.  Applications,  with 
testimonials  (which  will  not  be  returned)  should  be  forwarded 
to  the  Assistant  Commissioner  and  Vice-President,  Murree. 

A.  WILLIAMS, 
Assistant   Commissioner 
Raw.^^lpindi  ;       )  and  Vice  President. 

12 th  January    1888.  | 

NOTICE. 

i  N    ENGINEER    OF    30    YEARS    PRACTICAL    Ex- 
perience seeks  a    re-engagement  as  Distiller    or    Brewer, 
and  is  capable  of  erecting  any  plant,  or  work  same.  Machinery 
of  any  description    ordered    from     home,    upon    most  advan- 
tageous terms. 

Address — M.l.E, 
CiO  Indian   Engineering. 


ASUTOSH  AUDDY  &  CO. 


14  and    16,    GOBIN    CHAND    DHUR'S   LANE,   CALCUTTA. 

Type   Foiiiulers,    Stprco-Typers  and   other   Printing 

illatcrial  Sii|»plier.s, 

ElectPOtyping  and  Wood   Engraving  of  the  best  class  at 

modepate  prices. 

Particulars  and  rejerences  on  application. 


Ipon  dipdep  Bridges  on  the  N.-W.  Frontier 
Road  in  tiie  Bannu  District,  Punjab. 

"pEQUIRED  one  or  two  European  or  Eurasian  Mechanics 
experienced  in    brick    masonry  and  well  work  and  in 
the  fitting  and  erection  of  girders. 

None  but  experienced  men  with  good  testimonials  need 
apply. 

Applications  with  copies  of  testimonials  to  be  made  to — 
The  Superintending  Engineer, 

\st  Circle,  f.  W.  D.,  Punjab, 

Rawal  Pindi. 


NOTICE. 


FOR   SALE. 


Surplus  Plant  and  Stores  of  the  Oude 
and  Rohilkund  Railway. 

Now  lying  at  the  three  Depots  named  below,  and  consist- 
ing of  the  following  : — 

At  the  Dufferin  Bridgfe  over  the  Gang-es  at  Benares. 

Portable  Steam  Engines,  Steam  Hoists,  Fixed  and  Travel- 
ling Cranes,  Bruce  and  Batho's  Patent  Dredgers,  Goliath 
Travelling  Cranes,  Travelling  Steam  Winches  of  15  and  20 
tons  over-head  lift,  Bull's  Dredgers,  Mortar  Pans,  Soorkee 
Mills,  Disintegrators,  Concrete  Mixers,  Centrifugal  k  West- 
inghouse  Pumps,  Pulsometers,  Pile  Drivers,  Mooring  Screws, 
Buoys,  Iron  Pontoons,  Diving  Apparatus,  Electric  Lighting 
Apparatus,  a  Workshop  Engine  of  25  horse  power,  an  assort- 
ment of  Workshop  Machines,  Pulleys  and  Shafting  in  posi- 
tion in  their  Workshop,  Plate  Girders,  6-inch  wrought  iron 
screw  Piles,  Derrick  Poles,  a  Contractors'  Locomotive  Engine, 
Angle  and  Bulb  Angle  Steel,  Hand  and  Miscellaneous  Tools 
and  Stores, 

At  the  Ganges  Bridge  Depot  at  Balawali,  near 
Roorkee. 

A  Workshop  semi-fixed  15  horse  power  Engine,  Workshop 
Machines  with  Driving  Pulleys  and  Shafting,  in  place. 

At  the  General  Stores,  Lucknow. 

Portable  Engines,  Steam  Hoists,  Pile  Drivers,  Goliath 
Travellers  with  15-ton  over-head  Steam  Winches,  Mortar 
Pans,  Soorkee  Mills,  Mooring  Screws,  Dredgers,  Electric 
Light  Apparatus,  Diving  Apparatus,  Hydraulic  Jacks,  Mis- 
cellaneous Tools  and  Stores,  Bridge  Transit  Instruments, 
Levels  and  Theodolites. 

For  particulars  of  the  above,  apply  to-- 

CHIEF  ENGINEER, 
0.  and  E.  Railway, 

LUCKNOTT. 


FRANK  W.  THOMPSON,  B.E.,  of  Ceylon. 

I»  on  a  visit  to  the  Australian  Colonies. 

Address— c/o  EDITOR  OF  THIS  .lOURNAL. 


GREAT  WESTERN  HOTEL, 

BOMBAY. 


The  ENCINEERINC  &  MINING  JOURNAL. 

SuBSCRiPTiiiN  Prick,  including  postaRe  for 
ludia  and  all  countries  in  the  Postal  Union, 
85  =  20«.  =R3.  14  per  annum.  All  payments 
must  be  niade  in  advance. 

The  Scientific  Publishing  Co., 
27,  PAUK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 

Gr—  A  —  pENNma 

FOB.  MEM.  INST.  PATENT  AGENTS, 

13,  Edropean  Asvr^oM  Lank, 
CA  LCUTTA. 

L.     C.     D'CRUZ, 

CATHOLIC  BOOK  DEPOSITORY, 

28,  Sunkaram  Ohettv  Street,  Black  Town, 

Agrent  for  INDIAN  ENGINEERING. 


NB'^  BOOKS. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I.C.E.,  lat»  Executive  Engineer, 
P.W.D.,  Punjab,  Fellow  of  the  Punjab  Uni- 
versity. 

Specifications  op  Works,  with  a  few  Useful 
Rules,  P'ormulfc,  and  Tables,  Illustrated  with 
Examples.  Re.   1-0-0. 

UsEFDL  RnLES  AND  Tables  relating  to  Mea- 
surement of  Timber,  Illustrated  with  PracI  ical 
Examples.  Second  edition,  revised  and  im- 
proved.    Rs.  2-8-0. 

*.*  These  Tables  give  at  sight  the  cubie  and  super- 
fipial  contents  of  Timbers.  'I'hey  are  designed  for 
the  use  of  Engineers,  Overseers,  Contractors,  and 
others. 


Th«  NEW  IMPERIAL  PRESS,  Lahore. 


PATENT  POCKET  SLIDE  RULES. 

For  Engmeeriner  Calculations, 

tor  giving-  at  sight  results  which   loeuld  othentiiu 
be  only  obtained  by  working  tedious    matheniaticeU 
formula. 

Uesignod  and  patented  by  LALA  GANGA  RAM 
A.  M.  I.  c.  E,  M.  I.  M.  K.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
___No.  I.  -For  Sc:inUinga  of    Timber  in  Beams  and 
/  Joists,  and  for  Strains  on  Trusses,  Ap- 

plicable to  all  forms  and    Spans.     Price 
Ks.    ..  ..  ..  ..10 

No,  5.— For  Thickness  of  Tletaining  Walls  (level 
topped  and  surcharged),  all  shapes  a«d 
heights,  under  all  possible  couditionst. 
Price  Rs.  ..  „     $ 

No.  3.— For  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  Ac,  all  form  and  spans) ; 
Bending  and  Shearing  St'-.ains  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  counter-bracing  deter- 
mined at  sight.  I'rice  U-i.  ..  10 
-  ^                   FULL  SET  FOR  Rs.  21 

Illustrated  Pamphlet  of  Instructions,  8hewlD£ 
several  examples  worked  out,  accompany  each  in- 
strument.    Pamphlet  separate,  S  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 
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GEO.  GAHAGAN  &  CO., 

ENGHTEEHS,    FOXJITDE^RS,    AND    TIMBER   MERCHANTS. 

CASTINGS  UP  TO  30  TONS  DAILY.    FORcInCS  UNDER  STEAM  HAMMER.    RIVETTINC  BY  HYDRAULIC  RIVETTER. 

Deaiffiii  a)id  Estimates  fimiished  for  Bridges,  Roofs,  and  all  kinds  of  Iron  and  Brass  tvork. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN   FIRMS:— 
BrOXTll    aai    May's    Portalile    Ennines,    Vertical    Engines,    and    Centrifugal  Pumps.     Th,S  Rlieaisll  DynamiJT 

Compiny    The  Uaitad  Rhenish  "Westphaliaa  Gunpowder.    Lee  and  Eon's  Celebrated  Portland  Cement. 

J.  E   Morgan  and  Son's  Mangalore  Tiles. 

FOR  SALE  : Corrugated  Iron,  ("Ash  and  Lacy's"  well-known  Globe  Brand,)  Plate,  Bar,  Angle  and  Tee  Iron,  Oast  and 

Wrought  Iron  Pipes  and  Fittings,  Tools,  &c. 
Olaaffov  Co&ts  Iron  an&  Steel  Company's  Steel  anl  Iron  Angrles  and.  Tees.    Flat,  Bound  and  S^nare  bars  "  Coats  Best." 
No.  1  Dvnamite  •■  •••  Rs.  1    6  per  lb.     I    No.  1  Blasting  Gelatine  ...  ...  Rs.  1    12  per  lb. 

Tr«ble  Dynamite  Detonators  2  10  per  100    I    Gelatine  Detonators  ...  -      .,    2    14  per  100 

BELLASIS   ROAD,    BYCULLA,  BOilBAY. 


BALMER.  LAWRIE     &    CO.,  Calcutta. 


]B  .A.  IM- !£.  X:  I^  S     A.»JI> 


C^X2  3VT-S. 


BANKING. 

Current  AccounU  opened  and  conducted,  free  of  charge ;  interest 
«t  S  pa-  cent,  per  annum  credited  half-yearly  on  minimum  month- 
ly baUnoes  exceeding  Ra.  500,  or  at  2  per  cent,  on  balances  of  not 
Ie«  than  lU.  i250.  Cheques  drawn  in  excess  of  funds  at  credit 
wiil  only  be  paid  under  special  sanction,  and  a  commission 
of  1  per  cent,  charged,  with  interest,  until  date  of  re-payment 

Fixed  Deposits  in  sums  of  Rs.  500  and  upwards  received  for  sta- 
ted periods,  on  which  interest  is  allowed,  payable  either  in  In- 
dia or  England  at  current  exchange  ;  special  terms  on  application. 

Remittances.  — Drafta  granted  at  the  current  rate  of  exchange,  on 
Mewa.  Alex.  Lawrie  t  Co.,  London,  and,  if  desired,  the  first 
will  be  sent  direct  to  address  in  Europe  ;  when  payable  to  a  lady, 
the  Christian  name  in  full  is  required.  Periodical  remittances 
to  England  arranged  for  ;  credits  opened  at  home,  if  wished,  and 
regular  family  payments  made  in  England.  Cypher  addresses, 
for  use  in  remitting  by  telegram,  registered  without  charge. 

Investments. — Oovemroent  and  other  Securities,  Debentures,  .Shares, 
etc.,  purchased,  sold,  received  for,  and  delivered  from,  safe  cus- 
tody, ;  Dividends  and  interests  collected  at  one  uniform  charge  of  J 
per  cent,  commission.  Constituents  advised  regularly,  if  desired, 
of  the  market  value  of  their  investments. 

Pay  Bills  and  Pensions  realised.  Approved  bills  on  London  cashed 
or  forwarded  for  collection. 


AGENCY. 

Regimental  and  Personal. — Goods,  baggage,  parcels,  etc.,  landed 
and  cleared  at  Calcutta  and  forwarded  to  destination  up-country. 
To  ensure  accuracy  and  despatch,  constituents  should  instruct  send- 
ers at  home  to  ship  through  Messrs.  Geo.  W.  Wheatley  4  Co. 'a 
"  Globe  Foreign  Express"  (London  and  Liverpool).  Packages  for 
shipment  home  must  be  addressed  to  Balmer,  Lawrie  ic  Co., 
Proprietors,  Anglo-Indian  Carrying  Co. 

Passages  Booked  by  all  first-class  steamers,  free  of  commission 
charge ;  constituents  met  on  arrival  from  either  up-country  or 
abroad,  their  baggage  received  and  w.arehoused,  if  necessary. 
Letters,  Telegrams,  etc.,  received,  forwarded  or  kept  till  called  for. 
Life  Insurance  arranged  on  the  most  favourable  terms  with  the 
best  Offices. 

Business. — Commercial  Companies,  Trading  Firms,  Clubs,  News- 
papers, etc.,  represented  in  London  or  Calcutta ;  if  local,  their 
general  business  and  financing  details  are  organised  and  managed  ; 
if  up-country,  all  shipping  and  forwarding  requirements  are  attend- 
ed to. 


London  Agents: 

Messrs.  Alex.  LAWRIE  &  Co.. 

14,   St.   Mary  Axe,   E.G. 


T.    E.    THOMSON    &    CO.,    O,  Esplanade  Rotv,  Calcutta. 

Hardware  &  Metal  Merchants,  Manufacturers,  Wholesale,  Retail  &  General  Furnishing  Ironmongers, 

lMP(MiTKKS  OF 

PORTABLE,  TRACTION,  AND  STATIONARY  STEAM  ENGINES,  ENGINEERINC  MACHINERY. 

EN  GIN  KK  Rrt.'     c;aKPKNTEKS'      ^ND     SMlTidH'      rOOLS. 
Wrought  Iron  Gas,  Steam  &  Water  Tubes,  Lap  Welded  Boiler  Tubes,  Brass  &  Copper  Steam  Tubes. 

THE  FATBtTT  FLUMBAaO  AITS  SALALIAKSEK  CKUCI£LES. 

FOUNDRY,  PLUMBAGO,  AND  HOT   AIR  FURNACES  FOR  MELTING  BRASS. 

CAST  IRON  PIPES  FOR  WATER,  RAIN  WATER  PIPES,  AND  CONNECTIONS. 

lOWMOOR,  PARMLEY  AND  BEST  STAFFORDSHIRE  BAR  AND  SHEET  IRON,   PLAIN  GALVANIZED  AND  CORRUGATED  IRON  SHEETS,  RIDCINC  AND  CUTTEBINC, 

HIGH    OONDUCTIVITY    COPPEf?    TAPE    LIGHTNING    CONUUCTORs. 
UOLLKD  IKOX  JOISTS  AM>  UIKUEKS. 

FIRE  AND  GARDEN  ENGINES,    PUMPS  FOR  HAND,  CATTLE,  AND  STEAM  POWER. 

SCALE  BEAMS  AND  WEIGHING   MACHINES. 

Brick,  Pipe,  Tile   Machines,  Bric/i  Presses,  and  Pug  Mills,  the  Excelsior  Horse  and  Hand-Power  Lawn  Mowers. 

ILLUSTRATED  PRICE  CATALOGUES  OS  AMPLICATION. 
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§.ottcts. 


The  Ofice  of  Publication  of  iiitiian  (ffngiitetriug  w  at  the  "  Stae 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  shotdd,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,    Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing SMhscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
•Calcutta;  and  all  remittances  be  made  payable  to  them. 


Struts  o£  Subscription  : 

Yearly.  Half-yearly.  Quarterly. 

Iccluding  Postage  in  India        ...  Es.  12     ...     Rs.  7     ...     Ks.  4 
Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
und  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Conihill,  B.C. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

EOME. — LOESCHER  &  Co. 

STRAITS  SETTLEMENTS.—"  The  Straits  Times,"  Singapore. 

CHINA    AND  JAPAN. — Lane,  Crawford  &  Co.,    Hong-Kong, 

Shanghai,  and  Toko/uima. 

JAVA.— G.  KoLFF  &  Co.,  Batavia. 

AUSTRALIA. — Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  o8  Charges  for  jffduertiaements. 

Oae  Page.  Half  Page.        Quarter  Page.  Eighth  Page.        Sixteenth  Page. 

Rs.  50    ...    Rs.  30    ...    Rs.  18    ...    Rs.  10      ...      Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 


EDITORIAL  ANNOUNCEMENTS. 


An  Index  of  the  contents  of  Volume  II.  with 
a  title  page  will  be  issued  at  an  early  date  next 
month. 


Contributors  would  doubly  favor  us  by  having 
any  drawings  or  sketches  that  may  accompany 
their  articles  prepared  of  a  size  to  suit  the  pages 
or  columns  of  the  Journal. 
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IRRIGATION  IN  THE  PUNJAB. 
Owing  to  its  natural  features  the  Punjab  is  a  veritable 
hard    nut    for   an  Engineer  to  crack,  and  it  is  there  that 
the   science  of  Engineering   has   achieved  its  wonderful 
conquests.     Intersected     by    treacherous   rivers,    ravines 
and   hills,  it  presents  obstacles    to    the    prosecution    of 
works    of    public    utility    which    are  rarely  to  be  met  in 
any  other  province  in   the  Empire,    but    nevertheless    it 
abounds    with    structures    that    are    the    admiration  of 
travellers  from  Europe   and   America.     To    say    nothing 
of   the  magnificent  bridges  that  span  its  historic  streams, 
let  us  turn  to    its    canals   to  see    what    beneficent    in- 
fluence   they    exercise    in    scattering   plenty   through  a 
barren  land.     These  are  divided  into    perennial,  such    as 
the    Swat    River,  Western  Jumna,  Bari   Doab,   Sirhind 
and  Chenab ;  and  others    which    are    of   an    inundatory 
character,    such    as    the  Lower  Sohag  and  Para,  Sidhnai, 
Upper  Sutlej,  Lower  Sutlej  and  Chenab,  Indus,  Muzuffur- 
gurh  and  Shahpore.     Of  the  former  there  are  1,.330  miles, 
besides  5,034    miles   of  distributaries,  and  of  the  latter 
2,440  miles,  besides  G41  miles  of  distributaries.  In  the  year 
1886-87,  1,011,061  acres  were  irrigated  by  the  Perennial 
Canals,  and  939,579  by  the   Inundation  Canals,  making  a 
total   of    1,950,640    acres,   or    25,000   acres    more    than 
in  1882-83.     There  has  been   satisfactory  progress  on  the 
Perennial    Canals,   and    it  will    be   probably   maintained 
as  the  irrigation  on  the  Sirhind  Canal  has  been  increasing 
faster    than    was    expected.     This    also    applies     to  the 
Swat  River  Canal  as  the  water  was    taken    very    largely 
during    the    rabi  season,  when   there   was  no   rain.     In 
regard  to  the  Inundation    Canals,  the  area   watered   by 
them  depends  to  a  greater  or  less  extent  on  the  floods  in 
the  rivers,  as  the  heads  are   open,  and  the   water  in    the 
streams  uncontrolled  ;  but  the  new  Sidhnai  Canal,  which 
has  a  weir  across  the  Ravee  at  its  head,  irrigated  27,162 
acres    in    the    first    year   out  of  an  estimated  total    area 
of  64,000  acres,   and  in   the  present  official  year    there 
may    be    a   large   increase.     The  principal  crops   which 
have   enjoyed    the   advantage   of   irrigation   during  the 
past  five   years   are  sugarcane,  rice,  jowar,  maize,  wheat 
and  cotton,  but  principally  wheat  which  covered  an  area  of 
747,514  acres,  the  largest  on  record.     The  area  occupied 
by  cotton  is  also  steadily  increasing.     The  estimated  value 
of  crops  grown   on   the   canals  during  the  period   under 
notice  is  R.s.  5,67,58,501.     Taking  the  Perennial  Canals, 
and  leaving  out  the  Inundation  Canals,  the  crops  on  which 
are  helped  by  well  irrigation,  the  average  value  per  acre 
i.s  Rs.  3172,  while  the  average  water-rate  per  acre  is    only 
Rs.  3'03,  or  less  than  one-tenth.    The  supplies  in  the  rivers 
were  abnormally  low  during  the  decline  of  the  year,  and 
the  whole  of  the  supply  of  the  Sutlej    was  diverted  to  the 
Sirhind  Canal.     The  floods  of  1886  severely  damaged  the 
scouring  sluices  at  the  head  of  the  Baree  River,  but  subse- 
quently they  were  repaired,  and  have  successfully  withstood 
the   floods    of    last    year.      The    capital    outlay    during 
1886-87  for  Protective  Irrigation   Works,  Swat  River,  is 
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Rs.  1,00,505  ;  for  irrigation  works  not  charged  ag-aiust 
nerenue  Rs.  20,19,259 ;  for  minor  works  and  navigation  not 
classed  as  puKluctive  Rs.  13,502 ;  contribution  (Sirhind 
Ouial)  Rs.  9,84,654.  In  addition  to  the  above,  a  sum  of 
R&  49,401  has  been  added  to  the  previous  outlay  on  works 
not  chargtil  against  revenue  on  account  of  survey  works  up 
to  the  end  of  1878-79.  The  as.scssments  have  risen  from 
Rs.  43,72,780  in  1885-86  to  Rs.  47,03,575  ;  the  working  ex- 
penses fn>m  Rs.  21.85,744  to  Rs.  23,77,640  ;  and  the  profits 
fit)m  RsL  21,87,036  to  Rs. 23,25,935.  Excluding  theMozuffur- 
gurh  Canals,  which  have  no  capital  account,  the  profits 
shew  a  return  of  370  |>er  cent,  on  the  total  capital  outlay 
at  the  end  of  1886-87,  against  361  in  the  previous  year. 
Taking  the  Protective  and  Productive  Works,  on  which 
alone  interest  is  charged,  the  assessments  have  risen  from 
Rs.  30,80,956  to  Rs.  33,48,025 ;  the  working  expenses  have 
increased  from  Rs.  13,22,049  to  Rs.  14,37,600 ;  and  the 
profits  from  Rs.  17,58,907  to  Rs.  19,11,025.  The  return 
on  the  capital  outlay  to  the  end  of  the  year  under  review 
is  344  per  centum  against  329  for  1885-86,  and  the 
{m>fits  (all  short  of  the  interest  charges  by  Rs.  1,71,487. 
If  the  Swat  River  Canal,  which  is  a  Productive  Work,  be 
excluded,  the  return  is  363  per  cent.,  and  the  deficit  only 
Rs.  56,572,  or  rather  less  than  the  interest  charges  on  the 
Chenab  Canal,  which  has  not  yet  been  put  in  operation. 
The  amount  collected  under  Protective  and  Productive 
Works  is  Rs.  32,07,249,  and  after  deducting  Rs.  14,37,600 
for  working  expenses,  there  is  a  balance  of  Rs.  17,69,649 
p)r  the  purpose  of  meeting  interest  charges  amounting 
to  Rs.  20,82,512,  the  result  being  a  deficit  of  Rs.  3,12,863. 
ilxcluding  the  Swat  River  Canal,  the  deficit  is  reduced  to 
Rs.  1,56,500.  The  total  net  revenue  from  Protective  and 
Productive  Works  which  have  been  in  operation  up  to  the 
close  of  1886-87  amounts  to  Rs.  4,86,30,956,  and  the  total 
interest  charges,  and  the  total  charges  on  account  of  inter- 
est, after  the  alterations  had  been  carried  out  as  ordered  by 
Government,  to  Ra  2,96,84,023,  so  that  the  balance  of  net 
revenue  was  Rs.  1,89,46,933;  at  the  end  of  1885-86  it 
was  Rs.  1,92,59,796.  But  this  falling  off  is  only  temporary, 
and  will  cease  with  the  development  of  the  irrigation  on 
the  Sirhind  Canal.  The  working  expenses  of  Protective 
and  Prwluctive  Public  Works  amount  to  Rs.  14,37,600 
against  Rs.  13,22,049  in  the  previous  year,  and  ths;  rate 
per  acre  irrigated  is  Re.  136  against  Re.  142  ;  the  increase 
in  cost  is  partly  due  to  increased  charges  in  the  revenue 
account  on  new  canals,  and  partly  to  heavy  outlay 
on  the  Baree  Doab  Canal  Headworks.  Attempts  are 
being  made  to  reduce  the  expenses  of  the  Western  Jumna 
Canal  which  are  at  present  rather  high.  The  expenses  of 
works  not  classed  as  productive  amount  to  Rs.  9,40,040 
again-st  Rs.  8,63,695  in  1885-86,  and  the  rate  per  acre  is 
Re.  1-05  against  Re.  102.  The  cost  of  working  the  Upper 
and  Lower  Sutlej  systems  has  increased,  owing  to  im- 
provements in  the  canals.  In  the  matter  of  miscellaneous 
receipts,  the  year  1886-87  ranks  third  in  the  last  five 
years  with  Rs.  2,28,470.  During  the  kharif  of  1886-87, 
the  Sidhnai  Canal  was  opened,  but  only  moderate  supplies 
cotdd  be  run  in  it,  as  the  banks  being  new,  irrigation  was 
carried  down  to  the  crossing  of  the  North- West  Railway, 
and  owing  to  the  water-courses  having  been  completed 


beforehand  a  sjvtisfactory  start  was  made.  The  Resolu- 
tion goes  on  to  say  that  the  Native  States'  branches  of  the 
Sirhind  Canal  were  practically  completed  during  the  year, 
and  a  large  number  of  distributaries  were  made  over  to 
the  States  for  irrigation.  The  area  irrigated  from  thai 
Native  States  may  be  roughly  put  down  at  57,000  acres, 
as  nothinsr  accurate  is  known  about  them,  and  the  assess- 
ments  at  Rs.  98,875.  Last  year  surveys  were  made  for  a 
canal  from  the  loft  bank  of  the  Jhelum,  and  for  the  Sirsa 
(kharif)  branch  of  the  Western  Jumna  Canal,  which  have 
been  almost  completed.  In  conclusion  the  Resolution 
says  : — "  The  Punjab  presents  an  unrivalled  field  for  irriga- 
tion projects  ;  there  is  water,  land  of  good  quality  and 
sufficient  surplus  population  to  cultivate  it,  while  the 
scanty  and  uncertain  rainfall  makes  irrigation  a  necessity, 
and  guax-antecs  steady  returns." 


KATTYWAR  AND  PROGRESS. 

Paradoxical  although  the  statement  may  seem  at 
first  sight,  it  is  nevertheless  true  that  a  backward  Indian 
province  has  better  chances  of  sliding  into  progressive 
grooves,  than  one  in  which  the  people  have  done  whaf; 
little  they  could  to  help  themselves  in  the  onward  way. 
The  deficiencies  of  the  backward  province,  its  incom- 
patibilities with  and  fallings  away  from  latter  day 
administrative  ideals  of  propriety,  are  then  by  force  of 
surrounding  circumstance  strongly  marked,  get  accentua- 
ted by  comparison  with  the  behaviours  of  other  provinces, 
become  a  shame  and  reproach  to  men  having  local 
authority  and  to  unofficial  district  notables  aspiring  to- 
be  Rai  Bahadurs  or  Nawabs. 

Some  fine  day,  possibly  by  virtue  of  a  strongly  worded 
hint  from  some  Secretary  to  Government,  both  these 
classes  wake  up  to  a  realization  of  district  shortcomings, 
and  then  the  pursuit  of  progress  and  reform  is  entered 
on  bald-headed,  and  what  was  a  backward  province 
soon  outstrips,  and  leaves  behind  in  the  race  for 
progress  those  that   used   to   be   esteemed   forward  ones. 

The  Punjab  was  an  instance  in  point,  thirty  years 
ago.  What  had  been  a  few  years  before  Runjeet  Singh 's' 
big  barbarian  camp,  bigotedly  conservative,  and  opposed 
to  all  utilities,  had  been  therefore  taken  in  hand  con 
amove  by  Anglo-Indian  reformers,  and  had  become  a 
pattern  State,  a  model  held  up  before  the  rest  of  India 
for  admiration  and  example.  Fifteen  years  ago  Behar 
was  a  byword  of  backwardness,  a  reproach  to  the  local 
Government,  and  to  Beharees  at  large. 

By  way  of  remedy  railways  were  introduced  into  the 
province,  and  in  the  matter  of  those  wealth  and  wisdom 
promoting  agencies,  Behar  is  now  better  served  than 
any  other  part  of  Sir  Steuart  Baylcy's  satrapy.  Of  late 
years  it  has  been  backward  Kattywar's  turn  to  get 
fillips  and  encouragements  in  the  way  of  progress. 
Trade  to  Kurrachee  has  been  fostered,  extensive  harbour 
works  have  been  constructed  for  its  behoof,  railways 
have  been  made,  and  are  being  made,  to  subserve 
Kattywar  interests.  In  a  week  or  two,  the  line  connect- 
ing the  Bhownuggur-Gondal  Railway  with  the  sea  at 
Verawal  will  be  open  for  traffic  to  Junagadh.  Ajrropos 
of   the    benefits    it    brings    in    its    trains  the  Bo^nbay 
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Gazette  wrote  in  a  late  issue : — "  We  are  within  measur- 
able distance  then  of  the  connection  of  the  present  main 
line  of  Kattywar  mth  the  sea  at  three  ports — Bhow- 
nuggur,  Verawal,  and  Porebunder — a  fact  whose  bearing 
upon  the  economic  development  of  the  province  is  not 
likely  to  be  under-estimated.  Three  at  least  of  the 
most  productive  of  the  cotton  growing  States  of  Katty- 
war will  then  be  in  commixnication  by  a  short  and 
direct  railway  and.6ea  transit  with  the  Bombay  market. 
The  first  result  will  doubtless  be  that  a  larger  area  of 
the  rich  black  soil  which  abounds  in  the  province  will 
be  brought  under  cotton  cultivation.  There  is  still  a 
good  deal  more  land  in  Kattywar  than  the  cultivators 
have  as  yet  known  how  to  farm  profitably.  Increased 
accessibility  to  distant  markets  will  raise  local  prices, 
>vill  stimulate  production,  and  lead  to  the  prosperity  of 
the  Kattywar  Durbars  and  their  subjects. 

Some  six  weeks  ago  Lord  Reay  turned  at  Doraji 
the  first  sod  of  the  Porebunder  Railway,  which  is  estima- 
ted to  cost  about  33  lakhs  of  rupees,  and  which,  starting 
from  Doraji,  the  present  tenninus  of  the  Bhownuggur- 
Gondal  line,  will  tap  the  trade  of  such  important 
business  centres  as  Superi,  Upleta,  Bhayawardar,  Jodh- 
pore,  and  Ranarao.  It  is  hoped  that  some  modification 
of  the  Hyderabad-Pachpadra  Railway  scheme  may  yet 
(jevelop  it  into  practical  utility. 

The  Morvi  State  Railway,  a  two  feet  six  line,  which 
runs  from  Wadhwan  to  Morvi,  and  runs  cheaply,  its  first 
thirty  miles  of  rail  being  laid  down  on  the  high  road,  isabout 
to  be  extended  by  a  branch  from  Wankaneer  to  Rajkote. 

Then  there  Is  a  hopeful  project  for  a  Wadhwan-Sidh- 
pur  Railway,  towards  construction  cost  of  which  the 
Maharaja  of  Bhownuggur  offers  to  contribute  fifteen  lakhs 
of  rupees,  having  probably  in  his  mind's  eye  some  notion 
of  making    Bhownuggur  serve  as   a    port  for  Rajputana- 

Upon  its  harbour  a  good  deal  of  money  has  been  spent 

judiciously,   and  to  good  purpose.     For  the  port  does 

a  brisk  trade,  and  is  steadily  growing  in  importa  nee  and 
value.  In  that  connection  we  are  told  that  Mr.  Proctor 
Sims,  the  State  Engineer,  has  matured  plans  for  the 
construction  of  a  port  landing  stage,  moving  upon  wheels 
and  rising  and  falling  with  the  tide — a  convenience 
which  is  expected  greatly  to  facilitate  the  loading  and 
unloading  of  coasting  steamers.  It  is  suggested  that 
a  convenient  site  for  a  dock  for  ocean  going  steamers  may  be 
found  at  Bhownuggur  near  the  lighthouse.  Last  year 
the  exports  from  that  port  were  valued  at  Rs.  1,08,94,000, 
and  89i  lakhs  worth  of  imports  passed  through  it. 

Within  the  last  eighteen  months  some  of  the  hoardings 
of  the  late  ruler  of  Porebunder  have  been  expended  on 
the  erection  of  a  lighthouse,  and  construction  of  a  broad 
road  along  the  sea  face  of  the  town.  Several  smaller 
thoroughfares  have  been  opened  out  in  connection  with 
the  Bunder  road,  and  a  highway  has  been  made  to  Adi- 
tana,  where  are  the  famous  stone  quarries — a  first-class 
work  this,  regularly  graded  throughout  with  extra  strong 
bridges.  It  is  hoped  that  a  steam  tramway  will  run  along 
it  before  long.  The  necessary  rails  could  be  laid  down 
cheaply  ;  working  expenses  would  be  light ;  and  experts 
are  of  opinion  that  a   tram   line  would   be   sure  to  pay. 


Porebunder's  Jubilee  Memorial  is  an  embankment  crossing 
the  creek.  That  strikes  us  as  very  much  more  sensible 
than  a  contribution  to  the  Indian  Institute  at  Kensington. 
Sketchy  and  incomplete  although  the  due  limits  of 
a  newspaper  article  compel  this  writing  to  be,  yet  enough 
has  been  written,  we  take  it,  to  justify  the  paradox  that 
has  served  us  for  text.  Kattywar,  only  the  other  day 
so  backward  in  all  matters  affecting  material  progress, 
bids  fair  soon  to  become,  is  fast  becoming,  Kattywar 
the  forward  in  all  good  works.  The  Rajcoomar  College 
has  helped  somewhat  towards  this  satisfactory  result  for 
the  province  ;  but  the  reproach  of  its  fatuous  backward- 
ness   has    helped    much    more. 


DISTRICT  BOARDS  IN  THE  CENTRAL 
PROVINCES. 

It  is  a  happy  sign  of  the  times  that  our  fellow  subjects 
are  beginning  to  realise  the  fact  that  the  boon  of  self- 
government  has  been  conferred  on  them,  not  with  the  ob- 
ject of  testing  their  powers  of  elocution,  but  to  educate 
them  in  the  management  of  Municipal  affairs.  This  is 
not  an  innovation  in  the  strict,  if  not  narrow,  sense  of  the 
term,  for  the  village  or  pujichayet  system  has  been  known 
here  from  time  immemorial.  To  some  extent  there  was 
a  breaking  up  of  those  institutions  since  the  time  of  the 
first  Muhammadan  conquest  in  the  tenth  or  eleventh 
century  of  the  Christian  era ;  and  with  the  advent  of 
British  supremacy  there  have  been  yet  more  startling 
changes,  consistent  with  Western  ideas,  but  unknown  to  the 
people  of  the  country.  The  elaborate  system  of  Municipal 
government  with  its  Commissioners  and  Local  and  District 
Boards  point  to  an  earnest  desire  on  the  part  of  the  State 
to  instruct  the  'masses'  in  the  art  of  self-government.  To 
recognise  the  responsibilities  attaching  to  the  duties 
of  Local  and  District  Boards  is  one  of  primary  im- 
portance, and  the  members  would  do  well  to  direct 
their  attention  to  them.  On  such  subjects  reticence 
in  superior  authorities  is  not  commendable,  and  we 
are  therefore  glad  to  find  Mr.  Mackenzie,  Chief 
Commissioner  of  the  Central  Provinces,  in ;  his  usual  out- 
spoken way,  reminding  the  District  Councils  of  what  they 
ought  to  do. 

In  a  recent  issue  of  the  local  Gazette  we  observe 
that  the  total  expenditure  on  roads  was  Rs.  1,26,611 
(original  works  Rs.  57,106  and  maintenance  and  re- 
pairs Rs  69,505)  or  about  Rs.  13,000  less  than  the 
budget  estimate  of  road  cess,  while  the  receipts  from  road 
cess  were  Rs.  1,43,549.  Now  the  principle  generally  ac- 
knowledged is  that  the  expenditure  on  roads  should  at  least 
equal  the  income  derived  from  the  above-mentioned  cesses. 
But  some  of  the  District  Councils  shewed  a  lamentable 
failure  in  realising  the  principle.  For  instance,  at  Nagpur 
the  income  was  Rs.  17,910  and  the  expenditure  Rs.  8,130  ; 
in  Betul  the  income  was  Rs.  3,870  and  expenditure  Rs. 
703  only ;  in  Raipur  the  income  was  Rs.  16,890  and  expen- 
diture Rs.  4,782.  In  the  cases  of  Nagpur  and  Raipur 
the  failure  is  ascribed  to  the  "  non-existence  of  a  suitable 
professional  agency  for  carrying  on  work  away  from  head- 
quarters." But  the  Chief  Commissioner  is"  inclined  to 
believe  that  the  main  cause  of  these  shortcomings,  at  least 
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in  the  matter  of  repairs,  is  attributi\ble  to  "  undue  centra- 
Uaition  of  work  »uid  to  the  District  Councils  neither  under. 
taking  to  carrj'  out  the  requirements  of  the  more  remote 
localities  nor  permitting  the  Local  Boards  to  execute  the 
works  themselves." 

Mr.  Mackenzie  calls  upon  the  public  to  co-operate  with 
District  administration  in  carrjdng  out  such  works  of  local 
utility,  as  the  erection  of  serais,  the  improvement  of  water- 
supply.  &c.,— for  which  no  separate  cess  Ls  levied.  In  order 
that  the  burden  should  fall  on  all  alike  he  suggests  that  the 
public  assist  with  "  cash,  material  or  labour,"  so  that  if  such 
help  were  systematically  sought  there  would  be  no  neces- 
aty  for  District  Councils  to  bear  the  entire  burden,  but  to 
confine  them.selves  to  grants-in-aid.  This  plan,  it  need 
hardly  be  said,  will  leave  a  large  sum  of  money  unfettered 
in  the  hands  of  the  Councils  which  might  be  appropriated 
for  other  usefiil  purposea  In  this  connection  it  might  be 
said  here  that  the  malguzars  of  the  remote  Bilaspur 
district  have  set  a  brilliant  example,  not  only  to  the  Central 
Provinces,  but  to  the  whole  of  India. 

The  subject  of  village  sanitation  is  not  overlooked. 
The  Chief  Commissioner  very  properly  remarks  that 
nnaided  oflScial  action  could  not  accomplish  much  without 
the  active  co-operation  of  District  Councils  and  Local 
Boards,  which  should,  in  concert  with  the  executive,  work 
the  simple  sanitary  rules  drawn  up  by  Mr.  Crosthwaite_ 
Already  some  progress  has  been  made  in  this  direction, 
but  a  great  deal  more  remains  to  be  done.  A  new  depar- 
ture has  been  inaugurated  in  regard  to  agricultural  exhi- 
bitions, as  directed  in  a  circular  of  the  Government  of 
India,  that  instead  of  awarding  money  prizes  to  successful 
competitors  improved  agricultural  implements  and  good 
live  stock  should  be  distributed  among  them.  Reports 
from  Warda,  Hoshungabad  and  Betul  shew  that  the  sug- 
gestion has  been  acted  upon,  and  which  should  be  follow- 
ed more  largely  throughout  the  Provinces.  In  order  to 
.  create  an  interest  in  the  subject,  the  Chief  Commissioner 
throws  out  a  hint  that  representatives  of  the  agricultural 
and  mercantile  communities  on  Local  Boards  could  render 
valuable  assistance  to  that  Department. 

The  quality  of  the  local  works  carried  out  is  favorably 
commented  upon,  but  there  has  been  some  delay  in  repairing 
roads,  to  which  the  serious  attention  of  the  Boards  is  invited, 
as  such  dilatoriness  cannot  but  tend  to  inconvenience  the 
public  and  interrupt  traffic.  They  are  also  reminded  that  as 
under  the  existing  law  the  Council  or  Board  can  dismiss  any 
of  their  servants  who  are  unfit  for  employment,  this  provi- 
sion might  be  put  in  force  against  those  who  are  appar- 
ently incompetent.  In  conclusion  Mr.  Mackenzie  remarks 
that  in  order  to  provide  for  a  proper  system  of  work  the 
District  Council  should  secure  the  help  of  District  Boards 
in  the  preparation  of  Budget  estimates  and  the  plan  of 
operations  for  each  year.  This  will  enable  the  former  to 
arrive  at  a  definite  conclusion  as  to  which  works  might 
be  entrusted  for  execution  to  the  Boards,  and  which 
might  be  retained  in  their  own  hands.  This  division 
of  labor  would  no  doubt  tend  to  facilitate  the  progress 
of  work  through  the  medium  of  systematic  arrangements, 
the  District  Overseer  acting  under  the  orders  of  the 
Councils  for  all  Boards  in  the  circle. 


gioits  mxii  Cainments. 


Completion  of  the  Oxus  Bridge. — The  bridge  over 
the  Amu  Daria  at  Charjui  has  beea  completed,  and  the 
first  train  passed  over  in  safety  on  the  20th  instant. 

Capt.\in  Griesbach's  Visit  to  Cabul.— It  is  now 
definitely  settled  that  Captain  Griesbach  goes  to  Cabul 
shortly  to  institute  Geological  explorations  for  the  Amir. 
Mineral  Finds  in  Sonthalla.— 'J.'he  Englishman 
says :  It  is  reported  that  Mr.  Agabeg  Agabeg  has  succeed- 
ed in  finding  rich  iron  ore  in  quantity,  with  limestone 
and  coal  within  easy  reach,  in  his  mineral  explorations 
of  the  Sonthal  Parganas. 

Irrigation  in  Western  India. — 26i  lakhs  of  rupees 
were  expeuded  on  irrigation  during  the  year  1886-87. 
The  total  area  of  lands  irrigated  from  Government 
irrigation  works  declined  from  57,567  acres  in  1885-86  to 
40,903  acres  in  the  year  under  review.  There  was  an  in- 
crease of  Rs.  17,666  in  the  total  water-rate  assessment  of 
Rs.  1,78,825. 

Chief  Engineer,  Rampur  State. — Mr.  Wright,  much 
to  the  regret  of  many  in  Lucknow,  leaves  shortly  for  the 
Rampur  State,  to  take  up  his  appointment  there  as  Chief 
Engineer.  That  State  has  decided  to  embark  on  a  system 
of  public  works,  and  Mr.  Wright  is  to  superintend  the 
execution  of  these  works  ;  and  perhaps  a  light  railway  or 
two  may  be  included  in  them  as  feeders  to  the  Oudh  and 
Rohilkund  system. 

Mysore  Gold-Mining  Companies.— It  is  announced 
that  Lord  Ribblesdale  is  to  visit  Mysore,  on  behalf  of  a 
number  of  the  Mysore  Mining  Companies,  to  endeavour 
to  obtain  from  the  Maharaja's  Government  more  favor- 
able terms  for  the  renewal  of  the  mining  leases  in  that 
State.  The  leases  are  only  for  thirty  years,  and  it  is  felt 
by  the  shareholders  that  in  many  cases  this  terra  will  be 
altogether  insufficient. 

A  Branch  Line  op  Railway. — It  is  proposed  to 
construct  a  branch  line  of  His  Highness'  Railway  to 
Raipur  in  the  Central  Provinces  instead  of  to  Chanda, 
as  it  is  believed  that  it  would  prove  a  greater  success 
financially.  The  Agent,  Mr.  Furnivall,  accompanied  by 
Mr.  A.  J.  Dunlop,  Inspector-General  of  Revenue,  had  an 
interview  with  the  Minister  on  the  subject  on  the  13th 
instant,  but  it  is  not  known  yet  what  course  has  been 
decided  upon. 

A  White  Elephant. — Contrary  to  official  expectation, 
the  bulk  of  the  export  trade  has  not  been  drawn  from  its 
old  channel  by  the  opening  of  the  Hooghly  Bridge.  The 
proportion  of  downward  traffic  diverted  vici  Chitpur  has 
been  comparatively  insignificant,  as  merchants  have  not 
availed  themselves  of  the  opportunities  for  shipping  pro- 
duce direct  through  the  Jetties.  The  Jubilee  Bridge  at 
Hooghly  is  likely  therefore  to  be  a  "white  elephant"  till  the 
circle  of  communication  is  completed  by  the  opening  of 
the  Kidderpur  Docks. 

Items  from  Burma. — A  Correspondent  writes : — Mr.  J. 
Mackenzie,  Honorary  Assistant  Engineer,  at  present  Com- 
mander of  the  river  steamer  Maclvor  on  the  Chindwin,  is 
to  be  transferred  to  the  Punjab  as  Commander  of  the 
Government  steamer  Ghenab.  Mr.  A.  Wernigg,  Chief 
Workshop  Foreman  of  the  Burma  State  Railway,  has 
invented  a  spike  extractor,  which  is  of  great  utility  in 
removing  spikes  from  sleepers.  The  Manager  of  the  line 
was  so  pleased  with  it,  that  he  ordered  a  number  to  be 
made  up  in  the  Workshop. 
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The  Bengal  P.  W.  D.  Secretary. — The  /.  D.  N.  learns 
that  it  is  now  definitely  settled  that  Colonnl  Browne, 
E.E.,  Chief  Engineer  and  Secretary  to  the  Government 
of  Bengal,  in  the  Public  Works  Department,  will  retire 
on  promotion  to  Major-General  in  March  next,  and  that 
he  will,  in  all  probability,  be  succeeded  in  both  appoint- 
ments by  Mr.  E.  J.  Martin,  an  officer  with  a  long  roll  of 
service  in  the  province,  who  designed  the  Calcutta  Exhi- 
bition of  1884.  the  facade  of  Writers'  Buildings,  the  New 
Treasury  Buildings,  &c.,  &c. 

A  Remarkable  Hand  at  Whist. — An  extraordinary 
incident  in  a  game  at  whist,  the  only  60  najicie  one  of 
the  kind  recorded,  occurred  at  the  United  Service  Club, 
Calcutta,  a  few  days  ago.  The  players  were  Mr.  Justice 
Norris,  Dr.  Harvey,  Dr.  Sanders  and  Dr.  Reeves.  Two 
new  packs  wer.i  opened  and  were  trayed  and  shuffled 
in  the  usual  way.  Dr.  Sanders  had  one  of  the  packs 
cut  to  him  and  proceeded  to  deal.  He  turned  up  the 
knave  of  clubs  and  on  sorting  his  hand  found  that  he 
had  the  other  twelve  trumps. 

Public  Health  in  the  Bombay  Presidency.— The 
high  death-rate  among  children  of  tender  years  is 
unmistakeable  proof  of  local  insanitation.  Year  after 
year  the  rural  inhabitants  have  the  effects  of  their  filthy 
habits  clearly  pointed  out  to  them.  They  are,  however, 
perfectly  callous  to  sound  advice  and  ascribe  the  pre- 
valence of  an  epidemic  to  Divine  wrath.  Something 
can  be,  and  is,  done  in  Municipal  towns,  especially  the 
larger  ones.  Want  of  funds  in  the  smaller  towns  is 
very  often  a  hindrance  to  effective  sanitary  measures. 

An  Engineers'  Library — Wanted. — Few  could  have 
felt  this  want  in  Calcutta  more  than  ourselves.  We 
have  often  been  at  a  loss  for  a  reference,  and  in  some 
cases  could  only  obtain  the  needed  information  at  the 
expense  of  much  time  and  trouble.  We  are  glad,  there- 
fore, to  learn  that  a  movement  is  on  foot  to  establish  a 
Professional  Library  in  Calcutta,  and  can  safely  predict 
that  should  the  measure  ever  be  inaugurated  it  will 
eventuate  in  a  success — if  conducted  on  a  broad  basis. 
We  hope  to  say  something  more  on  this  subject  in  an 
early  issue. 

West  Deccan  Railways. — It  is  stated  that  Major 
Firebrace,  Consulting  Engineer  to  the  Government  of 
Bombay,  inspected  the  S.  M.  R.  line  from  Castle  Rock  to 
the  Portuguese  frontier  on  the  12th  instant  and  pronounc- 
ed it  fit  to  be  opened  for  traffic.  The  line  accordingly 
will  be  opened  on  the  31st  instant  to  Goa,  when  Lord 
Reay  will  take  part  in  the  opening  ceremony.  It  is  also 
expected  that  the  Governor  of  Goa  will  shortly  meet 
Lord  Reay  at  Belgaum  to  discuss  the  advisability  of  trans- 
ferring the  management  of  the  W.  I.  P.  R.  to  the  South- 
em  Maharatta  Railway  Company. 

A  Tramway  for  Ghazipur,  N.-W.  P. — The  Govern- 
ment of  India  has,  we  hear,  with  a  view  to  support  the 
steam  ferry  plying  between  Tarighat  and  Ghazipur,  sanc- 
tioned the  construction  of  a  tramway  from  the  station  to 
the  river  bank  for  both  goods  and  coaching  traffic.  The 
preliminary  operations  connected  with  it  have  already 
been  finished,  and  the  work  will,  it  is  said,  commence 
early  next  month.  The  rates,  etc.,  and  the  description  of 
traffic  by  the  new  scheme  are  as  yet  unknown  ;  but  we 
are  told  that  the  subject  will  be  discussed  at  a  meeting  to 
be  convened  in  the  town  hall  very  shortly. 

Calcutta  P.  W.  D.  Workshops. — We  have  always 
viewed  Government  workshops  with  disfavor,  and  such 
establishments    are   an    anomaly    side    by    side    with 


larger  and  better  private  concerns  struggling  for  aa 
existence  under  the  hard  circumstances  that  beset 
them.  It  is  therefore  with  much  satisfaction  that  we 
learn  that  the  Seebpore  Workshops  will  soon  cease  to 
exist  as  an  expensive,  useless  establishment.  But  it 
will  serve  a  more  useful  purpose  as  a  College  Labora- 
tory— a  Technical  School  only — for  affording  instruction 
in  the  Mechanical  Arts — a  imnd  fide  adjunct  to  the 
proposed  Bengal  "  Polytechnic." 

Bombay  Municipality — 1886-87.— In  connection  with 
the  water-supply  of  the  city  great  progress  was  made 
with  the  work  of  detecting  and  checking  waste  of  water ; 
a  daily  saving  of  600,000  gallons  was  effected,  and  when 
the  full  sanctioned  staff  is  employed  it  is  expected  that 
2r2  million  gallons  a  day  (^th  of  the  present  supply) 
will  be  saved.  Excellent  progress  was  made  with  the 
various  sewerage  works  of  the  city.  23  lakhs  of  rupees 
have  been  spent  since  1878  on  completed  sewerage  works, 
and  works  to  cost  21  lakhs  when  completed  were  in  pro- 
gress during  the  year  under  review.  Many  important 
street  improvements  were  effected. 

Another  Jubilee  Memorial.— The  foundation  stone 
of  the  "  Victoria  Jubilee  Museum  Hall,  "  which  the 
States  of  Kattywar  voted  as  a  memorial  for  perpetuat- 
ing in  Raj  kote  the  Jubilee  of  Her  Majesty  the  Queen 
Empress  of  India,  was  laid  with  much  imposing  ceremony 
on  the  9th  instant,  by  Colonel  Wodehouse,  CLE.,  the 
Political  Agent,  in  the  presence  of  a  very  large  gathering. 
One  lakh  and  sixty  thousand  rupees  have  been  subscribed 
by  the  States  to  be  devoted  to  the  construction  and  en- 
dowment of  the  Hall ;  and  the  site  selected  is  very  good. 
The  building  has  been  designed  by  Mr.  R.  F.  Chisholm  at 
the  estimated  cost  of  Rs.  1,05,000.  The  construction  is 
entrusted  to  Mr.  R.  B.  Booth,  the  Agency  Engineer. 

Pine-apple  Fibre. — It  is  beginning  to  be  said  that 
the  leaf  of  the  pineapple  plant  {ananaa  sativa)  has  a 
future  before  it,  and  it  goes  without  saying  that  if  the 
leaf  is  cared  for  the  fruit  must  be  cared  for  with  it.  It  is 
said  now  that  the  leaf  is  finer  and  stronger  in  fibre  than 
that  yielded  by  any  other  plant,  and  that,  in  the 
Philippines,  where  the  West-Indian  ananas  has  become 
naturalized,  a  beautiful  and  strong  textile  fabric  is 
made  from  it,  known  locally  as  "  pinacloth."  A  sample 
of  Trinidad  ananas  fibre  was  lately  reported  on  by 
London  brokers  as  follows : — "  Not  yet  in  commercial  ' 
use,  but  destined  we  think  to  a  successful  future  ;  fine, 
soft,  supple  fibre  ;  strong  and  good,  and  ample  strength, 
say  £30  per  ton  and  upwards." 

Diamond  Seeking  in  Hyderabad.  —The  Secunderabad 
paper  states  that  it  has  been  decided  by  His  Highness' 
Government  that  under  the  Articles  of  Agreement  be- 
tween it  and  the  Hyderabad  Mining  Company,  no  wash- 
ing for  diamonds  or  other  precious  stones  is  on  any  account 
to  take  place  without  an  officer  deputed  by  Government 
being  present.  As  Mr.  Lowinski,  the  Company's  Mining 
Engineer,  purposes  to  have  a  series  of  washings  on  the 
diamond  fields  at  an  early  date,  Mr.  Syed  Ali  Belgrami, 
the  Government  Director-General  of  Mines,  has  been 
directed  to  start  at  once  for  Partyal,  to  be  present  at  every 
washing  that  is  about  to  take  place,  and  to  report  the 
result  of  each  successful  operation  immediately  in  the 
minutest  detail  to  the  Government. 

A  Patent  Case  at  Calcutta. — A  rather  important  pat- 
ent case  was  under  trial  at  the  Calcutta  High  Court.  The 
points  at  issue  are  that  the  well-known  firm  of  Messrs. 
Thomson   and    Mylne,   the   zemindars   of  Beheea,   have 
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been  appropriating  as  their  own  invention  the  now  widely- 
kuowu  Beheea  Sugar  Mills,  whereas  they  had  no  right  to 
claim  patent  rights  for  the  said  machine,  which  is  an  in- 
vention of  another  individual.  They  were  therefore  called 
upon  to  shew  cause  why  the  exclusive  privilege  granted  to 
them  should  not  be  cancelled,  and  made  null  and  void. 
The  Court  found  that  the  real  mover  in  the  case  was 
not  in  a  legal  position  to  tjuestiou  the  patent,  and  on  the 
authority  of  the  case  Clark  vs.  Aide,  which  had  becu 
cited,  the  rule  was  discharged  on  that  objection   alone. 

VOLUSTEERS  HeAD-QuARTEUS  BriLDINO,  CALCUTTA. — 
We  regret  that  some  mistakes  should  have  crept  into  the 
paragraph  on  this  subject  in  our  last  issue.  We  learn 
that  Mr.  Garlick  is  not  known  by  the  Volunteers  in  this 
matter.  Such  drawings  as  were  prep  ared  by  him  were 
for  Messrs.  A.  and  J.  Main  and  Co.,  and  not  for  the  Corps. 
When  a  piwca  building  was  proposed  a  Sub-Commitee 
consisting  of  Colonel  Chatterton,  Sergeants  Girard  and 
Leslie,  and  Volunteers  Webb  and  Palmer  was  appointed  to 
prepare  the  plan  ;  and  it  was  under  these  circumstances 
that  Mr.  Palmer  submitted  a  design  as  a  Volunteer,  and 
•not  for  remuneration  as  our  paragraph  might  imply.  It 
has  been  decided  to  have  a  'piiA;ca  building,  and  tenders 
will  be  called  for  by  the  Sub-  Committee  in  the  usual  way. 

American  Invention. — The  Americans  are  a  restlessly 
ingenious  people.  Every  week  the  United  States  Patent 
Office  publishes  a  gazette  of  about  120  pages  quarto, 
containing  specifications  of  new  inventions— four  to  the 
page  on  an  average — many  of  which  are  in  one  way  and 
another  curious.  For  instance,  in  the  issue  for  August 
the  2nd,  1887,  claims  are  registered  for  patents  for  an 
electrical  ore-detector,  a  stocking-supporter,  a  carpet 
sweeper,  a  combined  egg  tester  and  register,  a  wire  fence 
machine,  an  apparatus  for  aerial  photography,  an  armpit 
dress-shield  "  the  body  of  which  has  one  of  its  surfaces 
composed  of  rubber  fabric  supplied  with  a  permanently 
attached  piece  or  pieces  of  chamois  that  has  been  steeped 
in  a  solution  of  liquid  deodorizing  and  perfuming  sub- 
stances." 

More  Items  from  Burma. — Considerable  progress  is 
being  made  with  the  cart-road  to  the  Ruby  Mines.  The 
difficulty  of  obtaining  labor,  which  a  short  time  ago 
threatened  to  seriously  delay  the  work,  has  been  much 
lessened.  Numbers  are  being  shipped  off  from  Mandalay 
by  the  Public  Works  Department  to  work  on  the  road. 
The  twenty-five  miles  of  road  from  Setchang,  above  Ken- 
dat,  on  the  Chindwin,  to  Tammu,  on  the  Manipur  frontier, 
to  connect  with  the  mule  track  from  Assam,  is  now  being 
pushed  forward.  Telegraphic  communication  to  Tammu 
from  Assam  side  is  complete,  and  on  this  side  of  the  fron- 
tier several  parties  are  at  work  carrying  on  the  line  to 
Tammu,  and  it  is  expected  that  direct  telegraphic  com- 
munication with  Aasam  will  soon  be  established.  There 
is  talk  of  a  railway  from  Mynmoo  across  to  Alon  to  faci- 
litate the  movement  of  troops  and  traffic  up  the  Chind- 
win, as  during  the  cold  weather  the  navigation  of  the 
Chindwin  below  Alon  is  very  uncertain. 

Letting  Professional  Work  to  the  Low^est  Bid- 
der.— An  American  paper  says  that  advertising  for  en- 
gineering brains  and  estimating  their  capacity  at  the 
valuation  put  upon  them  by  the  bidder,  that  is,  the  low- 
est market  price,  \»  about  as  wise  as  advertising  for  sealed 
proposals  for  medical,  or  spiritual  treatment,  or  legal 
advice.  In  either  case  it  is  the  advertiser  that  will  ul- 
timately suffer,  in  pocket,  health,  or  spiritual  and  worldly 
affairs.    No  good  engineer,  except  from  dire   necessity 


would  enter  into  such  a  competition  :  and  while  the 
advertiser  may  accidentally  obtain  able  service  from 
some  man  who  is  competent  but  otherwise  "  down  on  his- 
luck, "  the  probabilities  are  strongly  against  such  an 
event ;  and  even  then  they  will  bo  most  likely  to  get  the 
full  measure  of  the  accepted  fee — but  no  more — what- 
ever the  conditions  may  demand.  The  true  value  of 
the  position  of  a  true  engineer  cannot  be  estimated  in 
dollars,  and  you  can  never  buy  one  at  an  auction. 

The  Photographic  Exhibition  at  Calcutta. — The 
Photographic  Society  of  India's  exhibition  of  photo- 
graphs was  opened  on  Wednesday,  the  18th  instant,  by 
Her  Excellency  the  Countess  of  Dufferin.  One  of  the 
features  of  an  exhibition  of  this  kind  in  the  present  day 
is  undoubtedly  the  variety  of  processes  by  which  photo- 
graphs are  produced  from  the  negative,  and  the  exhibi- 
tion in  Calcutta  is  no  exception  to  this.  There  are  ex- 
cellent specimens  of  prints  produced  in  platinotype,  on 
bromide  paper,  and  on  Ingles'  argentic  paper,  all  produc- 
ini;  effects  more  or  less  similar  to  engravings,  and  which, 
unlike  prints  on  the  well-known  silver  paper,  are  perma- 
nent and  do  not  fade.  The  exhibits  of  the  photo  office' 
of  the  Survey  of  India  included  specimens  of  Photo-Callo- 
type.  Heliogravure — photo-electro  process,  and  Heliogra- 
vure— photo-etching  process.  The  value  of  this  collection,, 
which  was  not  for  competition,  was  enhanced  by  plates- 
and  descriptive  slips  shewing  the  different  stages  of  pro- 
duction, and  was  altogether  the  most  instructive  section  of 
the  show. 

Kurrachee  Hakbouk  Board.— The  receipts  of  the 
Kurrachee  Harbour  Board  last  year  amounted  to  about 
18|  lakhs  of  rupees,  while  expenditure  to  the  amount  of 
13  lakhs  was  incurred.  The  increase  in  the  receipts  of 
7f  lakhs  as  compared  with  those  of  1885-8G  was  chiefly 
accounted  for  by  increased  loans  received  from  Govern- 
ment. Pilotage  fees  and  port  dues  were  reduced,  and 
there  was  a  decrease  in  the  receipts  from  this  source,  as 
also  in  those  from  wharfiige  fees,  due  in  the  latter  case,, 
to  the  general  depression  of  trade  during  the  year,  which, 
has  been  noticed  elsewhere.  Large  amounts  were  spent 
chiefly  from  loans  advanced  by  Government,  on  wharfage 
and  harbour  improvements.  A  sum  of  J  a  lakh  of  rupees 
out  of  a  loan  of  loi  lakhs  from  the  Imperial  Treasury 
was  taken  up  during  the  year,  and  spent  on  wharfage' 
improvements  and  deepening  the  entrance  to  the  port. 
A  special  grant  of  3  J  lakhs  was  also  made  by  the  Govern- 
ment of  India  for  further  harbour  improvements.  The 
work  for  Government  in  the  shape  of  landing  of  troops^ 
and  stores  was  heavy. 

Irrigation  and  Rainfall  in  Southern  India. — 
The  average  rainfall  last  year  for  the  Madras  Presidency, 
excluding  Madras,  the  Nilgiris  and  the  two  West  Coast 
districts,  was  in  excess  of  the  average  of  the  preceding  five 
years,  and  that  of  the  previous  year  by  about  five  and 
six-and-a-half  inches,  respectively.  From  May  to  October 
the  rainfall  was  abundant  and  seasonable,  but  the  north- 
east monsoon  was  generally  deficient,  except  in  the  four 
northern  districts  and  Kurnool,  where  it  was  marked  by 
excessive  rainfall,  which  caused  considerable  damage  to 
crops  and  breaches  in  the  canal  and  tanks  under  it.  In 
Goiiavari  there  were  several  breaches  in  the  canals  and 
the  Dovvlaishweram  lock  fell,  causing  a  temporary  inter- 
ruption to  navigation.  The  flood  rose  16'90  feet  over  the 
crest  of  the  anient  and  was  the  highest  on  record.  In 
Kistna  the  delta  taluks  suffered  greatly  owing  to  im- 
perfect drainage.     Owing  to  the   favorable  character  of 
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the  season  generally  there  was  an  increase  in  the  area 
irrigated  under  all  the  irrigation  systems,  except  the 
Penner  and  the  Srivaikuntham  anicuts  and  the  Madras 
Water-Supply  and  Irrigation  project.  The  decrease  in 
these  instances  was,  however,  unimportant. 


The    Water-Supply   of    Tanjore.— The     proposed 
scheme   of  Mr.    Hughes   has   one   serious    defect.     It  is 
partial.     There  are  also  other   objections   which    vitiate 
«ven   this   partial  scheme.     Mr.    Hughes,    for     instance, 
calculates  the   consumption    of  water   at    5  gallons   per 
head ;  and  this  appears   to  be   too    little.     When    water 
is  to  be  had   for    the   mere   asking   (which   will    be    the 
case  if  the  project  is  carried   out)    the   expenditure    will 
be  great.     Again,  Mr.  Hughes   goes   on   the  supposition 
that   the   supply   of  the    tank  by  rainfall  is  sufficient  for 
the  whole   demand.     This   does  not    eliminate  the    ele- 
ment of  chance.     In    times   of    drought,    Mr.    Hughes 
proposes  to  sink  wells   either  in   the   tank, 
proximity  to    it ;  but   he   has   misgivings 
supply  of  the   wells  will   be   either   good 
In   order  to   obviate  the    first    objection, 
proposes  to    pump    up    water    from    the 
distribute  it  to  the   whole   town.     But   the   cost   of  the 
scheme  is  enormous,  nearly  ten    lakhs,    which    is    twenty 
times  the  annual  revenues   of  the   Municipality.     Under 
the  circumstances   the   Council   resolves   to  put    off  the 
question,   relying    on    make-shifts    in    case    of    emergen- 
cies.    The    Council   regrets  that  it  is   unable    to   adopt 
Mr.  Hughes'  general   scheme   on  account    of  its   numer- 
ous drawbacks. 


Landes  and  Dunes. — Dunes  are  formed  by  the  combined 
action  of  the  wind  and  sea.  Each  ebb  tide  leaves  a  quantity 
of  sand,  a  portion  of  which  dries  before  it  is  covered 
by  the  next  flow,  and  it  is  then  liable  to  be  blown  away 
by  the  wind.  Thus  sand  hills  or  dunes  are  formed,  the 
line  of  their  crests  being  generally  perpendicular  to  the 
direction  of  the  prevailing  wind.  The  sand  hills  them- 
selves are  kept  moving  slowly  landward  by  the  wind, 
which  drives  the  upper  layer  of  sand  from  the  gently 
sloping  outer  face  up  to  the  summit,  whence  it  falls 
down  the  steep  slope  on  the  landward  side,  and  thus 
the  dunes  are  rolled  inland  by  slow  degrees.  Along  the 
East  Coast  of  the  Southern  portion  of  India,  close  to  the 
sea,  there  is  generally  a  line  of  sand  dunes,  between 
which  and,  frequently,  a  second  line  of  dunes,  there  is  a 
hollow  which  may  be  taken  as  the  result  on  the  ex- 
tension of  the  coast  line  eastward  due  to  the  silt,  Sic.,: 
brought  down  by  rivers  into  the  sea.  These  hollows,  fre- 
quently forming  back-waters,  are  filled  with  water,  andarc^;,' 
of  sufficient  depth  in  many  places  for  navigation,  beit; 
supplied  with  water,  through  the  bars  of  the  rivers 
with  which  they  are  in  connection.  These  natural 
features  have  been  taken  advantage  of  in  the  formation  of 
the  Buckingham  Canal. 

SiNGARENi — Again. — The  Hyderabad  correspondent  of 
a  contemporary  says  : — On  the  1.5th,  Mr.  Furnivall,  Agent 
for  the  Railway  and  the  Mining  Company,  took  Mr. 
Cordery,  Colonel  Marshall,  Messrs.  Mahdi  Ali,  Abdul 
Huk  and  several  other  gentlemen  to  inspect  the  new 
line  and  the  coal-fields.  The  party  arrived  at  Warungul 
at  3  o'clock  and  visited  the  old  Jain  temples  at  Hanam- 
coonda  and  the  Warungul  Fort,  after  which  they  went 
down  the  new  line,  reaching  Yerandalapadu,  the  mineral 
terminus,  at  daylight.  On  the  16th  they  were  met  by 
Mr.  Hughes,  of  the  Geological   Survey,   and  Mr.  Phillips, 


the  Engineer  of  the  Mine.  The  present  shaft,  down 
which  the  whole  party  descended,  is  only  about  forty  feet 
deep.  Galleries  have  been  excavated  to  the  extent  of 
half  a  mile  and  are  being  rapidly  pushed  forward.  An- 
other shaft  is  being  sunk  and  the  output  will  daily  in- 
crease. There  is  every  prospect  of  a  large  revenue  from 
these  mines,  as  the  coal  is  of  excellent  quality  and 
practically  inexhaustible.  The  line  passes  through 
forests  of  ebony,  iron  and  satin-wood.  The  value  of  the 
timber  is  greatly  enhanced  now  that  the  railway  affords 
cheap  carriage.  The  Bezwada  Extension  was  not  visited, 
as  the  line  will  not  be  open  till  the  spring.  The  party 
returned  on  the  evening  of  the  16th. 

International  Sanitary  Co-operation. — After  the 
cholera  epidemic  that,  in  1884,  desolated  Naples  the  Mu- 
nicipality there  went  in  for  a  pure  water-supply  ;  and  got 
it.  With  result  that,  in  what  used  to  be  a  cholera  head 
centre  there  was  absolute  immunity  from  the  plague  for 
two  years,  and  that  this  year  its  incidence  has  been  very 
slight.  The  moral  seems  to  be  that  the  Engineer  is, 
whiles,  a  better,  more  efficient  physician  than  the  licens- 
Vennar  and  /  *2d  practitioner  of  medicine.  The  International  Sanitary 
Congress  that  has  lately  been  holding  its  sittings  at 
Vienna  does  not  seem  to  have  quite  recognised  this  fact. 
The  worst  of  congresses  and  juries  is,  that  there  are  sure 
to  be  in  the  unregenerate  body  one  or  two  pigheaded, 
unreasonable  dissentients  to  any  sensible  proposal,  who 
are  able  to  nullify  decisions  arrived  at  by  a  common- 
sense  guided  majority.  One  point  in  favor  of  common- 
sense  was,  however,  gained  at  the  Vienna  Congress.  To 
wit  a  decision  that  the  Continental  system  of  quarantine 
is  idle,  foolishly  obstructive  bosh,  and  must  be  put  away 
in  favor  of  the  system  obtaining  in  England  with  regard 
to  vessels  carrying  passengers  afflicted  with  diseases  that 
are  supposed  to  be  infectious.  We  hope  soon  to  hear 
that  the  English  Foreign  Office,  taking  this  Vienna  dic- 
tum for  a  text,  has  warned  the  Egyptian  Government  that 
it  will  stand  no  more  quarantine  nonsense  and  nuisance 
at  Alexandria. 


or  in  close 
whether  the 
or  adequate. 
Mr.    Hughes 


Officiating    Municipal    Engineership,  Bombay. — 
We  regret  to  learn  that  the  recent   severe   illnsss   of  Mr. 
Walton  has  rendered  sick  leave  in  addition  to  his  present 
privilege   leave  necessary.     As  his  absence  will    extend 
over  a  year,  and  may  possibly  extend  to  two  years,  it  was 
therefore  imperative  to  appoint  an  officer  to  fill  the  acting 
vacancy.     The  acting  Municipal  Commissioner  therefore 
'or>noorl  +v.o(-  +v.^,««.»^o;iT,fmoTif.  sVioiild  hft  offered   to   Mr. 
is  printed  iu  large   type,  and  in  most  cases  an   example  is  tal^ 
worked  out :  in  addition,  the  text   is  interspersed  with  small  ty{l 
shewing  how   the   tables  were  made  and  other   information   of 
useful  character.     In  this  connection   we  might  draw  attention  t 

.  *i.~  f.,n  a,-,r.Ur.ot;r>n  nf  tlift  pjethod  of  det^rraiuio?  Azimuth 
in  an  outsider  to  supersede  the  Ueputy  Executive  Engi- 
neers was  not  only  unfair  to  the  latter,  but  inexpedient 
otherwise.  Sir  Henry  Morland's  counter  proposal  was 
that  Mr.  James  W.  Smith,  the  Deputy  Executive 
Engineer,  be  appointed  to  act  as  Executive  Engineer 
during  the  absence  of  Mr.  Walton  on  the  usual  act- 
ing allowance  under  the  rules ;  and  that  an  advertise- 
ment be  inserted  in  the  newspapers  inviting  applications 
for  the  post  of  a  temporary  Assistant  Executive  Engineer 
for  drainage,  on  Rs.  700  per  mensem,  and  that  the 
necessary  transfer  from  the  Budget  allotment  of 
Rs.  .500  for  pay  of  an  Assistant  Engineer  be  sanctioned 
by  the  Council.  On  this  being  put  to  the  vote  it 
was  carried.  Colonel  Merewether  being  the  only  dis- 
sentient. 
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It  i*  underttood  thiit  »  trial  is  to  be  made  of  a  system  where- 
by wnrict  labor  may  be  utilized  in  the  making  up  of  military 
clothing. 

CoLOSEL  CoswAT-GoRDOs,  DirecforGeiieral  of  Railways,  is  quite 
well  again  ;  he  passed  through  Allahabad  last  week  on  inspec- 
tion duty. 

Mr.  Strebtto  has  memorialized  the  Secretary  of  State  for  the 
fir»t  refusal  of  the  Ruby  Mines  concession,  and  it  is  probable  the 
application  will  be  granted. 

Tn«  Assam  anthorities  have  granted  permission  to  a  capitalist 
at  home  to  prospect  for  a  term  of  three  years  for  gold,  etc.,  m  the 
Kbasi  and  Jaiutia  Hills  district. 

It  is  proposed  to  construct  a  branch  line  of  the  Nizam's  Railway 
to  Raipur  in  the  Central  Provouces  instead  of  to  Chanda,  as  it 
is  believed  that  it  would  prove  a  greater  success  Bnancially. 

Wb  hear  that  it  is  in  contemplation  to  construct  a  light  railway 
from  Mattra  to  Bindrabun.  The  line  will  be  constructed  by  a 
private  company,  and  the  Seths  of  Mattra  will  probably  find  most 
of  the   money. 

Rs.  25,00.000  have  b?en  allotted  as  the  Provincial  Public  Works 
asaignment  in  the  Punjab  for  1888-89.  The  scheme  of  a  railway 
from  the  Iniius  to  Baunu  has  again  been  under  the  consideration 
of  (joverumeut. 

It  has  been  determined  to  maintain  the  telegraph  line  laid  from 
Jamrud  to  Luudi  Kotal  in  the  Kliaibar.  Liglit  wire  has  been  used 
■o  as  to  lessen  the  temptation  to  tribesmen  who  are  short  of  slugs 
for  their  jez>iiU. 

The  Directors  of  the  East  Indian  Railway  Company,  in  their 
report  for  the  half-year  to  30th  June,  recommend  a  dividend  of 
£\  S*.  6rf.  per  cent,  on  the  deferred  annuity  capita),  in  addition  to 
the  guaranteed  interest  of  two  per  cent. 

W«  are  glad  to  see  that  drainage  works  for  Patiala  City — upon 
the  necessity  for  which  we  have  more  than  once  insisted — ate 
being  seriously  undertaken  ;  and  will  be  carried  out  through  tlie 
agency  of  the  Executive  Engineer  of  the  Sirhind  Canal,  whose  liead 
quarters  are  at  Patiala. 

A  REPRESESTATIVE  meeting  of  Uncovenanted  officers  was  held  at 
Rangoon  the  otlier  day,  at  which  resolutions  were  unanimously 
adopted  conveying  the  (hanks  of  the  local  officers  to  Mr.  King 
and  his  committee,  and  setting  forth  the  well-known  giievmices 
and  claims  of  the  service. 

PRorassoR  Samcei^  Cook  and  party  of  students  of  the  Poona 
College  of  Science  arrived  at  Bangalore  last  week  on  a  geological 
excursion.  They  will  visit  Kolar,  the  French  Rocks,  Serinrrapatani 
and  Bellary,  having  already  done  Satara,  the  Gokak  Falls  and 
Gnntakol.  The  party  travel  at  the  expense  of  the  Bombay 
Government. 

We  are  sorry  to  hear  that  Colonel  J.  G.  Lindsay,  r.e..  Chief 
Engineer  and  Agent,  S.  M.  Railway,  is  very  seriously  indisposed 
at  Dharwar.  He  had  a  severe  attack  of  gout  and  rheumatism  on 
bis  way  from  Bangalore  to  Dharwar  and  had  to  be  carried  from 
the  Madras  Railway  carriage  to  the  Southern  Maharatta  carriage 
at  Gnntakul  Junction. 

Mr.  LrMesscrier,  the  officer  who  was  in  charge  of  the  now 
closed  Madras  State  Railway  Surveys  and  his  statT,  are  at.  once 
to  be  transferred  to  the  South  Indian  Railway  for  the  preparation  of 
the  necessary  land  plans,  schedules,  and  estimates,  for  the  early 
construction  of  the  Villupuram-Paikul  line,  which  has  been  de- 
puted to  that  Company.  

Co  conncco  wiin  ine  mule  track  from  Assam,  is  liOWTJEnig-. 

(pushed  forward.     Telegraphic  communication  to  Tammu 
from  Assam  side  is  complete,  and  on  this  side  of  the  fron- 
tier several  parties  are   at  work   carrying  on  the  line  to 
Tammu.  and  it  is  expected  that  direct   teleeraphic  com-. 
^       Is  their  first  annual  report  the  Directors  of  the    Bengal-Nagnur 
Railway  Comi«iny,  Limited,  deal  with  the  progress  made  with  the 
works.     It  is  expected  that  the  entire  old  line   of    149   miles    will 
before  the  commencement  of   the   rainy   season,    in  June  next  be 
converte<l  to  the  standard  gauge  of  SJft.,  and  that  about    40   miles 
of  new  line  will  be  completed  by  the  same  time. 

Gexerai.  Fisher  (retired)  late  Chief  Engineer   of   the   Madras 

Irr ■  ■  •   Workf,  has  submitted  a  scheme  for  supplying  Bangalore 

w^  which   will    be  discussed   at  next  Saturday's  meeting 

of;  i    Miinicipalitjr.     A  scheme  has  also  been   submitted  to 

th-  M  Miroentin    competition  for    the    prize  (.ff.ieii  for 

the!'-  f^T  supplying  the  Bangalore  troops  with  water. 

TiiECIiairman  of  the  Madras  Railway  Company  said  at  the 
recent  half-yearly  meeting  of  the  fhareholders  that  "the  Inwards 
traffic  on  the  Kolar  and  Kamasainudrum  stations,  the  jrincipal 
■tations  of  the  gold-fields,  continues  to  increase.  The  material 
coDsi-ned  to  the  geld  mines  amount  to  9,300  tons  paying  i;4,400 
•8  against  2,300  tons  and  £1,230  in  the  corresponding  half  of  1886. 
I»  a  recent  issue  we  gave  some  particulars  of  artesian  boring 
operations  in    the    Kortalayar     Valley.     Government    have  now 


sanctioned  a  revised  estimate,  amounting  to  Ks.  8, '745,  for  further 
experimental  artesian  boring  of  420  feet  in  depth,  in  the  Korta- 
layar Valley.  If  rock  be  again  met  with,  Government  have  directed 
that  boring  should  be  stopped,  and  the  matter  reported  for  the 
orders  of  Government. 

The  Government  of  Madras,  having  complained  of  the  quality 
of  certain  issues  from  the  Saddlery  and  Harness  Factory,  Cawn- 
pore,  a  special  committee  will  be  shortly  assembled  at  Calcutta  to 
investigate  and  report  on  the  alleged  issues  of  inferior  articles  of 
harness  and  saddlery  and  Cawnpore-made  leather  generally.  The 
foreman  of  tanners  and  curriers.  Harness  and  Saddery  Factory, 
Cawnpore,  will  attend  the  committee. 

BLOCKnousES  constructed  for  the  defence  of  railway  bridges- 
under  the  control  of  the  Director-General  of  Railways  will  remain 
in  the  custody  of,  and  be  repaired  by,  the  Railway  authorities, 
the  cost  of  maintenance  being  debited  to  the  Military  Works 
Department.  These  blockhouses  will  be  inspected  half-yearly  by 
Superintending  Engineers,  wlio  will  after  each  inspection,  if  ne- 
cessary, submit  a  report  to  the  Inspector-General,  Military  Works. 

Dr.  Simpson,  Health  Officer  to  the  Calcutta  Municipality, 
accompanied  by  Mr.  Simmon.^,  Honorary  Seoretry  of  the  Calcutta 
Public  Health  Society,  and  Mr.  Swinhoe  Vice-Chairman,  Calcutta 
Suburban  Municipality',  paid  a  visit  to  Canning  on  Wednesday  last 
to  see  the  boring.  They  were  shewn  round  by  Mr.  Frank  Agabeg, 
M.E.,  Engineer  in  charge,  who  supplied  them  with  all  necessary 
information,  and  also  furnished  them  with  samples  of  section 
passed  through  and  water  foi-  analysis. 

The  official  ceremony  of  uniting  the  Southern  Maharatta  Rail- 
way with  the  West  of  India  Portuguese  line  takes  place  at  Castle 
Rock,  on  the  frontier,  on  the  31st  current.  It  will  be  followed 
by  a  banquet  given  at  Marmagao  and  a  dance  in  the  evening. 
The  British  India  Company  run  down  a  special  steamer  on  the 
30tli,  with  a  large  party  of  guests  from  Bombay,  returning  on  the 
1st  proximo.  Lord  Reay  will  be  present,  the  Duke  of  Suther- 
land and  many  minor  constellations.  The  affair  promises  to  be  a 
brilliant  one,  the  occasion  being  something  more  than  of  local 
interest. 

The  accommodation  for  the  storage  of  export  produce  at  How- 
rah  is  now  being  increased  by  the  erection  of  an  additional  shed 
on  the  south  side  of  the  cargo-boat  dock.  This  new  shed,  1,000 
feet  in  length,  is  being  constructed  by  the  Engineering  Depart- 
ment of  the  East  India  Railway,  after  the  manner  of  the  build- 
ings already  known  as  the  Dock  and  Ghat  Sheds,  of  old  rails  and 
sleepers,  roofed  with  corrugated  iron.  When  completed  it  will 
alJ'ord  storage  rooms  for  3,000  tons  of  grain,  and  this,  with  the 
accommodation  previously  provided,  will  enable  the  railway 
authorities  to  store  no  less  than  23,000  tons  of  produce  at  Howrah 
during  the  coming  season.  It  is  confidently  anticipated  that 
the  new  storage  shed  will  be  finished  by  the  end  of  March,  or  in 
sufficient  time  to  afford  sensible  relief  during  the  invariably  over- 
charged months  of  the  shipping  season — April,  May  and  June. 


Jetters  to  iht  CILbitor. 


[  The  Editor  desires  it  to  be  distinctly/  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.'] 

CONVOCATION  OF  THE  CALCUTTA  UNIVERSITY. 
Sir, — No  careful  and  observant  reader  of  the  Vice-CIiancellor'a 
speech  at  the  last  Convocation  of  the  Calcutta  LTniversity  can  have 
failed  to  notice  that  while  so  many  as  448  B.  A's.,  151  B.  L's.,  and 
10  M.  B's.,  presented  themselves  for  their  degrees,  there  was  but 
one  graduate  in  Engineering.  During  the  30  years  that  have 
elasped  since  the  University  came  into  existence,  we  have 
had  only  about  100  Engineer  graduates,  thus  giving  a  percent- 
age of  about  3'33  per  year.  The  reason  for  this  poor  advance 
in  Engineering  you  will  perhaps  say,  is  the  antipathy  of  the 
people   to   low   and  degrading   mechanical   pursuits.       You     will 

ijCMrlainly  be  right,  but  at  the  same  time  I  would  request 
sou    to  remember  that   those   few   enterprising   young  men    who 

liso  far  broke  through  the  popular  prejudices  as  to  devote  their 
^noney,  energy  and  the  best  part  of  their  lives  in  successfully 
carrying  themselves  through  the  Civil  Engineering  College  in 
the  years  1873  to  1884  were  absolutely  denied  admission  in 
the  D.  P.  W.  ;  and,  possiblj',  this  circumstance,  more  than 
any  other,  has  chiefly  caused  the  very  poor  figure  that  "  Engineer- 
ing" now  cuts  at  our  Convocations.  It  is  not  a  rare  sight  to  see 
these  poor  passed  men  dancing  attendiince  upon  Mr.  Bestic,  or 
Mr.  S;)ring,  for  a  temporary  job  on  a  pay  hardly  enough  to  ward 
off  starvation. 

Naihati  ;  JanMary  16,  1888.  A.  C.  B. 


by 


DEODAR  VERSUS  STEEL  SLEEPERS. 

Sir, — I  should  like  to  make  a   few    remarks   on   the   paper 
Rai  Kanhaya  Lai,  which  appeared  in  your  issue  of   the     14th. 

It  is  to  nie  perfectly  astounding  that  anyone  could  possibly 
have  the  assurance  of  gravely  committing  to  print  such  a  tissue 
of  absurdities  and  mistatements,  and  of  supposing  for  an  instant; 
that  the  professional  public  would  swallow  it  all  down  without 
protest. 

The  article  is  entitled  "  Deodar  versus  Steel  Sleepers,"  but  the 
belated  reader   has  to  wade  through  over  two  long  columns  of  to- 
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tally  irrelevant  matter  before  in  the  15th  paragraph  the  question  at 
issue  is  even  touched  upon. 

The  writer  begins  by  telling  us  that  the  "  essential  properties 
of  timber  for  building  purposes  are  strength,  hardness,  stiffness 
and  durability."  We  demur  to  hardness,  as  most  of  the  best  timbers, 
deodar  included,  are  classified  as  soft  xoood.  Then  he  proceeds 
to  explain  for  our  benefit,  what  hardness,  stiffness,  etc.,  mean, 
■?*hich,  as  we  are  not  very  small  boys  at  school,  seems  rather 
de  trap. 

In  paragraph  2  we  are  solemnly  told  that  deodar  is  superior  to 
other  Indian  woods  in  all  these  attributes,  having  the  additional  ad- 
vantage of  cheapness.  This  is  really  coming  it  rather  too  strong. 
Deodar,  as  a  matter  of  plain  fact,  is  distinctly  inferior  in  all  these 
qualities  to  sal,  teak,  and  many  other  varieties  of  timber.  The 
tensile  and  crushing  strength  of  deodar,  compared  with  sal  and 
teak,  is  roughly  as  10  :  12,  and  the  transverse  as  5  :  7. 
Its  stiffness  is  less  than  chir  and  much  less  than  s3.l  or  teak. 
Passing  over  paragraph  3,  which  contains  a  little  extract  from  a 
P.  W.  specification,  we  come  to  the  extraordinary  statement,  that 
that  timber  is  best  suited  for  sleepers  which  possesses  the  greatest 
stiffness,  "  for  this  property  of  the  timber  (sic)  is  more  essen- 
tial than  mere  strength  to  the  stability  and  appearance  of  a  line  of 
Railway."  I  can  only  characterise  this  strangely  worded  theorem  as 
rank  rubbish.  Sleepers  if  properly  packed  should  be  subject  to  no 
transverse  strain,  and  if  they  were  an  elastic  wood  that  would 
bend  easily,  but  not  break,  would  be  "  best  suited  for  purposes  of 
Railway  "  as  our  author  puts  it.  In  paragraph  5  we  are  gravely 
informed  that  "  in  selecting  timber  for  purposes  of  Railway,  (sic), 
that  which  is  the  most  compact,  straight,  and  close-grained,  per- 
fectly sonnd  and  well  seasoned,  is  to  be  preferred  to  that  which  is 
the  reverse." 

Ca  va  sans  dire,  one  would  naturally  think,  but  I  never  heard 
of  "  compact  wood  "  before, — however  we  live  and  learn.  The 
next  three  paragraphs  are  devoted  to  a  dissertation  on  the 
seasoning  of  wood,  though  what  this  has  to  do  with  the  question 
at  issue,  viz.,  wood  vsrsus  metal  sleepers,  is  more  than  anyone  can 
fathom. 

In  paragraph  9,  we  read,  "  deodar  wood  on  account  of  its 
superior  stiffness  is  best  adapted  for  purposes  of  Railway. "  I 
have  already  shewn  this  to  be  absolutely  and  totally  incorrect  ;  in 
fact,  the  very  reverse  of  '  the  facts  of  the  case  as  anyone  may 
see  for  himself  who  will  consult  the  Rurki  Treatise  on  the 
subject  of  the  properties  of  Indian  woods.  In  the  whole  of 
the  next  column,  our  writer  meanders  further  and  further 
afield  from  the  subject  matter,  and  gets  as  far  as  Kashmir  and 
Solomon's  temple,  finally  winding  up  with  book-cases  and  ward- 
robes in  Simla  and  the  dhohie's  iron  !  !  At  last  he  puts  down 
an  authoratitive  statement  expressed  in  very  extraordinary 
language,  the  pith  of  which  is  that  he,  Rai  Kunhaya  Lai, 
M.I.C.E.,  is  of  opinion  that  deodar  sleepers  are  far  preferable  to 
steel,  which  he  adds  "  are  more  costly  and  brittle,  being  unfit  jor 
Railway  purposes."  I  am  perfectly  appalled  at  the  gross  ignorance 
of  the  subject  conveyed  in  this  last  sentence,  but  it  is  on  a  par 
with  the  rest.  I  very  much  fear  that  this  unsupported  opinion 
will  not  carry  much  weight  with  the  Profession,  and  I  should  re- 
commend the  writer,  if  he  has  any  respect  for  his  own  reputation 
and  that  of  the  Institution  to  which  he  belongs,  to  be  more  care- 
ful in   future  when   he  rushes  into  print. 

W.  G.  Bligh, 

Ex.  Engr. 


A  PROPOSED  FORM  OP  ROOF. 

Sir, — Your  review  of  14th  January  on  a  new  Engineering  Work 
from  the  Bombay  side  recalled  to  my  mind  a  kind  of  roof  and 
building  the  merits  of  which  I  should  much  like  to  see  discussed 
in  an  Engineering  journal. 

The  roof  to  consist  of  rolled  iron  joists  and  arches  thrown  across 
them,  but  instead  of  a  single  arch  I  would  employ  a  double  arch, 
as  in  sketch. 


(a)  The  cracks  which  give  lis  so  much  trouble,  and  which  are 
undoubtedly  due  to  effects  of  expansion  and  contraction,  would  eb 
confined  to  outside  arching  made  level,  if  necessary,  by  filling  in 
between  arches  with  concrete  and  terracing. 

(6)     The  roof  would  certainly  be  very  watertight. 

(c)  The  air  space,  which  should  be  ventilated  at  both  ends  of 
house  would  form  a  splendid  non-conductor  of  heat. 

{d)  The  heat  absorbed  in  all  day  would  be  confined  to  outer  arch- 
ing and  there  would  be  practically  none  to  radiate  ^^ inwards"  in- 
to the  house  during  the  night,  which  now  occurs  with  both  walls 
and  roofs. 

This  roof  has  been  objected  to  on  the  score  of  expense,  which 
is,  indeed,  a  reasonable  excuse,  but  I  presume  to  think  that  the 
amount  very  often  put  into  ordinary  arched  roofs  might  be  almosfe 
divided  into  two  such  arches.  We  all  know  how  like  an  oven  aa 
ordinary  pueca  building  now  is  in  the  hot  weather.  This  can  be 
prevented  by  adopting  the  above  roof  and  walls  built  as  follows  : — 

The  walls  to  be  hollow  with  the  thin  portion  inside.  Here  again 
we  shall  have  the  layer  of  air  as  the  non-conductor  of  heat.  In  Eng- 
land such  walls  have  been,  and  are,  used  to  keep  damp  out  and 
warmth  in.  In  this  country  the  object  is  to  keep  the  heat  out,  so 
that  at  night  the  warmth  of  air  inside  may  be  a  near  approach  to 
the  temperature  of  out-door  air.  Whether  the  thin  wall  be  inside 
or  outsile  must  depend  on  the  designer.  Having  the  thick  wall  out- 
side means  a  greater  span  for  root  than  if  it  were  on  interior 
wall,  unless  indeed  this  objection  is  surmounted  by  bridging 
across  the  air  space  so  as  to  make  wall  solid  at  top.  For 
further  information  see  "  Notes  on  Building  Construction,"  South 
Kensington  Series,  Part  II.  A  building  with  outside  walls  and 
roof  constructed  after  the  foregoing  methods  would  be  of  great 
value  as  a  hospital,  for  instance,  and  any  rich  man  would  certainly 
get  his  money's  worth  in   the  shape  of  a  cool  dwelling  place. 

No- Sam. 


Jiterarg  ^ixaB. 


The  thickness  of  arches  will  of  course  vary  with  circumstances, 
and  whether  one  puts  the  thick  arch  above  or  below  may  require 
consideration.  Assume  that  we  put  the  thinnest  permissible  arches 
on  both  flanges  and  let  us  consider  the  advantages  of  such  a  roof 
for  this  country. 


Auxiliary  Tables  to  Facilitate  the  Calcclations  of  the 

Survey  of  India.  Third  Edition.    &c.,  &c.  Dehra  Dun.  1888. 

The  volume  before   us,   though   essentially   designed    for     the 

Survey  of  India,  will  be  useful  to  many   outside   that  Department, 

as  its   sixty-three  tables  will  be  found    to  meet   the   requirements 

of  most  Surveyors  between  the  Equator  and  the  parallel  of  40°. 

The  first  seventeen  tables  are  devoted  to  the  Geodetical 
determination  of  Latitudes,  Longitudes,  Azimuths  and  Distances 
from  different  data  and  to  the  Trigonometrical  determination  of 
heights.  In  immediate  Sequence  Barometrical  and  Thermo- 
metrical  determinations  of  differences  of  heights  are  dealt  with. 

A  complete  set  of  tables  for  the  mutual  conversion  of  spherical  and 
rectangular  co-ordinates  is  given,  as  well  as  the  means  of  correctly 
delineating  the  graticules  of  maps  on  different  Scales.  The  remain- 
ing tables  are  mostly  of  a  miscellaneous  character  and  include 
various  Logarithmic  Tables  and  others  for  the  conversion  of 
different  linear  measures  into  other  units  English,  French  and 
Russian. 

The  work  is  enhanced  by  an  ample  explanation  to  the  Tables. 
In  this  all  that  is  necessary  for  a  correct  manipulation  of  the  latter 
is  printed  in  large  type,  and  in  most  cases  an  exjimple  is  fully 
worked  out :  in  addition,  the  text  is  interspersed  with  small  type 
shewing  how  the  tables  were  made  and  other  information  of  a 
useful  character.  In  this  connection  we  might  draw  attention  to 
the  full  explanation  of  the  method  of  determining  Azimuths 
by  the  observation  of  ciroumpolar  stars  and  to  the  interesting 
account  of  the  Atlas  Sheets  of  India. 

In  the  Appendix  we  notice  a  new  method  of  computing 
differences  of  Latitude,  Longitude  and  Azimuth  in  Secondary 
Triangulations  and  for  the  Reverse  Process  and  we  recommend  it 
in  the  latter  case  to  special  notice. 

The  various  methods  of  determining  Time,  Latitude  and  Azimuth 
from  Astronomical  observations  are  well  chosen  from  a  practical 
point  of  view  and  fully  explained.  Some  useful  Trigonometrical 
formula  and  numerical  quantities  are  added,  and  at  the  end  of  the 
Appendix  a  star  chart  in  four  sheets  is  given,  which  would  be 
more  complete  if  these  were  supplementod  by  a  fifth  giving  the 
stars  in  the  neighbourhood  of  the  pole. 

The  book  has  been  carefully  printed  at  the  Survey  Office  in 
Dehra  and  should  find  a  place  on  every  Surveyor's  shelf. 
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BHAGALPUR  WATERWORKS. 
Settlinq  Tanks. 

It  was  first  intended  to  make  these  of  brick  and  lime 
vattaonry,  but  the  Municipal  funds  did  not  admit  of  such 
a  heavy  expendit  ure,  so  it  was  decided  to  make  earthen 
tanks  with  one  foot  of  puddle  at  bottom.  The  river 
silt  makes  a  good  puddle,  and  after  being  a  short  time  in 
use  the  tanks  will  hold  water  without  leaking. 

The  drawings    shew   the  position   of  the  tanks.    Each 
tank  is  provided  with  a  floating  suction  pipe   to  deliver 
water  from  near  the  surface  to  the  filters. 
Filter  Beds. 

Four  filter  beds  have  been  made.  The  relative  positions 
and  levels  of  the  settling  tanks  and  filter  beds  and  the 
connections  between  them  are  shewn  in  the  drawings. 

Gathering  drain  in  filter  beds  communicates  to  the 
dear  water  well  by  18'  earthenware  pipes  by  opening 
slate  shutters  between  them. 

Piping. 

From  the  service  reservoir  a  12'  main  will  carry  the 
water  to  the  town  along  the  line  marked  A.  C.  in  printed 
map.  The  level  at  end  of  main  is  121o2  and  the  mean 
level  of  water  in  reservoir  is  taken  at  180.  The  dis- 
charges, etc,  are  shewn  in  separate  sheets. 

From  the  12'  main  a  4"  pipe  is  taken  to  Khunjerpur 
and  Myagunge  and  a  3"  pipe  will  supply  water  to  Barari. 
From  the  end  of  12'  main  a  10'  and  8"  pipes  are  taken 
off.  The  10'  pipe  is  carried  along  the  District  Jail  Road 
and  on  to  the  Railway  Station  to  point  W.  The  8"  main 
is  carried  along  Cleveland  Road  to  point  D.  marked  in 
map.  The  above  two  pipes  are  connected  with  a  length 
of  6'  pipe  and  another  7." 

From  the  10'  main  a  3'  pipe  will  be  taken  to  supply 
water  to  near  the  Kotwali. 

The  pipe  trenches  will  all  be  laid  in  good  firm  soil  and, 
as  a  rule,  the  pipes  will  be  not  less  than  3  feet  below  the 
surface. 

1.  The  Contractor  is  responsible  for  any  breakage 
that  may  occur  in  the  laying  of  pipes. 

2.  The  Contractor  is  to  lay  the  pipes  in  proper  line 
as  directed  by  the  Executive  Engineer,  or  his  Subordinate. 

3.  All  pipes  before  laying  are  to  be  thoroughly 
cleaned.  The  joints  of  turned  and  bored  joints  are  to  be 
cleaned  and  smoothed  and  are  to  be  well  wetted  at  the 
time  of  jointing. 

♦.  Any  joints  that  are  slack  are  to  be  run  with  lead 
in  the  usual  way. 

5.  The  joints  are  to  be  perfectly  water-tight ;  any 
joints  that  become  leaky  from  faulty  joining  within  (6)  six 
months  of  the  time  of  completion  of  the  whole  work,  will 
be  remedied  by  the  Contractor  at  his  expense.  If  the 
leakage  occurs  in  the  lead  jointed  pipes,  the  pipe  is  to  be 
joint^  again  ;  if  in  turned  and  bored  pipes,  a  lead  joint 
will  be  run  in  by  the  Contractor  at  his  expense. 

6.  The  Contractor  will  not  be  held  responsible 
lor  am  bursting  of  the  pipes.  If  any  burst  takes  place 
the  Contractor  will  put  in  a  new  pipe  if  necessary, 
and  he  will  be  paid  at  any  reasonable  rate  the  Executive 
Engineer  decides. 

7.  The  Contractor  is  to  provide  ajl  tools,  lead  and  all 
other  materials  that  may  be  required  for  laying  and  fix- 
ing the  pipes. 

8.  Whilst  the  trenches  are  open,  and  until  they  are 
filled  in,  the  Contractor  binds  himself  to  put  up  fences  of 
bamboo  or  wood,  and  during  the  night  to  suspend  lanterns 
well  lit  at  such  places  as  the  Executive  Engineer  or  his 
Subordinate  may  point  out.  The  Contractor  holds  him- 
self responsible  for  any  accidents  that  may  occur  to  the 
public  through  his  not  having  carried  out  the  precautions 
enumerated,  that  is,  from  a  want  of  proper  fencing  or  an 
insuflGciency  of  lights  during  the  night. 

9.  Payments  for  work  done  are  to  be  disbursed 
monthly  and  a  deduction  of  10  per  cent,  will  be  made 
from  all  bills,  and  kept  by  the  Executive  Engineer  as 
aecurity  for  the  completion  of  work. 


Detail  of  Estimate  for  12"  Main. 


Ft. 
10,603 


Detail. 


12' pipes  turn- 
ed ami  boretl 
socket  pipes 

12"  pipes 

plain  socket 
pipes        .  . 

Eartiiwork, 
including 
filling  and 
ramming, 
10,603  X  3x 
3=95,427 
c.  ft. 

Laying  and 
joining] 
pipes 

T.  S.  for  junc- 
tion with  hy- 
drants 

Water-posts 

Shut-off 
valves 

2"  W.  1.  pipes 
to  %vater- 
posts 

li"    Do.  Do. 

Laying      and 

•     ■     •  rt" 

joining      i 
pipes 
Air-valves  and 
cleaning 
boxes 

Bends 

Street  services 
with  cattle 
trough 

Total  of  12" 
Main 

Add  contin- 
gencies 

Gd.  Total. 


Num- 
ber of 
pipes. 


587 
591 


Tons. 
404-41 


880 
880 


1,760 


Weiglit 

per 

pipe. 


Total 
weight. 


Tons. 
•3433 
•3433 


cwt. 


cwt. 
2  each 


Tons. 
20152 
•202^89 


18 


cwt. 


Kate. 


Rs.  A.  p. 
102  0  0  per  ton 
94  0  0      „ 

5  0  0,,  1,000 
8  0  0,,     ton 


7  0  0,,     cwt, 
100  0  0  each 

200  0  0    „ 


0  9  0  per  foot 
0  6  0 


0  1  0 

50  0  0 
7  0  0 

250  0  0 


Cost. 
"RbT 
20,555 

19,072 

477 
3,235 


126 

90O 

600 


495 
330 


110 

100 
28 

250 


46,278 
2,314 


48,592 


Detail  of  Estimate  Jar  10"  Main, 
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Ft. 
7,100 


Dktail. 


1 0"  plain  sock- 
et  pipes    ... 

Earthwork, 
inc  luding 
tilling  and 
ram  ming, 
7,100  X  3  X 
3' =63,900 
c.  ft. 

Laying     and 
joining  pipes 

Bends 

T.  S.  for  water- 
post  junc- 
tions 

Water-posts 

Shut-off  valves 

Junction  with 
12"  main  ... 

2'  piping  to 
water-posts 

14"  Do.  Do. 

Laying  and 
joininu  mi- 
nor piping 

Street  services 
with  cattle 
trougli,  &c. 

Total  of    10" 
Main 
C  o  II  t  i  n  g  e  n- 
cies      at     5- 
per  cent.   ... 

(in.  Total 


B 
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Tons. 
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22 

22 
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4,440 
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4,940 
2 


Weight 

per 

foot. 


cwt. 
•571 


I j each 
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weight. 
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cwt. 

2 


33 


Rate. 


Rs.  a.  f. 

94  0  0  per  ton 


5  0  0    „  1,000 

8  0  0,,  ton 
7  0  0,,  cwt. 


7  0  0,.    „ 

.50  0  0 

150  0  0 

7  0  0,,  cwt. 

0  9  0,,  foot. 

0  6  0,,,, 


0  10,,,, 
250  0  0 


Cost. 

Rs. 
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1,622 
14 
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1,100 
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42 

2,498 
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.500 


26,027 
1,301 
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Gd.  Total. 


Detail 

of  Estimate  for  7"  Main. 

.a  » 

Weight 

Tnfjil 

Detail. 

1 

per 

fnnt 

weight. 
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Cost. 

4 

ll     j  

Ft. 

7"  plain  sock- 

Rs. A.  p. 

Rs. 

et  pipes     . . . 
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•362 

29-66 

94  0  0  per  ton 

2,788 

Earthwork, 

including  fil- 

ling andram- 

ming,  1,639' 

x3  x3'  = 

14,751  0.  ft. 
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joining  pipes 
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cwt. 

cwt. 
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12 

1 

12 
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84 
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12 

...•■ 
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1 
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75 
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boxes 

1 

50  0  0 

50 

Junctionwith 

cwt. 

8"  main     ... 
Total  for  7" 

1 

2 

7  0  0 

14 

main 

3,922 

Add     contin- 

gencies at  5 

per  cent.  ... 
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Detail  of  Estimate  for  6"  Main. 
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6"  pipes  turn- 
ed and  bored 
joints 

Earthwork, 
including  fil- 
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ming, 1,509' 
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50  0  0 
65  0  0 


7  0  0 

0  9  0  per  foot 
0  6  0        „ 


0  10 


Rs. 


2,131 


68 


168 


63 
300 

65 


14 

619 
578 


165 


4,171 
209 


4,380 


Detail  of  Estimate  for  3"  Pipe. 


r 


Ft. 
3,198 


Detail. 


J3 

3 

J2; 


Weight 
•per 
foot. 


Total 
weight. 


Rate. 


3"  turned  and 
bored  socket 
pipes 

Earthwork, 

including 

filling  and 

ramming, 

3,198'   X   3' 

X  3'=28,782 

c.  ft. 

Laying     and 
joining 
pipes         ... 
T  junctions 
with  water- 
posts 
Water-posts 
Shut-off 
valves 
Junction  with 
10" main    ... 
Junction  with 
6"  main     ... 
Air  valve  and 
cleaning 
box    . . . 
IJ'  piping  ... 
Laying      and 
fitting  minor 
piping 
Total  for  .3" 
Main     ... 

Conlingenices 
at  5  per  cent. 

Gd.  Total 


356 


Tons 

19-4 

4 
9 

2 

1 

1 


1 

660 


660 


Cwt. 


•121 


19  34 


cwt. 
3 


Rs.  A.  p. 


102   0  0  per  ton 


5   0  0,,  1,000 


8  0  0,,    ton 

7  0  0 

50  0  0 

40  0  0 

7  0  0 

7  0  0 

50  0  0 

0  6  0  per  foot 

0  10      .. 


Cost, 


Rs. 


1,973 


144 

155 

21 
450 

80 

35 

21 


50 
248 


41 


3,218 

161 
3,379 
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Detail  of  Setimate  for  4"  Pipe  for  Myagunge. 


!^ 


10.900 


Drail. 


4*pipeaaocket 
•na    cpigot 
Earthwork, 
in  d  a  di  n  K 
filling     and 
ra  m  m  i  n  g, 
I0,80a  X  3* 
xJ-07,200 
cfL 
Laying     and 
joining 
pipes    ... 
\Vat«r-po8ta 
ShntK)B 

valras  ... 
Air  valves  ... 

T.  S.  for 
water-posts... 
I)' piping  ... 
Laying     and 

joining  1^* 

pipe 

Junction 
with   12' 


Bends 

Total  for  4* 
pipe 
Add  contingen- 
cies at  5  per 
cent. 

Od.  Total 


Num- 
ber of 
pipes. 


1,300 


85-32 
13 

3 
3 


13 
1,000 


1,000 

1 

8 


\Veight 
per 
pipe. 


Cwt. 


•158 


cwt. 
I  each 


cwt 
1  each 


Total 
weight 


Tons. 


85-32 


85-32 


ewt 
13 


cwt 
2 

8 


Rate. 


Rs.  A.  p. 


94  0  0  per  ton 


5  0  0,,  1,000 


8  0  0,,    ton 
50  0  0 

60  0  0 
25  0  0 


7.0  0 

0  6  0  per  foot 


0  10      „ 

7  0  0 
7  0  0 


Detail  of  Estimate  for  3"  Pipe  for  Burari. 


Detail. 


I 

9 


Weight 

per 

foot 


Total 
weight. 


Rate. 


Ft 
\*B0 


3*  spigot  and 
socket  pipe 

Tnmed     and 

bored 
Plain  socket 
Earth  work, 
including 
filling  ana 
ramming, 
4,459'  X  .T 
x3'  =  40,131 
cubic  feet... 


494 


Cwt 
•121 


Laying  and 
joining 
lipes 

.  'ater-posts 

Shut<iff  val- 
ves 

Air  valves    .. 


Wa 


T.  8.  for 
water-posts 

1}"  piping, 
\,(mlt.    ... 

laying  do.  ... 

'  Bends 

I        Total     ... 

'  Add  contin- 
gencies at  5 
per  cent.  ... 

Qd.  Total 


Tons. 


27 
5 

2 
1 


1,000 
1,000 


cwt 


cwt. 


Cwt 
26-92 


12.59 
14-33 


cwt. 
3-75 


cwt 


Rs.  A.  r. 


102  0  0 
94  0  0 


5  0  0  per  1,000 


8  0  0 
50  0  0 

40  0  0 
25  0  0 


70  0 

0  6  Operfoot 
0  10      „ 

7  0  0 


Cost 


Rs. 


8,020 


486 


682 
650 

150 
75 


91 
375 


63 

14 
56 


10,662 
533 


11,195 


Cost. 


Rs. 


1,284 
1,347 


201 


216 
250 

80 
25 


26 

375 
63 


3,874 

194 
4,068 


Detail  of  Estimate  for  S"  Main, 


Ft. 
5,032 


8"  pipe  turn- 
ed and  bored 
joints 
Earthwork, 
including  fil- 
ling and 
ramming, 
5,032  X  3'  X 
3 '  =  45,288 
c.  ft 

Laying  or 
joining  pipes 

Bends 

T.      S.       for 

water-posts 

Water-posts 

Shut-off  valve 

A  i  r- v  a  1  v  e  s 
and  cleaning 
box 

Street    s  e  r - 
vices     with 
cattle 
trough,  &c. 

Total  of  8" 
Main 

Add  contin- 
gencies at  5 
per  cent.  ... 

Gd.  ToTAt. 


Cwt. 

Tons. 

560.) 

•412 

103-66 

Tons. 

103-66 
2 

2  each 

Cwt. 
4 

18 
18 

1 

14 

27 
...... 

1 

I 

...•*. 

Rs.  A.  p. 
102  0  0  per  ton 

5  0  0,,  1,000 

8  0  0    „  ton 

7  0  0,,  cwt 

7  0  0 

50  0  0 

100  0  0 

50  0  0 
250  0  0 


Rs. 
10,573; 

226 

829' 

28 

189- 
900 
100> 

50 

250 

13,145 

657 


13,802 


There  are  two  independent  horizontal  high-pressure 
engines,  with  cylinder  of  20  inches  diameter,  2  feet  6  inches 
stroke,  making  30  strokes  per  minute,  working  a  horizon- 
tal pump  for  raising  the  water  from  the  clear  water  to  the 
surface  reservoir.  The  vertical  pump  is  worked  by 
gearing  and  is  intended  to  raise  the  water  from  the  river 
to  the  settling  tanks.  The  pumps  are  double-acting,  13 
inches  diameter,  2  feet  6  inches  stroke,  fitted  with  four 
double  beat  valves.  The  well  pump  is  of  the  plunger  and 
lift  description,  having  a  working  barrel  of  23  inches 
diameter,  2  feet  6  inches  stroke,  making  20  strokes  a 
minute.  The  maximum  speed  of  the  engine  is  30  strokes. 
The  3  boilers  are  20  feet,  5   feet  6  inches   diameter,  made 

supply   necessary  steam   for 
of  the   machinery  including 


each  engine   is 
making  30 


of  steel,'  each  one  is  able  to 
one  engine.  The  total  cost 
erection  is  £4,620. 

The  engines  are  working   satisfactorily, 
able  to  pump  over  50,000  gallons  per  hour, 
revolutions  per  minute. 

Only  a  portion  of  the  town  is  supplied  with  water,  as 
there  are  no  hydrants,  etc.,  at  present ;  also  some  of  the 
distributory  pipes  have   not  been  laid. 

The  Central  Jail  here  gets  also  a  daily  supply  of  50,000 
gallons. 

The  work  was  carried  out  by  the  following  officers  : — 

D.  F.    Martin,     M.    i.     c.    E.,     Executive    Engineer. 

E.  R.  Gardiner,  Assistant  Engineer. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK. 

XXII. 

Cement  rendering  of  surface  ^''  thick  over  terracing. 


Items  per  100  s.  ft 
(1) 


Labor. — 
Plasterer 
Coolies 
Bhiatie 
Sundries 


No. 


Materials. — 

Portland  Cement,  lbs.. 
Sand,  c.   ft.     . 

Sundries 
Petty  Establishment 


No.  or 
quantity. 

(2) 


76 
1-7 


Rate. 
(3) 


Amount. 
(4) 


Total. 
(5) 


Note. — The  details  for  cement  pointing  correspond 
almost  exactly  with  those  for  cement  surface  renderbg, 
both  in  respect  to  labor  and  materials. 
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MAIL  STEAMERS  AND  THEIR  SPEEDS. 

By  A.  EwBANK. 

IV. 

The  reader  who  lias  thus  far  followed  our  exposition  of 
engine  action  may  possibly  now  be  ready  to  interpose  an 
objection.  The  objection  may  be  worded  somewhat  as  fol- 
lows :  It  appears  that  with  steam  working  between  150^ 
C  and  50°  C  the  theoretical  efficiency  limit  is  stated  at  -j^Y- 
With  steam  working  between  170"  C  and  120'  Cthe  effi- 
ciency limit  is  reduced  to  -f^,  which  is  less  than  half  of 
the  foregoing.  Under  these  circumstances,  h  seems  useless 
to  employ  the  latter  temperatures  when  the  former  give 
better  result  towards  which  the  engines  may  appi'oximato. 

Suppose  that  steam  at  120°  C  enters  the  cylinder  and 
begins  to  drive  the  piston.  After  a  certain  supply  of  steam 
is  in  the  cylinder  the  communication  with  the  boiler  is 
closed.  The  steam  thus  isolated  in  the  cylinder  expands 
as  it  drives  the  piston  before  it.  As  it  expands,  it  gets 
colder.  At  a  certain  time  it  has  cooled  to,  say,  80°  C.  It 
then  has  done  a  certain  amount  of  work.  On  continuing 
to  drive  the  piston  and  to  expand,  it  further  cools,  say,  to 
50°  C.  It  now  does  additional  work.  Had  the  steam  been 
allowed  to  escape  at  the  temperature  80°  C  this  additional 
work  would  have  been  lost.  These  remarks  will  be  accepted 
by  the  reader  as  illustrating  and  enforcing  his  objection. 

The  consideration  of  this  objection  is  apposite  to  our 
text,  the  marine  engine,  and  so  we  may  proceed  to  con- 
sider it.  Let  us  have  a  locomotive  engine  with  the 
steam  up,  i.e.,  the  engine  ready  to  travel. 

Let  it  bo  standing  on  rails  within  a  shed,  and  let  it  be 
lifted  into  the  air  by  ropes  from  the  roof.  When  it  is 
ofifthe  ground,  let  the  steam  be  turned  on  slightly.  Then 
a  piston  will  move  and  its  motion  will  be  communicated 
to  a  wheel  by  a  set  of  connecting  rods.  This  wheel  is 
called  the  driving  wheel — which  really  means  the  driven 
wheel.  On  each  side  of  the  engine  there  is  a  cylinder,  a 
piston  and  a  driving  wheel.  Thus  two  wheels  rotate,  and 
the  other  four  (or  more)  wheels  of  the  engine  remain  at 
rest.  All  that  the  steam  can  dii-ectly  effect  is  the  rotation 
of  the  driving  wheels.  The  steam  has  no  power  of  itself 
to  urge  the  engine  forwards. 

while  the  steam  is  kept  on  and  the  wheels  are  spinning 
with  some  moderate  speed,  let  the  engine  be  gi'adually 
lowered  till  it  touches  the  rails,  but  let  these  rails  be 
considered  perfectly  smooth.  Then  the  driving  wheels 
when  they  touch  the  smooth  rails  will  continue  to  spin — 
the  centres  of  those  wheels  remaining  at  rest.  These 
wheels  will  thus  slip  or  slide  over  the  rails,  and  all  parts 
of  the  circumference  of  one  driving  wheel  will  come  in 
turn  to  one  and  the  same  small  part  of  a  rail.  The  other 
wheels  of  the  engine  will  be  absolutely  at  rest, -i.e.,  they 
will  neither  move  forwards  nor  rotate. 

Let  the  engine  be  again  lifted  into  the  air.  Let  the 
driving  wheels  bo  now  supplied  with  a  toothed  circum- 
ference. Let  the  rails  be  fitted  with  corresponding 
teeth.  Let  the  engine  be  lowered  and  let  the  teeth 
of  a  driving  wheel  fit  into  the  cavities  between  the  teeth 
of  the  rail.  Then  the  wheel  is  thus  geared  with  the 
rail.  The  wheel  rotating  as  before  by  the  force  of  the 
steam,  one  of  two  things  must  happen.  If  the  engine 
is  prevented  from  moving  forwards  the  rails  will  move 
backwards.  If  the  rails  are  immoveable  the  engine  will 
move  forwards.  Under  ordinary  circumstances  the  na- 
tural rugosities  or  roughnesses  in  the  wheels  and  rails 
supply,  as  it  were,  two  sets  of  teeth  which  interlock  and 
so  the  engine  is  driven  forwards.  Wc  have  here  given  the 
engine  two  alternatives — either  to  drive  the  rails  back- 
ward, or  be  itself  driven  forward. 

Suppose,  however,that  when  the  engine  was  lowered  on 
to  the  toothed  track — and  the  teeth  had  interlocked — that 
the  teeth  of  the  track  or  of  the  wheel  were  broken  ; 
the  force  required  to  break  them  being  less  than  that 
required  to  drive  the  whole  rail  backwards,  and  also  less 
than  what  is  required  to  drive  the  engine  forwards.  Then 
the  wheel  would  slip  without  the  rail  or  the  engine  being 
moved.  Under  suitable  circumstances  wo  may  suppose 
an  engine  moving  forwards  over  immoveable  rails,  and 


the  wheels  fairly  locking  with  the  roughnesses  of  the 
rails.  But  now  let  a  shower  of  rain  descend.  The  drops 
of  water  in  passing  through  the  lower  strata  of  air  collect 
dust  and  grease  and  impurities  of  various  kinds.  The  dirty 
water  then  lodges  in  those  little  cavities  on  the  rails  that 
constitute  the  interspaces  of  the  teeth.  Likewise  the  wheels 
collecting  some  of  this  dirty  fluid  plaister  it  over  their 
perimeters — -jamming  it  into  the  cavities.  In  consequence 
the  teeth  no  longer  intei-lock  as  thoroughly  as  they  did 
before.  Then  the  spinning  wheel  slips  somewhat  over 
the  rail  surface.  That  is  over  one  small  area  of  the  rail 
passes  more  than  one  small  area  of  the  wheel  circum- 
ference. When  this  slipping  happens  the  train  does 
not  move  forwai'ds  with  as  great  a  velocity  as  should 
correspond  to  the  velocity  of  wheel  rotation.  Instead  of 
rain  we  may  have  snow  falling,  and  this  without  extra- 
neous dirt  can  choke  up  the  cavities.  The  wheels  are 
also  liable  to  slip  if  the  load  on  the  engine  is  too 
great,  i.e.,  if  there  are  too  many  carriages  to  draw.  The 
wheels  are  also  liable  to  slip  if  the  engine  tries  to 
mount  too  steep  an  incline.  In  the  latter  case  there  are 
two  slip-producing  causes  at  work. 

Let  us  again  lift  our  engine  off  the  ground  and  shut 
off  the  steam.  Then  the  wheels  will  in  time  come  to 
rest.  Let  us  then,  by  hand,  or  other  extraneous  power, 
cause  a  driving  wheel  to  rotate.  This  wheel  will  then  cause 
its  corresponding  piston  to  move.  Here  the  wheel  is  really 
a  driving  wheel  and  the  piston  is  the  driven  body. 
Neither  wheel  nor  piston  can  be  made  to  move  without 
the  other  being  compelled  through  the  connections  to 
take  up  a  corresponding  movement. 

Suppose  now  that  an  engine  with  carriages  behind  it  is 
travelling  at  the  speed,  say,  of  thirty  miles  an  hour.  Let 
the  driver  shut  off  steam.  Then  in  the  cylinder  there 
is  the  last  admitted  supply  of  steam  driving  the  piston, 
and  the  last-but-one  admitted  supply  is  simultaneously 
escaping  into  the  air.  In  a  very  short  space  of  time  we 
shall  have  the  last  supply  escaping  into  the  air  and  no 
fresh  steam  at  work  to  drive.  The  engine  will  now  slack- 
en its  speed  owing  to  air  resistances,  friction  of  axles  and 
other  retarding  causes.  But  during  the  very  short  time 
that,  the  piston  takes  to  move  one  way  the  diminution 
of  speed  will  be  extremely  sliu'ht. 

The. piston  moves  backward  and  forward  and  comes  to 
rest  between- whiles.  If  it  was  only  moved  by  steam  it 
would  not  continue  to  oscillate  with  almost  unabated 
rapidity  when  the  steam  was  gone.  The  piston  now 
moves  simply  because  it  is  driven  by  the  wheel.  Why 
does  the  wheel  continue  to  rotate  ?  Partly  because  it 
is  a  heavy  body  and  cannot  at  once  lose  its  rotatory  mo- 
mentum. But  the  chief  reason  is  because  the  engine 
and  carriages  make  a  much  heavier  body  which  cannot 
easily  lose  their  forward  momentum.  Suppose  steam  is 
again  put  on.  There  may  be  an  increase  of  velocity, 
but  during  the  short  time  that  the  piston  makes 
one  movement  the  increase  can  only  be  very  slight; 
thus  the  loss  of  speed  by  shutting  off  steam  or  the 
gain  of  speed  by  adding  or  increasing  steam  is  ex- 
tremely slight  when  we  start,  from  a  time  when  the 
steam  is  in  movement  at,  say,  thirty  miles  an  hour,  and 
when  we  consider  only  that  small  part  of  time  in  which 
the  piston  performs  one   of  its  journeys   to  and  fro. 

In  other  words,  when  the  fresh  steam  is  at  any  time  in- 
troduced into  the  cylinder,  the  speed  with  which  the  piston 
flies  before  it  is  very  little,  due  to  the  pressure  of  this 
steam.  It  is  mainly  the  accumulating  result  of  previous 
steam  supplies.  During  the  very  small  time  that  the' 
piston  takes  to  rush  from  one  end  of  its  path  to  the 
other  end  the  last-but-ono  admitted  steam  must  nearly  all 
escape  into  the  air.  If  it  does  not  it  resists  the  piston's 
movement.  In  other  words,  it  is  a  drag  on  the  engitie.  Or 
in  other  words,  it  is  now  undoing  the  previous  good  it  did. 

Suppose  now  wc  propose  to  let  steam  enter  at  some 
high  temperature  and  to  expand,  doing  work,  till  its 
temperature  is  lowered  to  50°0.  Experiment  teaches 
us  that  steam  of  this  latter  temperature  has  a  very 
low  pressure.     In  fact,  its  pressure  instead  of  exceeding 
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air  pressure,  is  not  even  one-eighth  of  the  air  pressure. 
Therefore,  when  the  steam  has  tinishod  its  driving  work 
and  the  paasage  into  the  air  is  openod  for  it  to  Hy  and 
be  gone,  itrefuses  to  budge.  Not  o  ily  .o,  but  the  outside 
air— finding  a  space  where  the  pressure  is  less  than  itself 
posBeases— will  rush  into  this  space.  The  cool  air  rushing 
mwillcondense  the  steam  to  some  extent,  so  that— instead 
of  the  steam  disappearing  from  the  engine  and  turning 
itself  to  liipiid  water,  where  such  a  process  is  not  incon- 
venient—the steam  lodges  water  in  the  cylinder. 

The  pis.on  moving  in  its  journey  will  no  doubt  by  com- 
pressing the  steam  help  to  drive'  it  out,  but  meanwhile 
m  doing  so  it  has  to  exert  pressure,  and  the  inrush  of 
cool  air  has  partly  cooled  the  niston.  Therefore,  \yhen  the 
next  hot  steam  is  introduced,  this  hot  steam — finding  itself 
in  a  cooler  place  than  it  would  have  found  had  air  not 
rushed  in — will  to  a  greater  extent  be  condensed,  and  so  to 
a  greater  extent  will  lose  its  expansive  power.  Thus  we 
begin  to  see  that  a  locomotive  carrying  for  simplicity  as 
few  separate  parts  as  possible — and  needing  to  have  its 
piston  travelling  fast — cannot  conveniently  deal  with 
steam  that  is  not  very  hot  and  that  has  not  a  pressure 
greaier  than  that  of  the  outside  air. 

We  gave  our  locomotive  a  range  of  temperature  for 
its  steam  betweem  170'  and  120°.  These  numbers  we 
simply  took  as  an  example.  Sometimes  an  engine  maker 
so  arranges  that  the  dismissed  steam  shall  at  the  moment 
dismissal  besins  have  a  pressure  not  of  2  atmospheres, 
but  of  3  atmospheres.  In  this  case  the  steam  is  only  cooled 
to  about  134'.  The  incoming  steam  may  have  a  pressure 
of  more  than  8  atmospheres — say  of  10  atmospheres,  we 
are  speaking  here  only  of  land  locomotives.  For  other 
engines  perhaps  higher  pressures  may  be  used.  In  fact, 
as  an  experiment  a  stationary  engine  has  been  worked  with 
steam  pressure  of  over  60  atmospheres.  Whatever  pressure 
we  adopt  for  the  incoming  steam  in  a  locomotive,  i.e.,  for 
the  steam  as  it  enters  the  cylinder,  we  must  have  so 
high  a  pressure  still  left  to  the  used  steam  that  it  shall  be 
ready  to  rush  with  great  rapidity  into  the  outside  air  as 
soon  as  a  passage  is  allowed  it. 

(To  be  continued.) 

A  SHORT  ACCOUNT  OF  THE  STONE  QUAR- 
RIES IN  THE  MIRZAPORE  DISTRICT. 
By  W.  G.  Bligh,  Executive  Engineer. 

The  \'indyan  range  of  hills  form  the  right  boundary 
of  the  Gangotic  plain  for  some  40  or  50  miles  of  its  course. 
In  two  places,  Bindachal  (a  corruption  of  Vindichal)  just 
above,  and  Chunar  some  20  miles  below,  Mirzaporc,  a 
rocky  sptir  actually  abuts  on  to  the  river  itself.  Between 
these  two  places  the  range  of  hills  is  nowhere  far  distant, 
and  in  .'^ome  parts  is  within  two  miles  of  the  bank.  The 
East  Indian  Railway  runs  between  the  river  and  the  hills. 
The  nature  of  the  nxik  of  the  Vindyan  range  hero  is 
sandstone,  and  it  is  believed  to  be  similar  to  the  new 
red  sandstone  of  the  British  isles.  This  stone  is  of  very 
sujKJrior  fjuality,  is  easily  worked,  harrl  and  durable,  and 
is  infinit<;ly  preferable  to  the  soft  sandstone  found  near 
Agra  and  Gwalior  Several  varieties  of  color  can  be  ob- 
tained, the  principal  of  which  are  greyish  white,  rose 
color  and  yellow.  The  two  former  are  the  best,  the 
yellow  being  deficient  in  strength  and  likewi.se  in  hardness. 
In  addition  to  these,  on  the  top  of  some  of  the  hills  a 
crystalline  fjuartzoze  variety  of  stone  is  found,  which  is 
perfectly  while,  but  (|uarries  for  building.  .Stone  and  slabs 
of  this  description  are  not  found  within  several  miles 
of  the  river  or  railway,  and  consefjuently  its  con- 
sumption is  limitcfl  Uj  strictly  local  requirements.  The 
pontion  of  these  valuable  quarries  in  close  proximity 
to  the  old  highway  of  commerce,  the  Ganges  River, 
causes  them  to  be  of  pecidiar  value,  and  they  mu.st  have 
been  work«;d  from  time  immemorial.  The  remains  of 
very  ancient  and  extensive  workings  cjin  be  seen  every- 
where, anrl  in  stma  places  the  hills  arc  compo.sed  of  noth- 
ing but  heajjs  of  rubbish,  the  stone  having  been  all  re- 
moved to  a  very  considerable  depth.  The  construction 
of  the  railway  gave  a  further  impetus  to  the  stone  trade 


which  now  assumes  very  large  proportions.  As  early  as 
1780,  or  thereabouts,  the  then  Government  of  India  passed 
the  Stone  Quarry  Act,  whereby  the  Government  reserved 
its  rights  to  all  stone  in  any  part  of  the  Benares  Division. 
The  duty  brings  in  a  very  considerable  revenue,  and 
of  late  years,  owing  to  the  representations  of  Mr.  Cadell 
and  Mr.  Dale,  Collectors  of  Mirzaporc  District,  a  sum  of 
money  is  granted  yearly  by  the  Board  of  Revenue  (gener- 
ally 10  to  15  thousand  rupees)  for  the  maintenance  and 
construction  of  piu-ca  roads  leading  to  the  principal  quar- 
ries. ■  Owing  to  this  judicious  policy  a  perfect  net-work 
of  roads  have  already  been  made  during  the  last  five 
years,  connecting  the  quarries  with  the  railway  stations 
and  the  river  ghats  at  Mirzapore  and  Bindachal,  and 
by  thus  largely  increasing  the  facilities  of  the  trade,  its 
certain  development  will  be  sure  to  further  enhance  the 
large  revenue  already  derived  from  the  stone  duties. 

A  great  deal  yet  remains  to  be  done  in  the  way  of  road- 
making,  particularly  at  Chunar  and  Pahara,  where  im- 
provements to  the  commmiication,  especially  to  the  river, 
are  urgently  required.  The  East  Indian  Railway  have  been 
engaged  for  some  years  in  relaying  their  permanent-way, 
and  in  lieu  of  the  mixed  kunker  and  brick,  which 
was  good  enough  for  wooden  sleeper  way,  finely  broken 
stone  is  now  used,  as  the  old  material  was  not  suitable 
for  packing  the  "  D.  O.  "  cast-iron  chair  sleepers  now 
employed.  This  ballast  renewal  brought  for  several  years 
a  very  large  increase  of  revenue  t(-)  Government  :  the 
stone  duty  being  Rs.  250  per  lakh  cub.  ft.  The  Company 
have  constructed  three  ballast  quany  sidings,  one  at 
Chunar,  one  at  Pahara  and  a  third  at  Bindachal.  There 
are  railway  stations  at  the  two  first  places,  but  not  at 
the  last.  The  Bindachal  quarry  supplies  ballast  up  the 
line,  it  is  believed,  as  far  as  CawniDore.  Its  position  shovdd 
naturally  have  been  at  the  nearest  accessible  point  in  the 
Allahabad  direction.  This  happens  to  be  at  Gaipura, 
where  an  excellent  quarry  exists  within  a  mile  of  the 
existing  station.  Why  this  siding  was  located  at  Bindachal 
instead  of  Gaipura  is  a  question  which  the  lay  mind  is 
unable  to  solve.  Possibly  the  Gaipura  hill  was  never 
noticed  by  the  Railway  Engineers.  Tlie  Mirzapcjre  stone 
trade  is,  in  my  opinion,  capable  of  considerable  extension.  I 
expressed  these  views  in  the  paper  on  "  New  Types  of  Cheap 
Roofs."  Stone  in  the  shape  of  flooring  or  roofing  slabs, 
verandah  columns,  etc.,  should  be  much  more  used  even  at 
places  far  distant  from  the  quarries  than  at  present.  The 
principal  reast)n  why  so  valuable  and  permanent  material 
is  not  more  utilized  in  constructional  works  is  mainly 
from  ignorance  of  the  P.  W.  Officers  and  the  general  public 
as  to  the  proper  price  of  stone  and  the  cost  of  its  carriage. 
The  European  stone  firms  at  Mirzapore  make  a  point  of 
never  publishing  lists  of  prices.  "  Prices  on  application"  is 
the  rule,  and  there  being  no  "  marking  in  plain  figures  " 
the  inexperienced  purchaser  is  liable  to  be  charged  fancy 
prices.  This  policy  is  most  suicidal,  and  unless  it  is  changed 
the  stone  trade  will  never  receive  its  proper  expansion. 

The  strength  of  Mirzapore  stone,  its  price  and  cost  of 
carriage  by  rail  and  by  boat  have  already  been  given  in 
this  Journal  in  the  series  of  "  New  Types  of  Cheap  Roofs." 
Besides  the  Government  and  European  demand,  prin- 
cipally ashlar  and  slabs,  a  very  large  river  borne  native 
trade  is  done.  It  consists  firstly  in  stone  kolhurs,  or  sugar 
mills,  which  arc  quarried  out,  roughly  dressed  to  a  cylindri- 
cal shape,  and  then  rolled  down  the  hillside  and 
along  the  rough  tracks  which  lead  to  the  river  ghats. 
They  arc  also  sometimes  conveyed  long  distances  inland, 
being  dragged  by  means  of  ropes  fastened  on  to  wooden 
axles  which  are  fixed  temporarily  into  holes  cut  for  the 
purpose.  Some  30  or  40  men  enlivened  by  barbaric 
music  of  shrill  pipes  and  tom-toms  drag,  push  and  lever 
the  unwieldly  mass  along.  Often  a  large  kolhu  may 
be  seen  in  perfect  order  deserted  by  the  roadside  for 
year.'<.  The  reason  is  as  follows  :  Going  down  a  slight 
incline  it  has  got  beyond  the  control  of  the  gang 
and  has  run  over  some  unfortunate,  crushing  him  to 
pulp.  The  kolhu  is  then  and  there  abandoned  as  unlucky 
and  no  one  will  dare  to  remove  it. 
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These  stone  kolhus  are  shipped  to  Azamgarh  via 
the  Shogra,  Benares,  Patna,  and  other  places,  also  going 
up  the  Gumti.  They  are  exclusively  manufactured  at 
the  Chunar  Quarries. 

Another  article  of  trade  is  the  hand  chalchis,  which 
are  made  in  immense  numbers  and  sent  all  over  India, 
principally  down-covmtry.  Then  square  slabs  of  small 
size  used  for  some  religious  purpose,  and  sillis,  or  flat 
slabs  for  grinding  "  masala"  on,  also  flooring  slabs  of  a 
fixed  size  obtain  a  large  sale. 

The  method  of  quarrying  is  very  simple  and  consists 
entirely  in  the  use  of  wedges.  Blasting  is  seldom  resorted 
to,  except  for  smashing  up  rock  for  the  purpose  of  breaking 
into  ballast.  The  Vindyan  sandstone  is  the  most  tract- 
able material  imaginable  and  is  easily  split  in  any  direc- 
tion. It  is  likewise,  as  mentioned  before,  hard,  durable 
and  uniform  in  quality.  The  native  stone  cutters  and 
quarry  men  are  extremely  skilful.  Mr.  Reuss,  Agent  of 
the  Bengal  Stone  Company,  assured  me  that  he  visited 
some  quarries  in  Germany  and  found  that  the  methods  of 
working  similar  stone  are  in  no  way  superior  to  what  has 
been  practised  at  Mirzapore  for  centuries.  The  use  of 
stone  saws  for  cutting  would  hardly  pay,  and  it  would  be  a 
very  difficult  matter  to  get  the  natives  to  work  them.  The 
new  quarry  roads  run  close  alongside  of  the  hills  and  the 
large  blocks  of  stone  weighing  some  tons  are  levered  on  to 
a  tilted  up  country  cart,  which  is  then  dragged  along  by 
eight  or  less  buffaloes.  If  more  than  three  are  required 
for  draught,  one  or  more  empty  carts  are  hitched  on  to  the 
pole  of  the  hinder  one.  This  seems  a  primitive  method, 
but  it  answers  well  in  practice.  The  rubble  stone  obtained 
for  building  is  of  exceedingly  good  quality,  large,  flat,  wide 
pieces  being  obtained.  It  can  be  used  with  mud  mortar 
and  through  bond  stones  are  quite  unnecessary. 


AN  APPEAL  TO  GOVERNMENT  IN  THE  IRRI- 
GATION DEPARTMENT. 
By  an  Ex-Irrigation  Officer. 
I. 

There  are  so  many  distinct  ramifications  of  Civil 
Engineering  science,  that  no  one  person  can  possibly 
possess  more  than  a  superficial  knowledge  of  the  whole 
subject,  apart  from  his  own  particular  line,  so  that  we 
find  that  in  this,  as  in  the  medical  profession,  there  are 
specialists  who  devote  their  attention  exclusively  to  one 
branch.  In  India  we  may  enumerate  Railways,  Docks  and 
Harbours,  Roads  and  Buildings,  Water  Works,  and  lastly 
Irrigation  as  separate  portions  of  the  great  whole  re- 
presented in  the  Public  Works  Department.  Of  all  these 
various  divisions  of  Engineering  science  the  one  which  is 
most  exclusively  and  essentially  unique  is  the  Irrigation 
Branch.  In  this  country  the  largest  irrigation  works 
in  the  world  exist,  and  in  no  other  is  the  system  brought 
to  such  a  pitch  of  perfection,  if  we  consider  the  vastness 
of  the  interests  involved.  When  canals  were  first  started, 
so  little  was  known  on  the  subject,  that  officers  were  de- 
puted to  visit  the  comparatively  insignificant  irrigation 
works  in  Italy  and  Spain,  in  order  to  gain  information. 
Now,  however,  after  the  experience  (often  dearly  bought)  of 
no  less  than  40  years,  the  large  works  recently  carried 
out  in  India,  can  stand  as  a  model,  or  at  least  as  a  valu- 
able guide,  to  similar  constructions  in  other  hot  climates. 
The  extension  of  irrigation  operations  on  a  large  scale  in 
dry  countries,  such  as  California,  Mexico  and  South  Africa, 
is  certain  to  take  place  with  rapid  strides,  and  India,  with 
its  vast  .system  of  canals,  and  its  unequalled  experience 
in  these  matters,  will  naturally  be  the  school  of  instruction 
for  this  comparatively  new  branch  of  Engineering  and 
Agricultural  science.  "  Already  has  this  been  partially 
the  case.  Indian  Irrigation  Officers  have  now  been  em- 
ployed for  some  years  in  Egypt,  and  the  application  of 
their  experience  has  borne  fruit  in  very  con.siderable  im- 
provements effected  in  the  crude  and  ill-organized  system 
in  vogue  in  that  country.  The  science  and  practice  of 
Irrigation  is,  however,  locked  up  in  the  limited  personnel 
of  the  Government  Department,  and  the  suggestion  I  am 


about  to  make  (with  diffidence)  is  that  the  Government, 
who  possesses  so  vast  a  fund  of  valuable  information  and 
experience,  now  completely  hidden  under  a  bushel,  should 
place  the  same  at  the  disposal  of  the  world  as  far  as 
can  be  effected  in  a  written  book.  Its  object  will  be 
twofold  ;  it  wll  form  an  indispensable  record  and  work 
of  reference  for  Irrigation  Officers  in  India,  and  besides 
this  be  of  incalculable  value  to  the  pioneers  of  flow 
irrigation  in  other  countries,  where  knowledge  of  the 
details  of  this  important  science  is  nil.  Many  years  ago, 
when  perhaps  more  liberal  ideas  prevailed  on  this  subject, 
the  Ganges  Canal  Atlas  was  published  by  the  Govern- 
ment of  the  N.-W.  P.  It  was  a  complete  record  of 
Sir  Poby  Cautley's  great  work  as  far  as  construction  went. 
The  original  promoters  of  canal  irrigation  in  India  were, 
however,  working  more  or  less  in  the  dark,  and  we,  the 
later  generation,  now  profit  by  the  errors  then  made.  As 
regards  modern  ideas  this  work  is  almost  quite  obsolete,  and 
as  a  guide  would  be  worse  than  useless,  viz.,  misleading. 

The  Ganges  Canal  Atlas  is  not  mentioned  as  an  exam- 
ple to  be  followed  on  the  same  lines,  far  from  it.  What  we 
require  is  something  of  much  wider  scope,  not  a  mere  re- 
cord of  any  particular  work,  or  series  of  works,  but  a  com- 
prehensive critical  essay  in  two  distinct  parts — Ist.  on  the 
principles  and  practice  of  the  design  of  canal  works  of  all 
kinds  ;  2ndly,  on  the  principles  and  practice  of  the  econo- 
mical distribution  of  water,  with  the  rules  and  regulations 
on  the  subject. 

I  do  not  for  a  moment  suppose  that  there  is  anyone 
who  would  not  admit  that  this  idea,  if  thoroughly  well 
worked  out  on  the  lines  given,  would  prove  of  immense 
practical  value,  not  only  to  the  profession  in  India,  but 
generally,  and  further  that  it  is  incumbent  on  the  Govern- 
ment of  this  country,  which  alone  possesses  the  availa- 
ble sources  of  information,  and  has  a  large  body  of 
experienced  officers  at  its  disposal  to  undertake  it,  not 
only  for  its  own  honour  and  glory,  but  for  the  sake  of 
its  credit  as  an  enlightened  and  civilized  power.  The 
Public  Works  Department  in  India  has  hitherto  signally 
failed  to  produce  any  record  of  the  innumerable  interest- 
ing Engineering  works  carried  out  under  its  jegis.  The 
Rurki  Treatise  and  the  Professional  Papers  of  Indian 
Engineering  are,  as  far  as  I  know,  the  only  attempts  made 
in  this  direction.  The  former,  which  had  for  its  principal 
object  the  instruction  of  Engineering  students  in  the 
Government  Colleges,  is  a  feeble,  casual  compilation,  in 
many  matters  quite  obsolete.  The  latter,  a  well  meaning 
effort  to  produce  a  record  of  professional  works  of  interest, 
but  which  failed  from  natural  causes.  These  may  be  enu- 
merated as  being  mainly  due  to  the  absence  of  inducements 
to  Government  Engineers  to  take  the  trouble  to  frame 
reports  of  works,  and  partially  to  the  apathy  regarding  pro- 
fessional matters,  which  hangs  as  a  pall  over  the  majority 
of  the  members  of  the  Department.  But  as  a  matter  of 
fact,  no  Government  in  the  world  is  in  a  better  position 
to  supply  statistics  or  valuable  information  in  Engineering 
subjects  than  the  Indian,  and  no  Government  with  similar 
departmental  agency  has  failed  so  conspicuously  in  what 
the  general  voice  of  public  opinion  must  echo  as  its  duty  to 
its  neighbours  in  this  matter.  Iii  England  all  Civil  Engi- 
neering is  done  by  private  or  local  means,  and  consequently 
a  Government  publication  would  be  quite  out  of  place. 
In  France  and  Italy,  where  the  conditions  more  closely 
approximate  to  those  that  obtain  here,  we  have  the  well- 
known  "  Annales  des  Ponts  et  Chausees,"  and  the  "  Gior- 
nale  del  Genio  Civile,"  besides  nvmierous  other  Government 
Press  issues  on  kindred  technical  subjects.  In  Germany 
and  Austria-Hungary  the  same  remarks  apply.  But  in 
India,  where  the  State  Department  engrosses  the  lion's 
share  of  the  whole  Engineering  works  in  that  vast  coun- 
try, we  find  that  no  attempt  is  made  to  place  on  record, 
so  as  to  be  accessible  to  the  public,  any  portion  of  the 
valuable  and  imique  information  on  technical  matters 
of  worldwide  interest  that  exist,  stowed  away  in  musty 
almirahs,  or  buried  in  the  brains  of  departmental  officers. 

(To  be  continued.) 
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FOR  ROLLED 


By  Lala  Gakga  Ram,  C.E.,  Executive  Engineer, 

P.  W.  D.,  Punjab. 
For  any  other  size  of  beam  not  given  in  these  tables,  the 


ia\  WeiL'ht  and  span  being  the  same,  safe  laid  viu 
as  the  scuiare  of  depth.  E.ramvle  :  Supposing  there  wr 
beam  9'  X  4'  x  221bs. ;  required  to  fine!  the   s:i.fe   loaU 

From  tables,  the  number  for  a  section  ot  «  X 

the  sjime  for  the 


ViUlOS 

load  for 


20ft  span.  . 

4'X  221bs.  for  a  span  of  20ft.  is  237  ; 

given  section  =        ^,       =  300  neaily. 

(bl  Depth  and  span  being  the  same,  safe  load  varies 
directly  as  the  weight  Example:  Supposing  there  was 
7^ J  12-  X  6-  X  oW.  find  the  s.xfe  load  for  50tt.  sp.u. 
In  the  tables  there  is  a  section  12"  X  6"  X  471bs.  for  which 
the  safe  load  for  20ft.  span  is  960;  .-.,  for  required  section 

wife  load  =  960  X  -??-  =  1,020  nearly 


know  that  in  certain  cases— i.e.,  for  two  long  series  of  angles 
—the  length  of  the  diagonal  AC  of  a  rhombus  may  be 
taken  to  measure  the  magnitude  of  the  resultant,  when 
the  sides  AB,  AD  of  the  rhombus  measure  in  magnitude 
and  direction  the  component  forces.  Why  should  not 
the  diagonal  always  so  define  the  resultant  whatever 
be  the  magnitude  of  the  angle  BAD  ? 

To  assert  that  the  diagonal  always  does  so  measure 
the  resultant,  is  to  assert  the  truth  of  n.  theorem 
called  "  the  parallelogram  offerees."  This  theorem, 
however,  is  more  general  than  the  case  of  fig.  28. 
general  theorem,  see  .Air.  28  the  forces  along  A  B, 
not  necessarily  equal. 

Fig.  28. 
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AD  are 


47 


G.  R. 


PRINCIPLES  OF  ilECHANICS. 

By  A.  EwBANK. 

VIIL 

We  have  now  proved  that  for  certain  angles— in  fact 

for  an  infinite  number  of  angles— we  have  the  resultant 


to  2  P  Cos- 


The 


of  forces  P,  P  at  an  angle  a  equal  uu  ^  ^  ^^^  ^. 
student  naturally  is  led  to  iaquire  whether  this  formula 
does  not  hold  for  all  values  of  a  when  the  component 
forces  are  equal.  Before  endeavouring  to  reply,  we-  may 
give  another  form  to  the  question. 

Fig.  27. 


Cos    „-  =  Cos 


In  Jig.  27  ABCD  is  a  parallelogram  all  whose  sides 
are  equal.  Such  a  iJarallelogram  is  sometimes  called 
a  rhombus.  AC  is  one  diagonal  and  it  bisects  the  angle 
DAB  which  angle  we  will  call  a.  The  other  diagonal 
bisects  AC  and  also  cuts  it  at  right  angles.  Let  the 
length  of  AB  be  p  inches  and  of  AC  be  r  inches.     Then 

2  -.^^..D=^  =  |.     Thus     r  =  2p    Cos-". 

That  is,  the  diagonal  AC  bears  to  the  side  of  the  rhom- 
bus the  same  ratio  which  the  resultant  in  certain  cases 
bears  to  one  component  when  the  angle  a  of  the  rhom- 
bus is  the  anj:le  between  the  components. 

Let  a  force  of  P  lbs.  act  at  A  along  AB  and  let  us  de- 
note this  force  by  a  line  AB  of  p  inches.  Similarly  let 
P  lbs.  along  AD  be  denoted  by  p  inches  in  the  side 
AD.    Then  if  R  be  the   resultant   we  have  R=2P  Cos 


5-  for  certain  angles.     And  in  the  rhombus  r  =  2^)  Cos- 

for  all  angle& 

Then  as  we  have  already  said  R  is  to  P  as  r  is  to 
p.  If  now  we  chfK)se  p—'P,  that  is,  if  we  draw  a  lino 
p  inches  to  denote  a  force  of  P  lbs,  then  the  numerical 
values  of  r  and  R  become  the  same. 

Thus  fig.  27  shews  to  scale  the  relations  of  the  com- 
ponent forces  to  the  resultant  force.  The  fig.  remains 
true  to  scale  whatever  value  we  take  for  -p.  Thus  we 
may  havep  =  2Por  p  =  3P.  Then  r  becomes  2tl  or  3K 
respectively. 

The  modified  question  to  which  the  student  may  be 
supposed  to  expect  a  reply  will  now  be  as  follows : — We 


The  general  theorem  is  as  follows  : — 
ABCD  is  any  parallelogram,  i.e.,  any  four-sided 
figure  whose  opposite  sides  are  parallel.  Let  AB  be 
P  inches  and  let  it  denote  a  force  of  P  lbs.  acting  at  A 
and  along  A  B.  Let  AD  be  Q  inches  and  let  AD  denote 
a  force  of  Q  lbs.  acting  at  A  and  along  AD.  Then 
if  R  be  the  number  ot  inches  in  the  line  AC,  R  Avill 
also  be  the  number  of  lbs.  in  the  resultant  of  P  and  Q. 
Moreover,  the  direction  of  the  resultant  will  be  the 
line  AC. 

For  the  truth  of  this  theorem  several  proofs  have  been 
constructed.  One  method,  perfectly  logical^  but  now  out 
of  fashion,  is  to  deduce  the  parallelog.-am  of  forces  from 
another  and  previously  proved  mechanical  principle 
called  the  "  principle  of  the  lever." 

A  second  proof  is  known  as  that  of  Duchayla  and 
is  still  used,  though  it  tends  also  to  go  out  of  fashion. 
For  mathematics,  like  millinery,  has  its  tides  of  fashion. 
A  third  method,  lateh'  fashionable,  is  to  deduce  the 
parallelogram  of  forces  from  certain  laws  of  motion, 
which  are  called  Newton's  laws. 

We  may  conclude  this  series  of  papers  by  giving  a  fourth 
proof  This  fourth  proof  is  partly  old  and  partly  new. 
It  is  old  as  far  as  regards  the  method  by  which  we 
show  that  AC  in  fig.  28  gives  the  resultant  in  direc- 
tion. It  is  new  in  the  part  where  we  prove  that  AC 
must  also  give  the  resultant  in  magnitude. 

Proofs  in  mathematics  are  equally  good  in  vespect  of 
their  logic  or  rigour.  They  can  only  differ  in  their 
brevity  or  in  their  simplicity  or  in  the  light  which  they 
incidentally  throw  on  the  principles  of  the  science 
generally.  Fashions  in  mathematics  are  none  of  them 
unreasf)nable. 

Following  the  method  hitherto  in  these  papers  pursued 
we  aim  less  at  brevity  than  at  clearness  of  argument,  and 
at  throwing  instructive  side-lights  on  the  general  field 
of  view. 

Fig.  29. 


Ju  fi^j.  29  A,  B,  C,  D,  E,  F,  are  points>  a  body.  ABFE 
is  a  parallelogram  having  the  side  AE  =  2  AB.  This 
parallelogram  is  divided  into  two  equal  parallelograms 
by  the  line  DC.  Wc  will  suppose  our  bo  dy  to  be  a  thin 
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slab  of  stone  or  wood  resting  on  a  horizontal  floor. 
At  A,  B,  &c.,  we  may  imagine  rings  fixed,  so  that  strings 
may  be  attached  and  tensions  exerted  in  any  horizontal 
direction  that  we  please.  We  are  to  have  a  force  of  P 
lbs.  acting  at  A  and  towards  B.  This  force  can  be 
exerted  by  a  string.  Similarly  for  all  the  other  forces 
we  may  name.  At  A  there  is  is  also  a  force  of  2  P 
lbs.  acting  towards  E. 

We  commence  by  changing  the  force  2  P  into  a  force 
P  acting  at  A  and  a  force  P  acting  at  D  towards  E. 
Here  we  have — to  use  the  ordinary  phrase — transferred 
the  point  of  application  of  P  from  A  to  D.  The  effect  on 
the  body  is  not  altered.  The  student  must  reflect 
on  this  point  if  he  feels  any  doubt.  We  say  that  if  2  P 
at  A,  combined  with  any  system  of  forces — which  we  will 
call  the  S  system — produces  equilibrium,  i.e.,  keeps  the 
slab  of  stone  or  wood  at  rest — then  P  at  A  and  P  at  D 
comb'ned  with  the  same  S  system  will  still  keep  the 
slab  at  rest.  We  have  left  two  forces  at  A,  one  along 
AD  and  one  along  AB.  These  are  equal.  Therefore  they 
may  be  replaced  by  some  force  R  — where  E.  is  unknown 
in  magnitude  but — which  certainly  acts  toward  C,  be- 
cause AC  bisects  the  angle  A.  We  have  now  P  at  D  and  R 
at  A.  The  force  R  may  be  removed  from  A  and  made  to 
act  at  C  instead.  It  must  of  course  act  along  AC  produced, 
i.e.,  towards  G.  Here  we  assert  that  if  2  P  at  A  acting 
towards  E,  and  P  at  A  acting  towards  B  should  combine 
with  any  system  T  of  forces  to  keep  the  slab  at  rest, 
then  P  at  D  acting  towards  E  with  R  at  C  acting  towards 
G  will  combine  with  the  same  T  system  to  keep  the  slab 
at  rest.  Having  thus  twice  explained  this  point,  we  need 
not  perhaps  repeat  this  explanation. 

The  force  R  was  originally  obtained  by  combining — or 
as  itis  generally  called  compounding — two  forces  each  equal 
to  P.  Therefore  it  may  again  be  replaced  by  these  P  forces. 
A  force  R  at  C  acting  towards  G  must  thus  be  equivalent 
to  a  force  P  acting  at  C  towards  F  and  a  force  P  acting  at  C 
along  DC  produced.  Thus  we  now  have  P  at  D  acting 
along  DE,  P  at  C  along  CF  and  P  at  C  along  DC  pro- 
duced. Remove  this  last  force  up  to  D  keeping  of  course 
its  direction  unchanged.  Thus  we  have  P  at  D  along 
DE,  P  at  D  along  DC  and  P  at  C  along  CF.  Remove 
this  last  to  F  keeping  its  direction  unchanged.  Thus  we 
have  two  forces  at  D  and  one  force  P  at  F  acting  towards  K. 
The  forces  at  D  may  be  replaced  by  a  force  R.  This  new 
force  R  will  be  the  same  as  before  as  regards  its  magnitude, 
but  it  is  not  altogether  equal  because  this  new  force  acts 
in  a  different  line.  Thus  we  now  have  a  force  P  at  F  along 
F  K  and  a  force  R  at  D  which  latter  force  must  act  towards 
F  because  DF  bisects  the  angle  CDE.  This  force  R 
may  be  removed  to  F  keeping  its  direction  unchanged,  i.e., 
acting  towards  H.  Thus  finally  we  have  a  force  P  at  F 
acting  along  F  K  and  a  force  R  at  F  acting  along  F  H. 
These  two  forces  must  give  a  resultant  which  we  will  call 
X.  X  is  indeed  unknown  both  in  magnitude  and  direc- 
tion. But  we  do  know  that  the  direction  must  be  within 
the  angle  H  F  K.  Therefore  if  2  P  at  A  along  AE  and  P 
at  A  along  AB  could  combine  wiih  any  system  U  of 
forces  to  keep  the  slab  at  rest,  then  a  force  X — at  present 
unknown — but  acting  at  F  and  acting  inside  the  angle 
KFH — could  combine  with  the  same  U  system  to  keep 
the  slab  at  rest. 

But  the  force  2  P  at  A  along  AE  and  P  at  A  along  AB 
must  be  equivalent  to  some  force  Y  at  A  and  acting 
within  the  angle  BAD.  Therefore  X  at  F  is  equivalent 
to  Y  at  A.  Therefore  Y  at  A  could  be  destroyed  by  revers- 
ing the  force  X  at  F,  i.e.,  keeping  the  same  line  of  action, 
but  making  X  act  along  it  in  the  opposite  direction.  For 
distinction  call  this  reversed  force  Z.  Thus  the  force  Z 
destroys  the  force  Y.  But  two  forces  acting  at  A  and  F 
respectively  cannot  completely  destroy  each  other's  power, 
unless  the  line  of  action  of  each  is  a  line  going  through  A 
and  through  F.  If  their  lines  of  action  are  not  identical 
X  and  Z  would  make  the  slab  rotate  or  move.  There- 
fore the  line  of  action  of  Y,  which  is  a  force  acting  on 
the   body  at  A,  must  be  the  line  AF. 


We  have  now  proved  the  parallelogram  of  forces  as 
regards  direction,  and  in  one  particular  case,  viz.,  the  case 
where  one  component  is  exactly  double  of  the  other.  The 
angle  A  between  the  components  may  be  anything  we 
please.  For  the  force  2  P  acting  towards  E  is  represented 
in  magnitude  and  direction  by  the  line  AE.  The  force 
P  acting  towards  B  is  similarly  represented  by  the  line 
AB.  And  we  have  shewn  that  the  line  of  action  of 
their  resultant  is  along  AF. 

(To  he  continued.) 


WELL  SINKING  BY  FREEZING  APPARATUS. 

In  the  last  issue  of  the  Annates  Industrielles  we 
find  a  very  interesting  account  of  shaft  sinking  and  tun- 
nel driving  through  water  bearing  sand  by  means  of  an 
entirely  novel  process  invented  by  a  Mr.  Poetch  of  Ber- 
lin. This  process  has  been  successfully  tried  in  a 
coal-pit  in  Belgium,  where  a  40  feet  thick  layer  of  quick- 
sand was  excavated  at  a  depth  of  230  feet  from  the  sur- 
face. The  Poetch  system  consists  of  sinking  through  the 
sand  a  series  of  iron  or  steel  tubes  about  6  inches  dia- 
meter, similar  to  boring  tubes,  and  furnished  at  their  extre- 
mities with  a  cutting  edge.  At  Houssu,  Belgium,  where 
the  experiment  was  made,  19  of  these  tubes  were  used, 
spaced  in  a  circle  3  feet  apart,  forming  a  circumference  of 
about  20  feet  diameter.  The  tubes  were  sunk  about  6  feet 
into  the  coal  measure  found  below  the  stratum  of  sand. 

This  being  done,  other  tubes  3  inches  diameter  were  in- 
serted into  the  larger  ones,  and  into  these  a  current  of  liquid 
cooled  to  a  very  low  temperature  was  passed,  which 
descending  by  the  inner  tube  rose  again  to  the  surface 
in  the  outer  annular  space  between  two  tubes. 

The  liquid  generally  employed  was  chloride  of  magne- 
sium cooled  by  the  expansion  of  ammoniac. 

The  first  trials  made  at  Houssu  were  not  satisfactory, 
because  the  machine  employed  for  refrigerating  the  liquid 
was  not  sufficiently  powerful,  producing  only  6  or  7  degrees 
of  frost.  But  on  the  employment  of  machines  capable 
of  producing  a  temperature  of  15  or  25  below  freez- 
ing point,  the  soil  for  a  distance  of  20  feet  on  each  side  of 
the  tubes  commenced  to  congeal  rapidly.  Once  the  sand 
was  well  frozen  the  shaft  was  excavated  out,  as  in  hard 
rock. 

This  done,  the  cylindrical  shaft  lining  formed  of  cast 
iron  sections  of  a  thickness  of  40  millimeters  was  set  up, 
the  foundation  being  laid  at  a  depth  of  6  feet  below  the 
surface  of  the  solid  coal,  that  is,  as  far  as  the  tubes 
penetrated. 

The  frozen  sand  presented  all  the  appearance  of  very 
hard  rock.  The  chloride  of  magnesium  injected  at  14°C. 
lost  only  2  degrees  of  cold  in  its  transmission  through  the 
pipes. 

Another  application  of  Poetch's  freezing  process  was 
made  in  the  construction  of  a  tunnel  passing  under  a 
portion  of  the  city  of  Stockholm,  where  the  least  move- 
ment would  endanger  whole  streets  of  houses.  In  addi- 
tion to  this  the  tunnel  traversed  a  very  bad  water  bearing 
stratum.  The  method  of  procedure  here  differed  from 
the  former.  The  tunnel  casing  having  been  well  closed 
behind  M.  Poetch  placed  a  shield  3  feet  in  advance  of  this 
wall,  and  caused  atmospheric  air,  cooled  to  a  temperature 
of  50°C.,  to  be  conveyed  into  the  chamber  thus  formed. 
In  24  hours'  time  the  soil  for  a  depth  of  10  feet  in  every 
direction  was  frozen  hard.  The  shield  was  then  advanced 
7  feet  and  the  masonry  casing  carried  on.  After  which 
the  process  was  repeated. 

W.  G.  B. 


The  cost  of  planting  an  acre  with  the  Eucalyptus  amounts  to 
£20,  about  1,600  trees  going  to  the  acre  of  nursery  ground.  After 
planting  out,  it  is  probable  that  at  the  end  of  twenty  years  600 
trees  will  have  survived  worth  8.?.  a  piece. 

It  is  reported  that  the  earth's  heat  is  being  used  in  a  practical 
way  at  Pesth,  where  an  artesian  well  is  being  sunk  to  supply  hot 
water  for  public  baths  and  other  purposes.  A  depth  of  8,120  feet 
has  already  been  reached,  and  this  well,  supposed  to  be  deeper 
than  any  previously  existing,  supplies  daily  176,000  gallons  of 
water  heated  to  150°  Fah. 
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MINING   IN   GREAT  BRITAIN. 

(From  our  own  Correspondent.) 

Tub  Belgian  Sheet  Iron  Masters'  Association  has  address- 
ed a  moBt  important  circular  to  83  English,  6  Welsh  and  9 
Bootch  makers  of  sheet  iron  They  point  out  that  owing  to 
tk«  perfect  union  and  mutual  confidence  prevailing  between 
the  Belgian  manufacturers,  considerable  advantages  hare  been 
derived  from  the  adoption  of  uniform  prices.  The  object  of 
their  communication  is  to  introduce  in  all  foreign  countries 
a  similar  understanding  as  to  prices.  There  is  great  differ- 
ence of  opinion  e.xpressod  by  British  makers  in  respect  to 
the  practicability  of  the  proposal,  t>ut  it  is  generally  under- 
stood that  there  is  no  prospect  of  material  advantage  result- 
ing to  this  country  from  such  a  syndicate. 

There  appears  to  be  some  possibility  of  the  Westphalian 
Coal  Trade  Syndicate  being  formed.  The  special  features  of 
the  proposed  arrangements  are: — To  operate  for  five  years 
from  1st  Janury  1888  ;  and  each  member  to  entrust  the 
Company  with  the  sale  of  all  the  coal  produced  by  him  at  a 
fixed  price  for  the  whole  5  years ;  the  Company  is  also  to 
have  power  to  reduce  the  production  of  its  members,  when- 
ever they  consider  the  state  of  trade  demands  such  a  limita- 
tion. 

A  syndicate  for  the  sale  of  the  produce  of  the  Prague 
coal-field  in  Bohemia,  has  been  in  operation  since  1SG9.  The 
■ale  of  the  whole  of  the  coal  is  in  the  hands  of  the  syndicate, 
which  operates  over  the  whole  of  Bohemia  by  means  of  a 
large  number  of  resident  and  travelling  at;ents. 

As  this  Company  has  existed  since  1869,  it  is  highly  pro- 
bable that  its  operations  have  been  carried  on  to  the  satisfac- 
tion and  protit  of  its  members. 

Considerable  interest  is  being  taken  in  a  valuable  paper  by 
Mr.  Kayser  (Manager  of  the  Mount  Bischoff  Tin  Mines  in 
Tasmania)  on  "  Automatic  tin-ore  dressing."  He  condemns  the 
present  systems  of  dressing  tin-ore,  and  more  especially  the 
stamping  of  it,  through  fine  grates.  He  advocates  stamping  of 
the  poor  ore,  and  the  crushing  and  jigging  of  the  better  quali- 
ties. This  system,  which  has  bsen  successful  abroad,  at  least 
merits  a  fair  trial  in  this  country. 

Some  valuable  figures  are  given  in  a  recent  issue  of  the 
Mining  and  Scientific  Newt  (San  Francisco,  U.  S.)  shewing 
the  profitable  working  of  a  mine  with  gold  ore  valued  at  about 
4#.  8c/.  per  ton.  The  following  is  the  record  for  one  month,  at 
the  Spanish  mine,  Washington  Township,  Nevada  County. 

Mine.— 22  days'  work  produced  2,796  tons  of  ore. 
Co«t  of  prcxiuction  ...     Lalmur.  Stores,  &c.  Total. 

.       .  s  s  s 

Extractine  ore  ...  486  o9  85-73  57232 

DMdwork     ...  ...  237-30  43-  28030 

Dativering  ore  to  mill  ...  126-  10-70  13670 

General  expenses  ...        58-22  330  61-52 


Totals 
Cokt  per  ton 


90811 
0-324 


142-73 
0  051 


Mill.— 20  days'  work  reduced  2,796  tons  of  ore. 

Cost  of  reduction                ...        Laljour  Stores,  &c. 

9  $ 

Millexpeoses                      ...         16345  143-10 

Water  for  power                15220 

Handling  ore                      ...         121-50  2-96 

Oeocnl  expensM                            58-23  330 

Totals 

Cost  per  ton 

BoUioD  produced 
Total  expense* 


1,050-84 
0-375 

Total. 

s 

l.")2-20 

124-46 

61-53 


Wxt  ^nsdks. 


.34318 
0123 


301  -56 
0-107 


{...  Mining 
...  Milling 


$  1,0.50-84 
644-74 


644-74 

0-2.30 

3,268-49 

1,695-58 


Profit 


8  1.572-91 


It  will  astonish  many  Mining  Enginers  to  be  informed 
that  goldore  worth  about  4».  Hd.  per  ton  can  be  worked  so  as 
to  leave  a  clear  profit  of  2«.  3d.  per  ton.  The  deposit  of  ore  is 
large  and  cheaply  worked,  neither  pumping  or  winding  being 
required,  as  it  is  quarried  out  of  the  side  of  a  hHl  and 
run  by  cars  direct  to  the  mill.  The  vein  is  about  100  fret 
wide,  and  the  ore  is  a  mixture  of  slate  and  quartz.  The  mill 
contains  four  Huntingdon  mills,  driven  by  water  power  ;  aff^r 
crushing  the  pulp  passes  over  silver-plated  amalgamating 
plates,  but  most  of  the  gold  is  saved  in  the  mills.  It  will  be 
noted  that  the  four-roller  mills  crushed  2,796  tons  of  ore  in 
20  working  days,  which  requires  the  advocates  of  stamps  to 
look  to  their  laurels. 


PUBLIC  WORKS  DEPARTMENT. 
Mysore,  January  14,  1888. 
With   refersnce  to  Notification,   dated  24th  December  1887,  Mr. 
C.  M.    Anandntirtha  Rao,    Assistant   Engineer,  is  posted  to   the 
Aahtagram  Channel  Division.   To  join  at  once. 

Burma,  January  14, 1888. 

Notification,  dated  the  22nd  December  1887,  granting  Lieutenant 
W.  R.  Morton,  U.E.,  Assistant  Engineer,  Ist  grade,  attached  to 
the  Public  Works  Secretariat,  14  days'  privilege  leave  from  the 
Snd  January  1888,  is  hereby  cancelled. 

Madras.  January  17, 1888. 
Mr.   C.   W.   Wood,   Assistant  Engineer,  2nd  grade,  is  declared' 
to  have  passed  on  the   5th   January  1888  the  Professional  Exami- 
nation prescribed  in  the  Public  Works  Code. 

Punjab,  January  19,  1888. 

His  Honor  the  Lieutenant-Governor  is  pleased  to  sanction   the 
promotion  of  Mr.  E.  S.    Farrant    from   Executive   Engineer,   3rd 
grade,  to  Executive  Engineer,  2nd  grade,  sub.  pro  tern.,  with  efi'ect 
from  the  28th  March  1887,  to  fill  an  existing   vacancy. 
Irrigation  Branch. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment, Notification,  dated  19th  October  1887,  Mr.  F.  C.  Rose, 
Assistant  Engineer,  2nd  grade,  landed  at  Calcutta  on  the  20th 
November  1887,  and  joined  the  Chenab  Canal  Division,  to  which 
he  had  been  posted,  on  the  afternoon  of  the  30th  November   1887. 

Mr.  C.  Tickell,  Executive  Engineer,  3rd  grade,  from  the  Swat 
River  Canal  Division,  which  he  left  on  the  forenoon  of  the  16th 
December  1887,  to  the  office  of  Joint  Secretary,  which  he  joined 
on  the  forenoon  of  the  23rd  idem. 

Mr.  C.  Tickell  was  attached  to  the  office  of  the  Joint  Secretary 
on  special  duty  from  the  23rd  December  1887  to  the  31st  Decem- 
ber 1887,  both  dates  inclusive. 

With  the  approval  of  His  Honor  the  Lieutenant-Governor  Mr. 
C.  Tickell,  Executive  Engineer,  3rd  grade,  is  appointed  Under- 
Secretary  to  Government,  Punjab,  Public  Works  Department, 
Irrigation  Branch.  He  assumed  charge  of  that  office  from  Mr. 
Sidney  Preston  on  the  afternoon  of  the  Slst    December    1887. 

With  reference  to  Punjab  Government,  Irrigation  Branch,  No- 
tification, dated  28th  . I  uly  1886,  and  Memorandum,  dated  9th 
September  1886,  Mr.  R.  Sadler,  Executive  Engineer,  3rd  grade, 
landed  at  Bombay,  on  return  from  16  months'  leave  on  Medical 
Certificate  granted  to  him  by  the  Secretary  of  State,  on  the  5th 
December  1887,  and  was  posted  on  special  duty  to  the  Swat  River 
Canal  Division,  which  lie  joined  on  the  forenoon  of  the  11th 
December  1887.  Mr.  Sadler  took  over  Executive  charge  of  the 
Swat  River  Canal  Division  from  Mr.  O.  Tickell,  Executive 
Engineer,  on  the  forenoon  of  the  16th  December  1887. 

India,  January  21, 1888. 

Colonel  A.  LeMessurier,  c.i.e.,  u.e.,  Chief  Engineer,  3rd  class, 
sub.  pro  tern.,  is,  on  return  from  furlough,  placed  on  special  duty, 
with  effect  from  the  19th   December  1887. 

The  services  of  Mr.  A.  S.  Gerrard,  Executive  Engineer,  2nd 
grade,  sub.  pro  tern.,  State  Railways,  are  placed  temporarily  at  the 
disposal  of  the  Government  of  Bombay. 

This  cancels  Public  Works  Department  Notification,  dated  30th 
November  1887. 

Mr.  P.  L.  A.  Price,  Assistant  Engineer,  1st  grade,  Punjab, 
having  been  absent  for  more  than  five  years,  is,  under  section  142 
of  the  Civil  Leave  Code,  stuick  off  the  list  of  the  Engineer 
Establishment  of  the  Public  Works   Department. 

Mr.  H.  L.  Monk,  Executive  Engineer,  Ist  grade.  State  Rail- 
ways, is  granted  special  leave  for  two  years,  under  the  terms  of 
Public  Works  Department,  dated  3rd  October  1887,  with  effect 
from  the  1st  February  1888,  or  any  subsequent  date  on  which  he 
may   be  able  to  avail  himself  of  the  same. 

In  Public  Works  Department  Notification  dated  9th  January 
1888,  granting  Major  Sedgwick,  r.b.,  special  leave  after 
"  days"  add  under  the  terms  of  Public  Works  Department 
Nob.  1940-41  G,  dated  3rd  October,  1887. 

With  reference  to  Public  Works  Department  Notification 
dated  the  30th  December  1886,  Mr.  W.  H.  Chase  reverted 
to  his  substantive  rank  in  class  IIL  of  the  Superior  Revenue 
Establishment  of  State  Railways,  Locomotive  Department,  with 
effect  from  the  Ist  April  1887. 

The  Governor-General  in  Council  is  pleased  to  order  the  follow- 
ing promotions  to  and  in  the  classes  of  Chief  and  Superintending 
Engineers,  with  effect  from  the  dates  specified: — 

Colonel  C.  H.  Luard,  r.e.,  Chief  Engineer,  2nd  clasii,  to  be 
Chief  Engineer,  Ist  class,  permanent,  with  effect  from  15th 
November  1887. 

Colonel  J.  M.  McNeil,  re..  Chief  Engineer,  3rd  class,  to  be 
Chief  Engineer,  2nd  class,  [permanent,  with  effect  from  15th 
November  1887. 

Lieutenant-Colonel  F.  J.  Home,  K.E.,  Superintending  Engi- 
neer, Ist  class,  sub.  pro  tern.,  and  Chief  Engineer,  3rd  class,  tem- 
porary rank,  to  be  Superintending  Engineer,  1st  class,  permanent, 
with  effect  from  9th  November  1887. 

Colonel  E.  Swetenham,  .s.c.  Superintending  Engineer,  1st  class, 
temporary  rank,  to  be  Superintending  Engineer,  lat  class,  sub. 
pro  tern.,  with  effect  from  9th  November  1887. 
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W.  D.  Brockman,  Superintending  Engineer,  2nd  class,  sub. 
pro  tern.,  to  be  Superintending  Engineer,  2nd  class,  permanent, 
with  effect  from  9th  November  1887. 

Major  W.  P.  Tomkihs,  r.e.,  Superintending  Engineer,  3rd 
class,  to  be  Superintending  Engineer,  2nd  class,  sub.  pro  tern,.,  with 
effect  from  9th  November  1887. 

Baluchistan. 

Mr.  "W.  H.  Eushton,  Assistant  Engineer,  1st  grade,  is  appoint- 
ed to  hold  charge  of  the  2nd  Division,  Frontier  Road,   during    the 
absence  on  deputation   and   privilege   leave  of   Mr.  O.    Hoernle, 
Executive  Engineer,  3rd  grade,  or  until  further  orders. 
Director-General  of  Railviays. 

Mr.  A.  Bewley,  Assistant  Engineer,  1st  grade,  has  been  grant- 
ed by  Her  Majesty's  Secretary  of  State  for  India  an  extension  of 
four  months'  furlough  in  continuation  of  the  twenty  months 
granted  him  in  Director-General  of  Railways'  Notitication,  dated 
17th  September  1886. 

Lalla  Eala  Ram,    Assistant   Engineer,  3rd  grade,  is  transferred, 
in  the  interests   of  the   public   service,   from    the    North-Western 
Railway  to  the  OtSce  of  the  Director-General    of  Railways. 
Bengal,  January  25,  1888. 
Establishment. 

Mr.  C.  P.  Warde  made  over  charge  of  the  Hazaribagh  Division 
to  Mr.  W.  B.  Christie  on  the  forenoon  of  the  llth  instant. 


Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department  : — 

The  19tlx  January  1S88. 

17  of  '87. — Charles  Moseley,  of  the  City  of  Manchester,  England, 
Manufacturer. — for  improvements  in,  and  apparatu.^  for, 
the  manufacture  of  cards  suck  as  are  used  in  the  i)rej)ara- 
tion  of  fibrous  materials. 

153  of  '87.— John  Joseph  Reveley  Humes,  of  18,  Lilford  Road,  Cam- 
berwell,  in  the  County  of  Surrey,  England,  Engineer. 
— For  improvements  in,  or  applicable  to,  motor  engines 
operated  by  the  combustion  of  fluid  hydrocarbon. 

164  of  '87. — Ernest  Manbr^,  of  Garston,  in  the  County  of  Lancaster, 
in  the  Kingdom  of  England,  Brewer. — For  improve- 
ments in,  or  appertaininr/  to,  compounds  applicable  for 
the  manufacture  therefrom  of  ale,  stout,  pjorter,  lager 
and  other  like  liquors,  and  in  apparatus  for  making  said 
compounds. 

174  of  '87.— Herbert  Augustine  Bamford,  Assistant  Inspector  of 
European  Schools,  Bengal,  residing  at  No.  1,  Theatre 
Road,  in  the  town  of  Calcutta. — For  an  improved  Pun- 
kah specially  adapted  to  confined  spaces  and  capable  of 
being  worked  either  vertically  or  horizontally. 

230  of  '87.— Charles  Langdon  Da  vies,  of  110,  Cannon  Street,  in  the 
City  of  London,  England,    Electrician. — For  apparatus 


FOR  SALE. 

rjRNAMENTAL  IRON  WORK  FOR  A  LARGE  STAIRCASE 
'-'  Also  Spiral  Staircase  4  feet  wide.  Price  of  both  Rs.  2,500. 
Apply  to  Store-keeper  Tirhoot,  State  Railway,  Somastipur,  who 
will  show   drawings. 

HORACE  BELL, 
MozuFFERPORE,  1         Manager  and  Engineer-in-Chief 


The  nth  January  1888. 


Tirhoot  State  Railway, 


245  of  '87.- 

villain,  at  present  residing  at  the  Hotel  de  Paris,  in 
DhurumtoUah  Street,  in  Calcutta,  aforesaid.  Engineer. — 
For  a  compound  hydraidic  press  for  pressing  in  bales  or 
otherwise  jute  or  other  fibrous  material  and  texture  of 
every  description. 
247  of  '87. — Arthur  Andrews,  Merchant,  of  No.  3,  Elysium  Row, 
in  the  Town  of  Calcutta. — For  improvements  in  the  metal 
package  suitable  for  the  packing,  storage  and  carrying  of 
tea  and  other  substances  of  a  like  nature,  knoian  as  "An- 
drews' Patent  Metil  Tea-chest." 

To  Engineers,  District  Officers  and 
Officers  requiring  Assistants. 

THERE  are  a  few  names  of  ex-students  out  of  employ- 
ment, on  the  Seebpur  College  list. 
Apply  to  the  Principal  stating  requirements  and   terms 
offered  including  travelling  and  joining  allowances. 


NOTICE. 

AN   ENGINEER    OF    30    YEARS    PRACTICAL    Ex- 
perience seeks  a  re-engagement  as  Distiller    or  Brewer, 
and  is  capable  of  erecting  any  plant,  or  work  same.  Machinery 
of  any  description   ordered   from    home,    upon    most  advan- 
tageous terms. 

Address — M.I.E. 
cjo  Indian  Engineering. 

NOTICE. 

REQUIRED  POR  THE  MUNICIPALITY  OF  BOMBAY 
a  CIVIL  ENGINEER  to  fill  the  position  of  Assistant  Engi- 
neer.  His  duties  will  be  principally  in  connection  with  the  Drain- 
age Department,  and  he  will  be  required  to  possess  a  thorough 
knowledge  of  all  theoretical  details  in  connection  with  the  con- 
struction and  maintenance  of  Drainage  and  Sewerage  Works,  and 
in  addition  must  have  had  several  years  practical  experience  of 
Efigineering. 

The  salary  is  Rs.  700  per  mensem,  inclusive  of  all  allowances,' 
The  duration  of  the  appointment  will  probably  be  fifteen  months 
or  thereabouts,  but  no  particular  term  is  guaranteed. 

Applications    with    copies  of  testimonials   should  be   addressed 

to  the  MUNICIPAL  COMMISSIONER  for  the  City  of  Bombay 

and  must  reach  him  before  2  F.M.,  on  MONDAY,  6th  February, 

1888. 

F.  L.  CHARLES, 

Actff.  Munipl.ZCommr.  for  the  City  of  Bombay, 

Muncipl.  Commr.'s  Office,  Bombay,  Jan.  19,  1888. 


WANTED 

A    PRACTICAL    AND    EXPERIENCED    ENGINEER 

to  advise  and  draw  up  detailed  plans   and  estimate  of  a 

scheme     of    water    aupply,     proposed    to    be    drawn   from    a 

well  or  wells  constructed  in  the  bed  of  the  River  Sabarmuttee, 

near  Ahmedabad. 

Gentlemen    competent    and  willing  to  undertake    the  work 

are  requested  to  send    their    applications  to   the   undersigned 

as  soon  as  possible,  not  later   than  1st  proximo,    giving   full 

particulars  of  their  terms  and   antecedents   accompanied  with 

such  testimonials,  etc.,  as  they  may  possess. 

(Sd)    RANCHORELAL  OHOTALAL, 
President  of  the  Ahmedabad  Municipality, 
\ith  January  1888.  Ahmedabad, 


NOTICE. 

FOR    SALE. 

Surplus  Plant  and  Stores  of  the  Oude 
and  Rohilkund   Railway. 

Now  lying  at  the  three  Depots  named   below,    and    consist- 
ing of  the  following  : — 

At  the  Dufferin  Bridge  over  the  Ganges  at  Benares. 

Portable  Steam  Engines,  Steam  Hoists,  Fixed  and  Travel- 
ling Cranes,  Bruce  and  Batho's  Patent  Dredgers,  Goliath 
Travelling  Cranes,  Travelling  Steam  Winches  of  15  and  20 
tons  over-head  lift.  Bull's  Dredgers,  Mortar  Pans,  Soorkee 
Mills,  Disintegrators,  Concrete  Mixers,  Centrifugal  &  West- 
inghouse  Pumps,  Pulsometers,  Pile  Drivers,  Mooring  Screws, 
Buoys,  Iron  Pontoons,  Diving  Apparatus,  Electric  Lighting 
Apparatus,  a  Workshop  Engine  of  25  horse  power,  an  assort- 
ment of  Workshop  Machines,  Pulleys  and  Shafting  in  posi- 
tion in  their  Workshop,  Plate  Girders,  6-inch  wrought  iron 
screw  Piles,  Derrick  Poles,  a  Contractors'  Locomotive  Engine, 
Angle  and  Bulb  Angle  Steel,  Hand  and  Miscellaneous  Tools 
and  Stores, 

At  the  Ganges  Bridge  Depot  at  Balawali,  near 
Roorkee, 

A  Workshop  semi-fixed  15  horse  power  Engine,  Workshop 
Machines  with  Driving  Pulleys  and  Shafting,  in  place. 

At  the  General  Stores,  Luclcnow. 

Portable  Engines,  Steam  Hoists,  Pile  Drivers,  Goliath 
Travellers  with  15-ton  over-head  Steam  Winches,  Mortar 
Pans,  Soorkee  Mills,  Mooring  Screws,  Dredgers,  Electric 
Light  Apparatus,  Diving  Apparatus,  Hydraulic  Jacks,  Mis- 
cellaneous Tools  and  Stores,  Bridge  Transit  Instruments, 
Levels  and  Theodolites. 

For  particulars  of  the  above,  apply  to — 

CHIEF  ENGINEER, 
0.  and  R.  Railway, 

Luck NOW. 
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FRANK  W.  THOMPSON,  B.E.,  of  Ceyhn. 

I«  on  a  vUt  to  the  Austrivlian  Colonies. 

A,l>lre.ss^-o  KDITOR  OF  THIS  JOURNAL. 


GREAT  WESTERN  HOTEL, 

BOMBAY. 


The  ENCINEERINC  &  MINING  JOURNAL. 

SrascRiPTl'^N  Prick,  iDcluilins;  pnsUee  for 
ludU  aad  all  couDtrivs  in  the  Postal  Uuion, 
S5  — SO«.=IU.  14  p«r  annum.  All  paymentt 
muat  be  mads  in  advance. 

I^e  Scientific  Publishin£T  Co., 

J-     sr.  PARK  PLACE,  SEW  YORK, 
Agents  for  Itiilian  Enrtinefrlng. 

Qzo.     A     DE  pEXNING. 

FOB.  MEM.  INST.  PATENT  AGENTS, 

13,  ECROPKAK  Artlom  Lane, 
CALCUTTA. 


B 


1TB"W  BOOKS. 
y  Rai  Bahadur  Kunhya  Lai, 

M.I.C.E.,  lat«  Executive  Engineer, 
P. W.D.,  Punjab,  Fellow  of  the  Punjab  Uui- 
versity. 

Specifications  op  Works,  with  a  few  Useful 
Rules,  Formulse,  and  Tables,  Illustrated  with 
Examples.  Re.   1-0-0. 

UsKFDL  RtTLKS  andTaBLKs  relating  to  Mea- 
surement of  Timber,  Illustrated  with  Practical 
I'^xauiples.  Second  edition,  revised  and  im- 
proved.    Rs.  2-8-0. 

*,*  These  Tables  give  at  sifjrht  the  cubic  and  super- 
ficial contents  of  Timbers.  They  are  desigucd  for  the 
use  of  Eutfineers.Overseers,  Contractors,  and  others. 

Thk  NEW  IMPKIIIAL  PRESS,   Lahore. 


ASUTOSH  AUDDY  &  CO., 

14   and    16.    GOBIN    CHAND    DHUR'S    LANE,    CALCUTTA. 
Type  Founders,  Steroo-Tvpers  and  other  Printinu  !IIaterial  Suppliers, 

Electrotyplng  and  Wood  Engrraving  of  the  best  class  at  moderate  prices, 
Varticulars  and  references  on  (triplication. 


PATENT  POCKET  SLIDE  RULES, 

For  Engrinoerlngr  Oalculatlons, 

For  giving^  at  si^ht  results  ivhich  ivauld  othtf^vist 
be  only  obtained  by  workings  tedious  matkematicai 
fortnula. 

Designd  and  patented  by  LALA  GANGA  RAM, 
A.  M.  I.  C.  E.  M.  I.  M.  E..  Ex.  Eng.,  P.  W.  D.,  Punjab 
No.  1.— For  ScantlhiKS  of    Timber  in  Beams  and 
Joists,  and  for  Strains  on  Trusses,   Ap- 
plicable to  all  forms  and    Spans.     Pric« 
Rs.    ..  ..10 

J     No.  2.— For  Thickness  of  Retaining  Walls  (level 
O.  topped  and  surcliarged),  all  shapes  amd 

lieights,  under  all   jrossible   conditions. 
Price  Us.  . .  .6 

No.  3.— For  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  &c.,  all  form  and  spans)  ; 
Bending  and  rehearing  St*-ainR  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  coimter-braciug  deter. 
mined  at  sifht.     Price  Rs.  ..  IQ 

:-  N.  FULL  SET  FOR  Rs.  24 

Illustrated  Pamphlet  of  Instructions,  shewing 
several  examples  worked  out,  accompany  each  in. 
strument.     Pamphlet  separate,  8  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 


BALMER,  LAWRIE     &     CO.,  Calcutta. 


^  ..A.  IM"  IS.  £2  Xl  S 


TtflD     .A.  G- 3E:  3^  7  S  . 


BANKING. 

Current  Accounts  opened  and  conducted,  free  of  charge  ;  interest 
at  3  per  cent,  per  amium  credited  half-yearly  on  minimum  month- 
ly baUncea  exceeding  Rs.  500,  or  at  2  per  cent,  on  balances  of  not 
len  than  Ra.  250.  Cheques  drawn  In  excess  of  funds  at  credit 
will  only  be  paid  under  special  sanction,  and  a  commission 
of  1  per  cent,  charged,  with  interest,  until  date  of  re-payment. 

Fixed  Deposits  in  sums  of  Rs.  500  and  upwards  received  for  sta- 
ted periods,  on  which  interest  is  allowed,  payable  either  in  In- 
dia or  England  at  current  exchange  ;  special  terms  on  application. 

Remittances.  — Drafts  granted  at  the  current  rate  of  exchange,  on 
MeavB.  Alex.  Lawrie  &  Co.,  London,  and,  if  desired,  the  first 
will  be  sent  direct  to  address  in  Europe  ;  when  payable  to  a  lady, 
the  Christian  name  in  full  is  required.  Periodical  remittances 
to  England  arrmnged  for  ;  credits  opened  at  home,  if  wished,  and 
regnlar  family  payments  made  in  England.  Cypher  addresses, 
for  use  in  remitting  by  telegram,  registered  without  charge. 

Investments. — CJovemmcnt  and  other  Securities,  Debentures,  Shares, 
etc.,  parchased,  sold,  received  for,  and  delivered  from,  safe  cus- 
tody, ;  DiWdends  and  interests  collected  at  one  uniform  charge  of  \ 
per  cent  commission.  Constituents  advised  regularly,  if  desired 
of  the  market  value  of  their  investments. 

Pay  Bills  and  Pensions  realised.  Approved  bills  on  London  cashed 
or  forwarded  for  collection. 


AGENCY. 

Regimental  and  Personal. — Goods,  baggage,  parcels,  etc.,  landed 
and  cleared  at  Calcutta  and  forwarded  to  destination  up-country. 
To  ensure  accuracy  and  despatch,  constituents  should  instruct  send 
ers  at  home  to  ship  through  Messrs.  Geo.  W.  Wheatley  &  Co.'s 
"  Globe  Foreign  Express"  (London  and  Liverpool).  Packages  for 
shipment  home  must  be  addressed  to  Balmer,  Lawrie  &  Co., 
Proprietors,  Anglo-Indian  Carrying  Co. 

Passages  Booked  by  all  first-class  steamers,  free  of  commission 
charge ;  constituents  met  on  arrival  from  either  up-country  or 
abroad,  their  baggage  received  and  warehoused,  if  necessary. 
Letters,  Telegrams,  etc.,  received,  forwarded  or  kept  till  called  for. 
Life  Insurance  arranged  on  the  most  favourable  terms  with  the 
best  Offices. 

Business. — Commercial  Companies,  Trading  Firms,  Clubs,  News- 
papers, etc.,  represented  in  London  or  Calcutta  ;  if  local,  their 
general  business  and  financing  details  are  organised  and  managed  ; 
if  up-country,  all  shipping  and  forwarding  requirements  are  attend- 
ed to. 


London  Agents: 

Messrs.  Alex.  LAWRIE  &  Co., 

14,   St.   Mary  Axe,   E.G. 


T.    E.    THOMSON    &    CO.,    »,  Esplanade  Roiv,  Calcutta. 

Hardware  &  Metal  Merchants,  Manufacturers,  Wholesale,  Retail  &  General  Furnishing  Ironmongers, 

impohtp:rs  of 

PORTABLE,  TRACTION,  AND  STATIONARY  STEAM  ENGINES,  ENCINEERINC  MACHINERY. 
enginkkkh;    c  a  rp  b^NTERS'    A.isrr)    smiths'   tools. 

Wrought  Iron  Gas,  Steam  &  Water  Tubes,  Lap  Welded  Boiler  Tubes,  Brass  &  Copper  Steam  Tubes. 

7SE  PATEITT  FLTTMBAaO  AlTD  SALAHAITBEB,  CnUOIBLES. 

FOUNDRY,  PLUMBAGO,  AND  HOT  AIR  FURNACES  FOR  MELTING  BRASS. 

CAST  IRON  PIPES  FOR  WATER,  RAIN  WATER  PIPES,  AND  CONNECTIONS. 

LOWMOOR,  FARNLEY  AND  BEST  STAFFORDSHIRE  BAR  AND  SHEET  IRON,  PLAIN  GALVANIZED  AND  CORRUGATED  IRON  SHEETS,  RIDGING  AND  CUnERIMC. 

HIQH    CONDUCTIVITY    COPPER    TAPE    LIGHTNING    CONDUCTORS. 

KOLL£U  IROiV  JOISTS  ANU  VIUDEKS. 

FIRE  AND  GARDEN  ENGINES,    PUMPS  FOR  HAND,  CATTLE,  AND  STEAM  POWER. 

SCALE   BEAMS  AND  WEIGHING  MACHINES. 

Brick,  Pipe,  Tile  Machines,  Brick  Presses,  and  Pug  Mills,  the  Excelsior  Horse  and  Hand-Power  Lawn  Mowers. 

ILLUSTRATBD  PBICB  CATALOGUES  ON  APPLICATION. 
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The  Ofice  of  Publication  of  {nbian  fiPnginwring  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E  ,  Spence's  Hotel,    Calcutta. 

It  is  particularly  requested  that  all  letters  mi  business  concern- 
ing subscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Strms  of  Subscription  : 

Yearly.  Half-yearly.  Quarterly 

Including  Postage  in  India        ...  Es.  12     ...     Es.  7     ...     Es.  4 

Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 
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LONDON.— Street  &  Co.,  30,  Comhill,  B.C. 

NEW  YOEK.— The  Scientific  Publishino  Co.,  27,  Park  Place. 

EOME. — LOESCHER  &  Co. 

STEAITS  SETTLEMENTS.—"  The  Straits  Times,"  Singapore. 

CHINA    AND   JAPAN. — Lane,  Crawford   &   Co.,     Hong-Kong, 

Shanghai,  and  Yokohama. 
JAVA. — G.  KoLPF  &  Co.,  Batavia. 

AUSTEALIA. — Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  Charges  for  jSfdutrtisements. 

One  Page.  Half  Page.        Quarter  Page.  Eighth  Page.        Sixteenth  Page. 

Es.  50    ...     Es.  30     ...     Es.  18     ...     Es.  10      ...      Es.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

EDITORIAL  ANNOUNCEMENTS. 

o 

An  Index  of  the  contents  of  Volume  II.  with 
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Lf.e. — At  Bombay,  on  19th  January,  Charles  Lee,  c.e.,  late 
Engineer  and  Secretary,  Hyderabad  Municipality,  aged  55 
years. 


GOLD-MINING  IN  SOUTHERN  INDIA. 
A  Mr.  Ogden,     who     proclaims    himself    a   mining 
specialist,  has  sent  us  a  pamphlet  he  has  written  on    the 
auriferous  rocks  of  the  Wynaad,  Nilgiri,  and  Mysore  gold- 
fields.     He   writes  with  an  excursive  shew  of  argument, 
which  it   is  difficult  to  piece  together  into  any    likeness 
to  cohesion ;   but  as  far   as   we  have    been   able    to  make 
out  the  drift  it  is  a  plea  for  economical    working,    and  a 
protest  against  the  employment  of  Comishmen  on   Indian 
mining  operations.     Economy  is   of  course  a  grand  word 
to  conjure  with.     The  only   question  that   need  be   asked 
about  it  is — What  does  it  mean  ?  It  must  be  remembered, 
Mr.  Ogden  writes,    that  "  we  are   now  after   gold,  not  tin, 
and   that    the  native    mechanic    and   miner     for   rupees 
thirty  will    undoubtedly   carry   out   more  work   than  the 
mechanical  engineer  for  rupees  three  hundred  per  month." 
That  is  po.ssible  of  course,     but  without   skilled,   scienti- 
fically informed  direction  what  is  the  use  in  a  mine  of  so 
many  square  feet,    or  so    many   square   yards,  filled  with 
purposeless,    haphazard    drifting     human    labor   power  ? 
Your  Indian  miner  left  to  his  own  devices,   whether  he  is 
in  quest  of  rubies  in  Burma,  diamonds  in  the  Punnah  State, 
or    gold    in  Southern    India,  works  always  on  the  crude^ 
superficial,  unsystematized   methods,   lackings  of  method, 
it    would    be    more   absolutely   correct   to  say,  that  were 
rules  of  thumb  with  his  ancestors  thousands  of  years  ago. 
He  can  find  in  himself  no  affinities  to  scientific   mining ; 
he  dislikes  and  resents  anything   of  the   sort  in  fact,  just 
as  he  does  any  imputation  on  any  of  his   cherished   con- 
servatisms, any  alteration  in  habitudes   that   have  grown 
to   be,  in    their   way,    a   religion  to  him.     He   must   be 
supervised,  captained,    made  to   work    on    the    lines    his 
captain's   superior  knowledge   enable  him   to  lay  down. 
Without  such  supervision   and  guidance,  gold-mining   in 
India  can  no   more  be    expected    to    pay  in  1888,   than  it 
did  in  the  year  88  or  the  year  888,  after  such    auriferous 
strata  as  lay  near  the  surface  had  been  exhausted. 

Mr.  Ogden  delights  in  teaching  ;  all  rocks,  he  tells 
us,  "  with  their  component  parts,  have  been  under- 
going for  ages  past  a  change."  With  reference  to 
Mysore  gold-fields  he  writes : — "  I  maintain  that  before 
investing  much  capital  in  such  a  claim  a  very  careful 
Geological  investigation  must  be  completed."  He  warns 
the  public  to  be  on  its  guard  against  flowery  reports 
which  in  many  instances  terminate  in  disaster.  By 
way  of  counterpoise  to  which  warning  he  has  "  no 
doubt  that  with  economy  the  mines  mil  pay."  He 
would  like  to  be  all  things  to  all  men,  we  take  it.  The 
Chiknayakanhalli  band  is  mentioned  as  worth  pro- 
specting. In  that  connection  our  pamphleteer  remarks : — 
"  To  these  imperfectly  crj^stalline  schists  therefore  we  must 
look  for  success,  the  deeper  the  synclines  the  longer  the 
mines  will  last,  it  may  be  argued  by  some,  that  when  the 
basement  of  the    upper   group  is  reached  we   can   then 
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of  the  lode)  and  take  out  the  lode  to  the  full  extent  of  our 
north  and  south  boundaries,  and  that  the  supply  of  stone 
can  hist  for  years.  But  as  payable  gold  in  the  Mysore 
gold-fields  oecurs  for  the  most  part  in  '  Shoots'  or  '  Pay 
Chinine^V  the  chances  are  that  north  and  south  of 
these  '  Shoots*  in  the  lodes,  the  quartz  will  be  poor,  then 
greater  economy  must  be  exercised  to  make  the  mines 
pay,  it  is  almost  upon  the  richness  of  the  shoots  which  it 
is  hoped  will  last  out  many  a  year,  and  the  depth  of  the 
uppt.'r  series  of  '  Auriferous  rocks'  that  the  English 
shareholders  and  the  Mysore  Government  have  to  look, 
for  the  latter,  in  order  that  her  revenues  may  be  increased 
as  far  as  the  royalty  upon  the  outturn  of  gold  is  concerned." 

Less  than  100  years  ago,  Mr.  Ogden  informs  us,  he  had 
the  pleasure  of  managing  a  Southern  Indian  Mining  Com- 
pany, in  an  old  gneiss  formation,  which  Company's  afiairs 
in  the  course  of  his  management  "  assumed  a  bluish  tinge, 
and  went  into  liqiudation."  The  moral  he  deduces  there- 
from seems  to  be  that  by  far  the  most  important  of  the 
auriferous  rocks  "  lie  in  Synclinal  folds  in  the  gneiss,"  and 
and  are  first  cousins  to  the  "  Archaean." 

Enough  of  an  unsuccessful  and  splenetic  babbler.  Turn- 
ing to  mining  enterprize  at  large,  we  have  to  remark  that 
most  contradictory  accounts  from  time  to  time  reach  us 
as  to  the  issues  and  prospects  of  gold-mining  operations 
in  Southern  India.  We  should  like  to  get  hold  of,  one  of 
these  fine  days  w^hen  fates  are  propitious,  we  hope,  and 
mean,  to  get  hold  of,  more  searching  and  trustworthy  in- 
formation on  the  subject  than  is  as  yet  available  to  the 
public.  Minging  companies  make  a  great,  a  suicidal 
mistake  in  withholding  from  the  public  information  about 
the  progress  and  aptitudes  of  their  affairs.  As  the  Madras 
Times  says  pertinently : "  Of  course  by  preventing  European 
visitorB,  or  members  of  the  Press,  from  visiting  at  leisure 
and  thoroughly  examining  all  that  is  going  on,  may  be  very 
useful  to  the  employed,  when  buying  and  selling  shares 
in  their  own  companies,  but  it  is  not  a  good  policy." 
We  feel  no  hesitation  in  stigmatizing  it  as  a  very  rotten 
policy.  Whatever  private  interests  it  may  subserve,  they 
are  what  Mr.  Ogden,  apropos  of  auriferous  strata,  calls 
"  outliers."  They  cannot  be  commended  on  any  common- 
sense  politico-economic  grounds ;  and  it  follows  as  a 
matter  of  course  that  they  CeuI  to  attract  investors,  or  to 
command  public  sympathy  on  any  grounds  whatsoever. 

Companies,  mining  or  miscellaneous,  that  court  the 
sympathy  of  the  public,  that  are  dependent  on  public  sup- 
port for  existence,  must  do  such  work  as  they  set  them- 
selves the  doing  of  coram  populo.  If  their  work  is  worth 
doing,  and  well  done,  and  successful,  therefore,  they  will 
find  their  advanUigc  in  parading  before  the  public  and 
therewithal  storming  its  confidence,  such  premia  on 
endeavour  as  from  a  dividend  producing  point  of  view 
they  have  been  able  to  secure.  If  dividends,  profitable 
results,  elude  them,  are  beyond  their  power,  and  only  avail- 
able rhetorically,  then  their  empty  pronunciamentos  will 
have  to  go  to  the  limbo  provided  by  a  pitiful  fate  for 
inutile  egoism,  and  such  pretentious  trash  as  Mr.  Ogden 
has  put  forth  in  his  tract.  All  well  wishers  to  mining  in- 
terests in  Southern  Inrlia — in  which  good  company  Indian 
Enoineebing  is  proud  to  claim  a  place — must,  with   us, 


regret  that  a  good  cause  should  be  fooled  around,  prevent- 
ed, and  hindered  by  such  a  damaging  advocate  as  the  dis- 
appointed, vain-glorious  ex-Jlanager  of  Soiithern  Indian 
Mines,  whose  diatribe  has  furnished  occasion  fol-this  writing. 
On  page  7  of  his  brochure  it  is  written  : — "  The  mercury 
has  got '  SICK '  and  wont  amalgamate  with  the  precious 
metal."  Mr.  Ogden's  excavations  in  vain-glorious  strata 
of  diseased  inner  consciousness  won't  amalgamate  with 
anything  precious  ;  but  may  do  some  harm  to  the  cause 
he  professes  to  have  at  heart.  And  that  would  be  a  pity, 
and  worse. 

We  should  very  much  like  to  see  published  a  succinct, 
truth  telling  review  of  the  present  condition  and  prospects 
of  Southern  Indian  gold  mines — a  plain  unvarnished  tale. 
We  incline  to  belief  in  the  potentialities  of  the  mines  ; 
but  in  the  hands  of  irresponsible  scribblers  facts  get  so 
intermixed  with  rubbish  that  it  is  more  than  difficult  to 
arrive-  at  anything  like  a  fair  estimate  of  what  is  and  what 
may  be. 

MYSORE  WATER-SUPPLY. 

The  city  of  Mysore  is  to  be  congratulated  on  the  suc- 
cessful solution  of  the  difficult  and  important  problem  as 
to  its  water-supply.  From  the  peculiar  circumstances  of 
its  position  this  necessary  of  existence  has  been  the  uni- 
versal cry  of  the  inhabitants,  upon  which  they  depend  for 
their  health  and  comfort.  Ever  since  the  foundation  of 
the  city  it  has  suffered  from  the  want  of  pure  water 
which  has  gone  on  increasing  with  the  increase  of  popula- 
tion. A  good  deal  of  Engineering  skill  has  been  brought 
to  bear  on  the  subject  from  time  to  time,  and  with  the 
growing  needs  of  the  people,  but  with  very  little  appre- 
ciable results.  It  is  a  matter  of  history  that  even 
during  the  rigiifne  of  previous  Maharajas,  efforts  were 
made  to  introduce  a  system  of  water-supply,  but  not^ 
withstanding  the  expenditure  of  fabulous  amounts,  or  to 
put  it  in  milder  terms,  large  sums  of  money,  all  attempts 
ended  in  failure.  Old  Mysoreans  need  hardly  be  re- 
minded that  in  years  gone  by,  the  great  Poorneah,  Dewan 
of  Mysore,  left  not  a  stone  unturned  to  direct  the  course 
of  the  Cauvory  into  the  town.  How  the  attempt  failed, 
and  how  the  deep  ditch  he  excavated  for  the  purpose 
exists  to  this  day  as  a  memento  of  haphazard  attempts  at 
trifling  mth  Engineering  projects,  need  not  be  recapitulated 
here.  Suffice  it  to  say  that  with  the  advance  of  Western 
civilization  several  other  projects  were  put  forward  and 
partly  executed  with  scarcely  happier  results.  Although 
Mysore  has  won  the  honor  in  the  race  with  Bangalore 
for  an  efficient  supply  of  pure  water,  it  must  not  be  for- 
gotten that  the  first-mentioned  town  possesses  facilities 
which  are  denied  to  the  latter.  In  the  case  of  Mysore 
there  are  reservoirs  which  more  than  answer  the  require- 
ments of  the  people  if  properly  utilized.  The  greatest 
storage  of  water  is  in  the  Kukerkhali  tank,  and  it  has  now 
been  conclusively  proved  that  this  tank  can  be  readily 
filled  in  years  of  ordinary  rainfall.  Let  him  who 
merits  bear  the  palm.  The  credit  of  the  scheme  belongs 
to  Mr.  Standish  Lee,  the  Sanitary  Engineer,  and  the  cost 
is  estimated  at  Rs.  1,26,300.  The  plan  has  been  accept- 
ed after  much  deliberation.    The  facts  are  that  about  two 
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years  ago,  Mr.  Lee  had  submitted  four  alternative  proposals 
or  alternative  estimates  for  the  distribution  of  water  from 
the  Kukerkhali  tank,  but  no  action  was  taken  thereon  as 
"  it  was  considered  premature  to  deal  with  the  question 
until  an  actual  assurance  was  obtained  that  the  reservoir 
itself  would  receive  in  ordinary  years  a  supply  to  warrant 
a  large  outlay  on  a  permanent  system  of  distribution." 
About  the  middle  of  September  last  it  was  found  to  con- 
tain 45  millions  of  cubic  feet  of  water,  sufficient  for  the 
requirements  of  the  whole  for  the  next  eight  months,  at 
the  rate  of  20  gallons  per  head  per  diem,  or  13  gallons 
for  the  whole  twelve  months.  Since  that  time  the  sup- 
ply has  been  considerably  augmented.  Colonel  Bowen 
therefore  considered  himself  justified  in  recommending  Mr. 
Lee's  scheme,  and  in  submitting  it  for  sanction  observed  : — 

"  It  is  true  the  rainfall  of  the  year  has  been  exceptionally 
good  ;  but  when  it  is  kept  in  mind  that  the  Sankarhundi 
tank  was  not  tapped  until  the  11th  September,  and  that 
the  extension  scheme  contemplates  tapping  also  the 
Yemanhalli  Valley,  thereby  adding  4,500  acres  to  the 
catchment  basin,  I  have  no  doubt  whatever  that  we  may 
now  safely  count  on  the  reservoir  receiving  an  ample 
supply  even  in  years  of  scanty  rainfall." 

The  scheme  includes  dip-wells  for  Brahmins  and  Siva- 
yets,  bathing  tanks  for  females,  patent  filtering  fountains 
and  playing  fountains.  The  Dewan  went  carefully  through 
the  whole  proposal,  and  without  interfering  with  the  main 
features  of  the  scheme,  he  has  cut  down  the  number 
of  dip- wells  and  fountains,  and  entrusts  the  management 
of  "  exclusive"  fountains  to  the  Deputy  Commissioner 
and  the  Municipal  Board  of  Mysore.  The  filtering  foun- 
tains will  be  placed  in  the  most  conspicuous  parts  of  the 
town,  so  as  to  be  accessible  to  all.  It  is  evident  that  the 
Dewan  is  no  admirer  of  sesthetics  when  not  combined 
with  uesfulness,  for  he  has  struck  out  "  Playing  fountains" 
from  the  list  of  constructions  and  has  sanctioned  hydrants 
to  be  used  in  cases  of  fire.  It  should  here  be  observed  that 
owing  to  its  peculiar  position  the  city  of  Mysore  is  divided 
into  high  level  and  low  level  districts,  of  which  the  former 
is  to  be  supplied  from  cisterns  and  the  latter  direct  from 
the  main.  As  the  western  part  of  the  city  cannot  derive 
any  benefit  by  any  of  the  above  methods,  special  arrange- 
ments will  have  to  be  made  for  meeting  its  wants.  With 
reference  to  the  supply  of  water  at  a  higher  level  than  the 
present  sluice  the  Dewan  observes  : — 

"It  should  be  easy,  I  thnk,  to  utilize  the  force  of 
water  passing  through  the  sluice  to  raise  the  small  quan- 
tity required  for  the  higher  level.  Two  or  three  Hydraulic 
Rams  such  as  the  one  now  used  under  Sankey's  Reservoir 
at  Bangalore,  or  a  Turbine,  or  both  Rams  and  Turbine 
could  be  easily  worked  in  this  way.  The  water  can  thus 
be  lifted  to  a  cistern  near  the  new  Public  Offices,  and 
thence  utilized  for  the  Public  Office  and  its  grounds  as 
well  as  for  distribution  to  the  western  extension  and  to 
the  upper  story  of  the  Palace.  The  cost  would  be  moderate, 
and  as  a  higher  water-rate  for  the  use  of  this  water  would 
be  willingly  paid,  we  should  get  a  handsome  return  on  the 
capital  outlay.  This  scheme  should  be  carefully  worked 
out  and  dealt  with  by  a  supplemental  estimate." 
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THE  INDO-EUROPEAN  TELEGRAPH 
DEPARTMENT. 

Modern  scepticism  as  to  the  truth  of  matters  it  can- 
not taste,  or  handle,  finds  compensations  for  its  self-esteem 
and  faculty  for  certitude  in  statistics.  They  are  very 
bumptious,  and  it  is  refreshing  to  come  across  instances 
of  their  fallibility.  One  such  instance  the  Administration 
Report  of  the  Indo-European  Telegraph  Department  for 
the  year  1886-87  affords  us,  for,  dpropos  of  fluctuating 
revenue  we  are  told  of  "  a  large  write-back  from  main- 
tenance on  account  of  stores  erroneously  charged  to  it 
in  a  previous  year."  That  is  a  fault  on  the  right  side 
of  the  statistical  record.  That  an  error  in  book-keeping 
should  have  been  made  in  no  wise  injuriously  reflects 
on  the  Telegragh  Department.  Its  work  is  scientific  and 
utile  ;  not  clerical.  At  the  same  time  the  men  who  con- 
duct it  must  be  able  to  work  economically.  No  depart- 
ment unable  to  do  that  can  justify'its  existence  now-a-days. 
No  department  ought  to  suffer  under  the  stigma  of  an 
unjust  reproach.  Ergo  our  protest  against  the  too  com- 
mon habit  of  a  blind  acceptance  of  statistics  as  ex-offi,cio 
gospel  truth. 

The  figuring  of  the  Resolution  before  us  shews  the 
working  expenses  of  the  year  under  review  to  have 
amounted  to  £86,552.  The  net  revenue  was  £13,827. 
This  is  a  distinctly  satisfactory  result,  provided  that  there 
is  nothing  "  erroneously  charged  "  and  that  no  "  write- 
back," large  or  small,  is  casting  a  sour  shadow  on  depart- 
mental ledgers.  We  note  that  charges  for  establishment 
and  repairs  are  departmentally  admitted  to  be  high.  Under 
such  adverse  conditions  as  the  Indo-European  Telegraph 
Department  has  to  contend  with  maintenance  of  an  effi- 
cient ordering  of  affairs,  and  due  regard  for  public  inter- 
ests, must  needs  cost  more  to  keep  up  than  does  the  main- 
tenance of  lines  that  run  their  whole  length  through  more 
civilized,  accommodating,  and  practically  minded  stretches 
of  the  world's  bye-ways.  It  is  a  mistake  to  suppose  that 
economy  can  be  measured  always  by  a  standard  of  rupees, 
annas,  and  pice. 

The  truest  economy  is  efficiency.     That,  we  are  glad  to 
believe,  has   been  maintained,  in  a  manner  worthy  of  the' 
Department's  reputation,  although  what  we  are  pleased  to 
call  the  collapse  of  the  Afghan  Boundary  Commission  was 
it  seems  pecuniaiily  detrimental  to  departmental  interests. 
Possibly  the  world  at  large  was  a  gainer  from  the  absence 
of  reports  as  to  mere  talkee-talkee.     Possibly  when    Rus- 
sian troops  are  in  situ  at  Peshawar  and  Lahore,  Anglo-In- 
dian Governments  will  arrive  at  some  comprehension  of 
Russia's  real  objects  and  endeavours  ;  and  then — well  then, 
we    suppose,   gentlemen    connected    with    the    Telegraph 
Department  in  India  will  have  to  assimilate  their  conduct 
of  life    to   Tartar   ideals   of  propriety.     Meanwhile,  it   is 
proper  to  mention  that  the  working  of  the  Indo-European 
telegraphic   route,   during  the  official  year    1886-87,  was 
far   from  blame-worthy.     There  was  no  total  interruption 
at.all  in  the  Gulf  Section  between  Bushire  and  Kurrachee 
The  sum  total  of  interruptions  between  Bushire   and    Te- 
heran only  momited    up  to  2i  days  ia  the  aggregate,  the 
longest  of  them  being  for  one   day,  fourteen    hours,  and 
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twenty-two  minutes  in  Janaary  1887.  On  the  Indo-En- 
ropean  Coinpjiny's  Section  between  Teheran  and  Loudon 
the  gross  toUil  interruptions  were  for  4  days,  17  hours, 
and  1 1  miuntes,  the  longest  individual  interruption  having 
been  2  days,  18  hours,  and  45  minutes  in  December  1886. 
That  is  such  a  long  while  ago  that  we  can  judiciously  afford 
to  forget  all  about  it,  in  consideration  of  subsequently 
unintemipted  well-doing.  The  working  speed  on  the 
Teheran  route  between  England  and  Calcutta  avemged  one 
hour  and  thirty-one  minutes,  during  the  year  unde'' 
review — an  improvement  on  the  time  register  of  previous 
years.  The  proportion  of  errors  detected  in  telegraphic 
Messages  was  higher  during  the  year  under  review  than 
m  the  previous  one. 

There  was  also  marked  decrease  in  the  number  of  com- 
plaints made  by  the  public.    The  report  makes  no  reference 
to  cause  and  eflFect  in  this  connection  ;  but  the   co-relation 
between  the  two  agencies  is  sufficiently  obvious.  Paragraph 
8  of  the  Resolution  we  do  not  profess  to  be  able  to  under- 
stand.    It  is  thus  worded : — "  The  amount  of  traffic  trans- 
ferred between  the  Eastern  Telegraph  Company's  lines, 
and  those  of  the  Teheran  route   was  exceptionally  small, 
(nvin/f  to  the  freedom  of  both  systems  from  serious  inter- 
ruptions." The  italics  are  ours.  Paragraph  9  is  melancholi- 
cally  suggestive.    This  is  its  message  to  the  public  : — "  On 
the  1st  July  1886  the  tariflf  between  India  and  the  United 
Kingdom  was  reduced  from  francs  5"60  to  francs  5  a  word, 
or  &x)m  4  shillings  and  7  pence  to  4  shillings,  as  levied  in 
the  United  Kingdom.     The  continued   fall   in   exchange 
has  however  prevented  the  Indian  public    from    deriving 
any  appreciable  advantage  from  the  reduction."     Is    there 
any  wickedness  that   this  ill-advised  uncommercial  rupee 
of  our  times  is  unwilling  to  abet  ?     It  affects  prejudicial- 
ly the  financial  position  of  all  Government  departments, 
and    hinders   that   development   of  the    resources   of  the 
countiy  that  is  a  virtuously  canonical  "  did  ought  "  with 
all  legitimately  constituted  minds.      It  cripples  trade,  it 
afflicts  people  with  moderate  incomes,  who  have  to   send 
money  home  for  their  children's  education,  or  their  wives' 
.bonnets  and  board  and  lodging  bills.  The  only  way  by  means 
of  which  its  iniquities  can  be  in  any  sort  discounted  and 
guarded  against  lies  through  the  Indo-European  Telegraph 
Department.     Let  us  be  properly  grateful  therefore  for  the 
kindly  ministrations  of  its  officers ;  and   let   us  hope  that 
they  will  learn  how  to  keep  accounts.    Meanwhile,  we  may 
perhaps  be  allowed  to  suggest  that  the  amount  of  valuable, 
or  should  we  say  invaluable,  service  rendered  to  the  public, 
as   well  as  to  Government,  by  officers  of  the  Indo-Eu- 
ropean   Telegraph   Department,    can   be  realized  only  by 
journalists  who  have  learnt  of  sad  experience   the   length 
and  breadth   of  inefficiency  attaching  to  Renter's  dilet- 
tante and  tardy  selections  from  Home  News,  for  the   use 
of  the  Indian  Press. 


Many  officers  attached  to  the  Indian  Telegraph  De- 
partment have  deserved  commendation  for  their  work 
and  its  outcomes.  No  man  has  approved  himself  more 
worthy  of  such  tribute  of  respect  than  Sir  J.  U.  Bate- 
man-Champain.  k.c.m.o.,  who  died  last  year  at  San 
Remo.     In    the  Gazette  of   India   of  the  14th  January 


1888  it  is  written  "  His  death  deprived  the  Government 
of  India  of  an  officer  whoso  practical  good  sense,  sound 
judgment,  and  unfailing  tact,  combined  with  a  thorough 
knowledge  of  the  whole  system  of  international  tele- 
graphy, had  often  proved  of  great  value  to  the  interests 
of  India.  For  sixteen  years  this  officer  was  the  Director- 
in-Chief  of  the  Indo-European  Telegraph  Department. 

The  total  expenditure  of  cable  during  the  year  under 
'review  amounted  to  213|  knots,  of  which  991  knots 
were  used  in  renewing  that  length  in  the  Bushire  Fao 
cable.  17"67  knots  were  used  in  Kurrachee  harbor  to 
connect  the  sea  shore  batteries  with  the  military  sta- 
tion. The  section  of  the  new  cable  which  was  laid 
in  1885  on  a  1  fathom  shoal  was  removed  into  deeper 
water.  On  the  Mekran  coast  land  line  253  new  creosoted 
pine  posts  were  erected  in  the  Gwadur  division.  In  the 
cable  factory  at  Manora  89"5  knots  of  cable  were  manu- 
factured, 87'73  knots  repaired  and  retaped,  and  71-93 
knots  stripped,  preparatory  to  the  serviceable  parts  of 
the  core  being  re-made  into  cable. 

Under  the  heading  "  Traffic "  it  is  written  in  the 
supplement  to  the  Gazette  of  India  on  which  we  are 
making  comment : — 

The  Regulations  and  Tariffs  of  the  London  Convention 
were  in  force  during  the  first  three  months  of  the  year, 
when  they  were  superseded  by  the  revision  of  Berlin 
which  came  into  operation  on  1st  July.  The  chief  alter- 
ation in  the  Regulations  was  the  exclusion  of  rectifying 
messages  from  the  international  accounts.  The  necessity 
for  this  exclusion  was  so  great  that  this  modification  had, 
by  agreement  with  India,  been  adopted  via  Teheran  and 
Suez  towards  the  end  of  the  previous  year,  or  a  few 
months  before  the  new  rule  became  conventionally  appli- 
cable. The  principal  modification  in  tariffs  was  a  re- 
duction on  the  extra-European  lines,  bringing  the  tariff 
between  Europe  and  India  down  to  Fes.  5  via  Teheran  or 
Suez,  and  Fes.  4-50  vid  Turkey.  Reduced  rates  for  Press 
messages  generally  between  England  on  one  side  and  India 
and  Australia  on  the  other,  were  also  brought  into  opera- 
tion from  1st  July. 

The  average  speed  of  transmission  by  each  of  the  three 
routes  from  England  to  Calcutta,  according  to  the  Govern- 
ment Gazette,  was,  vid — 

Teheran. 

H.     M. 

1       31 

In  1885-86  it  was  3       42 

Compared   with   the   previous 
fore,  a  very  great  improvement  in 
land  to  Calcutta  vid  Teheran. 

The  author  of  the  Report  we  have  been  considering  and 
criticising,  writes:—"  The  Persian  Government  have 
shown  a  most  friendly  spirit  in  allowing  us  to  retain  the 
superintendence  and  working  of  the  Teheran  Meshed  line. 
Nothing  could  more  clearly  illustrate  the  change  in  their 
feelings  from  distrust  to  confidence  which  the  24  years' 
work  of  OUT  telegraph  staff  in  Persia  has  effected.  " 
One  of  the  most  to  be  commended  characteristics  about 
this  staff  is  that  it  knows  when  to  leave  off.    So  do  we. 


Turkey. 

Suez. 

H.        M. 

H.        M. 

13        23 

2         31 

13         52 

3         36 

year   there 

was,  there 

1  the    speed 

from  Eng 
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gioUs  anb  Cammenta. 

Road-Making  Extraordinary. — We  learn  that  a 
party  of  Pioneers  from  Meerut,  and  two  guns  of  the  Royal 
Artillery  from  Jellapahar  start  for  Sikkira  to  repair  the 
road  leading  through  that  country  to  Thibet  by  way 
of  the  Jelapla  pass. 

The  Bengal  P.  W.  D.  Secretaryship.— It  is 
rumored  that  Colonel  J.  P.  Steel,  R.E.,  Chief  Engineer, 
Nagpore,  C.  P.,  stands  as  good  a  chance  as  any  one  for 
the  coming  vacancy  to  be  occasioned  by  the  retirement 
of  Colonel,  C.  M.  Browne,  R.E. 

Satisfactory  Settlement  ? — The  demarcation  of  the 
Afghan  Boundary  to  the  Oxus  is  finished,  the  last  pil- 
ars having  been  built  on  the  19th  January.  Colonel 
Yate  and  the  boundary  party  hope,  if  permitted,  to  return 
by  the  Trans-Caspian  Railway. 

Naval  Dockyards  in  Eastern  Waters. — The  new 
Admiralty  Dock,  the  largest  in  the  Far  East,  was  opened 
on  the  9th  January  to  receive  a  Chinese  ironclad  of 
7,000  tons.  The  finishing  touches  have  not  yet  been  put 
to  the  work,  and  until  this  is  done  no  formal  opening 
ceremony  will  take  place. 

The  Director  of  Public  Works,  Ceylon. — Mr.  Mac- 
Bride  has  returned  from  home.  Mr.  R.  D.  Ormsby,  who 
has  been  acting  for  the  Director  during  his  absence  on 
leave,  has  applied  for  and  obtained  leave  for  six  months. 
Mr.  Ormsby  has  done  excellently  well  in  Mr.  MacBride's 
chair,  and  we  hope  that  great  things  are  yet  in  store  for 
him. 

Healthy  Competition  !— At  the  half-yearly  meeting 
of  the  East  Indian  Railway  Company,  Mr.  Crawford,  the 
Chairman,  said  that  their  relations  with  the  North-West- 
ern  (State)  Railway  were  harmonious  ;  but  that  was  not 
the  case  with  regard  to  the  Bombay  and  Baroda  and  the 
Rajputana  Railways,  the  conductors  of  which  "  seem  to 
employ  the  whole  of  their  time  in  pilfering  traffic"  from 
the  E.  I.  R.  Company. 

Another  Light  Railway.— A  scheme  of  railway  ex- 
tension which,  it  is  calculated,  will  lead  to  an  important 
development  of  the  forest  resources  of  the  Canara  dis- 
trict, is  in  contemplation.  Preliminary  surveys  have  been 
commenced  during  the  past  few  days  for  a  railway  through 
the  heart  of  the  Canara  forests,  which  is  intended  to  give 
an  easy  access  to  the  market  for  the  forest  wealth  of  that 
part  of  the  Presidency. 

BuRRAKUR  Iron  Works.— We  hear  that  a  "Company" 
at  home  is  proposing  to  take  over  this  concern  from 
Government,  the  capital  for  the  purpose  being  readily 
forthcoming.  Representatives  of  the  "Company"  will  visit 
Burrakur  next  month  with  the  view  of  makini;  a  de- 
finite proposal  to  Government.  It  is  satisfactory  to  learn 
that  the  quality  of  the  outturn  of  the  ironworks  has 
conduced  largely  to  this  offer. 

Coal  Prospects  in  Assam.— The  Coal  Mines  of  La- 
khimpur,  which  were  leased  some  years  ago  to  the  Assam 
Railways  and  Trading  Company,  seem  at  length  to  be  in 
a  way  to  answer  the  expectations  once  formed  of  their 
resources.  Last  year  at  any  rate  the  exports  of  coal  from 
Assam  rose  from  91,707  maunds  to  2,.59,000  maunds.  No 
word  yet,  however,  of  the  petroleum  lying  untouched  in 
Assam  being  properly  exploited. 

Public  Works  in  Gwalior.— Of  the  twenty  lakhs  of 
rupees  alloted  by  the  Gwalior  Durbar  for  expenditure 
by  the  Public  Works  Department  during  the  year  1886- 
87,  not  even  five  lakhs  have  been    expended   up  to  date 


Mr.  Harris,  the  Superintending  Engineer,  finds  either 
some  difficulty  in  securing  the  services  of  efficient  men 
or  is  unwilling  to  push  on  with  the  most  important 
projects,  sanctioned  at  Gwalior,  Ujjain,  and  other  places. 

Another  Large  Masonry  Bridge  in  South  India. — 
Government  have  sanctioned  an  estimate  amounting  to  Rs. 
1,66,100  for  constructing  a  masonry  bridge  of  16  arches 
of  60  feet  span  across  Ponniar  River  on  the  road  to  Pon- 
dicherry.  The  proposed  bridge  is  to  replace  the  old  bridge, 
which  was  destroyed  during  the  heavy  floods  of  1884. 
We  may  discuss  the  grounds  on  which  it  has  been  decided 
to  build  a  masonry  bridge  in  preference  to  an  iron  bridge 
hereafter. 

Bombay  Port  Trust.— Nearly  23  lakhs  of  rupees  were 
expended  on  the  Dock  Extension  works  in  1886-87.  The 
total  amount  spent  on  these  works  up  to  the  close  of  the 
year  was  about  41 1  lakhs  of  rupees,  the  sanctioned  esti- 
mate being  nearly  94  lakhs  of  rupees,  of  which  50  lakhs 
were  advanced  by  Government  during  the  year.  Good 
progress  was  made  with  the  work  connected  with  the 
Dock  Extension  scheme.  The  question  of  providing  a  dry 
dock  for  merchant  ships  is  not  lost  sight  of. 

Forests  of  Western  India.— The  three  Forest  Cir- 
cles were  worked  with  very  different  results  during 
the  year  1886-87.  In  the  Northern  Circle  of  the  Presi- 
dency an  expenditure  of  about  7  lakhs  of  rupees  brought 
in  a  revenue  of  a  little  over  9  lakhs.  The  Thana  forests 
are  the  most  valuable  in  the  Circle.  In  the  Southern 
Circle  the  same  expenditure  produced  a  revenue  of  14| 
lakhs.  This  Circle  contains  the  virgin  forests  of  Kanara. 
In  the  Sind  Circle  an  expenditure  of  5^  lakhs  brought 
in  a  revenue  of  nearly  7  lakhs. 

Prince's  Dock  Extension  Works,  Bombay  Port 
Trust.— Progress  Report  No.  36,  for  December  1887, 
shews  that  the  excavation  of  the  Dock  was  completed 
with  the  exception  of  400  brass  remaining  to  be  removed 
from  the  incline.  Certificate  No.  3-5  for  Rs.  37,141-9-1 
was  passed,  making  the  total  amount  paid  to  the  con- 
tractors to  date  Rs.  39,34,033-11-5.  The  daily  average 
number  of  pien  and  women  working  on  the  Dock  and 
at  the  quarries  for  Messrs.  Kirby  &  Co.  was  2,108,  the 
greatest  number  in  one  day  (8th)  being  2,651. 

Railway  Mismanagement  in  Burma. — A  local  paper 
says  that  it  is  too  much,  perhaps,  to  expect  a  department, 
which,  after  eleven  years'  experience,  is  unable  to  supply 
a  sufiicient  number  of  timber  trucks,  at  a  station  40  miles 
distant  from  Rangoon,  to  have  sufficiently  enlarged  views 
on  the  subject  of  the  requirements  of  the  additional  240 
miles  between  Toungoo  and  Mandalay.  We  think  it  as 
well,  though,  thus  early  to  draw  the  attention  of  the 
Local  Government  to  the  matter,  for  it  should  be  taken  in 
hand  at  once,  or  very  grave  public  inconvenience  will  be 
felt  when  the  Mandalay  extension  is  opened. 

Naini  Tal  Wire-Ropeway. — A  scheme  is  in  con- 
templation for  conveying  goods  by  a  wire-ropeway  from 
Kathgodam  to  Naini  Tal  and  vice  versa.  A  work  of 
this  kind  is  urgently  required,  the  cost  of  which  will  be 
about  two  lakhs.  A  careful  calculation  shews  that  the 
profit  must  be  over  12  per  cent,  on  the  capital. 
An  experimental  wire-ropeway,  carrying  loads  weigh- 
ing 50  pounds,  is  on  view  at  Edge  Hill,  and  can  be  seen 
on  application.  Messrs.  Burn  and  Co.,  of  Calcutta,  con- 
sider that  the  9  miles  of  line  from  Kathgodam  to 
Naini  Tal  should  bo  erected   for  Rs.   20,000  per  mile. 

H.  H.  The  Nizam's  Irrigation  Board.— It  is  record- 
ed that  the   officers  employed    as   District  Engineers  in 
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Teliogana  districts  should  be  suflSciently  qualified  to  give 
Mswtance  in  irrigation  matters.  If  it  is  found  advisable 
to  employ  District  Engiueors  on  irrigation  matters,  the 
Chief  Engineer  and  Secretary,  P.  W.  D.,  can  submit  a 
statement  at  the  end  of  the  year  showing  the  share  of 
pay  of  tho  District  Engineer  and  his  establishment  debit- 
able  to  the  Irrigatioa  Board  and  the  Government  in  the 
P.  W.  D.  will  be  asked  to  procure  the  services  of  two  new 
Engineers  for  whom  Rs.  900  per  mensem  have  been 
provided  in  the  Budget  of  the  Board. 

Railway  Exten'siox  in  the  Punjab. — Now  that  the 
arrangements  for  commencing  the  construction  of  the 
Patiala  State  Railway  to  Bhatinda  have  been  put  in 
train,  the  survey  for  the  long-talked-of  Sutlej  Valley  line 
is  also  to  be  vigorously  taken  up.  The  proposal  is  to 
commence  with  the  point  where  the  Patiala  line  is  to 
tenniiiate  at  Bhatinda,  and  proceeding  thence  by  Abohar 
»ad  Minchiuabad,  link  in  with  the  North- Western  system 
ftt  Bahawalpur — a  distance  of  about  200  miles.  Survey 
parties  are  to  take  the  field  at  once,  the  whole  being 
under  the  direction  of  ilr,  Parker,  the  Superintending 
Engineer  in  charge  of  the  Patiala  Railway. 

Railroad  in  Massowah. — Tho  Italian  Government 
has  advertised  for  bids  for  rolling-stock,  bridges,  etc.,  for 
the  proposed  railroad  from  Massowah  on  the  Red  Sea 
Coast,  inland,  which  will  be  constructed  under  the  super- 
vision of,  and  with  funds  provided  from,  the  Italian  War 
Department.  The  gauge  of  this  line  is  one  metre.  For 
the  present  the  following  will  be  required  :  six  closed  and 
six  open  freight  cars,  12  passenger  cars  of  the  third-class, 
two  passenger  cars  of  various  classes,  tanks  for  the 
transportation  of  water,  three  steel  bridges,  and  18  iron 
bridges  having  a  span  of  from  8  to  10  yards.  The  motive 
power  will  consist,  in  the  beginning,  of  only  one  loco- 
motive. 

Survey  of  the  Hooghly.— The  Englishman  gave 
strong  expression  the  other  day  to  the  necessity  for  a 
survey  of  the  upper  portion  of  the  Hooghly,  similar  to 
that  which  Captain  Pelley  has  already  furnished  for  the 
lower  portion.  The  paper  now  says  :— "  We  are  glad  to 
le&m  that  a  thorough  survey  above  Calcutta  has  already 
been  started,  and  that  a  careful  cross-section  of  the  river 
has  been  made  as  far  up  as  Chandernagore,  fully  delineat- 
ing the  bed  of  the  river  and  foreshores.  We  understand 
that  a  small  staff  of  surveyors  will  continue  the  work 
next  March  if  they  can  be  spared  from  the  lower  reaches, 
and,  as  we  have  already  observed,  the  importance  of  such 
a  survey  cannot  be  over-rated." 

Sir  Andrew  Clarke's  Mission  to  Siam— A  New 
Railway  Project. — Sir  Andrew  Clarke  is  on  a  mission  to 
Siam.  He  represents  a  syndicate  of  English  merchants  who 
are  endeavouring  to  secure  from  the  King  sanction  for  a 
line  of  railway  to  open  up  South- Western  China  from 
Bangkok  vid  the  valleys  of  the  Meinam  and  Meikon  rivers, 
which  it  is  believefJ,  is  a  far  preferable  route  to  that  pro- 
posed by  Mr.  Colquhoun  from  Moulmein,  where  every 
pound  of  freight  would  have  to  be  raised  and  lowered 
24,000  feet.  The  French  in  Tonquin  are  known  to  con- 
template a  railway  with  a  similar  object  along  the  valley 
of  the  Red  River.  Sir  Andrew  Clarke  has  been  selected,  as 
he  is  well  known  to  the  King  and  his  advisers. 

Railway  Extension  in  Oudh.— A  railway  is  talked 
of  between  some  point  past  Azimgurh  (the  difficulty  is 
to  find  a  point  where  the  Ganges  can  be  bridged  ea.sily) 
passing  through  Azimgurh,  Pertabgurh,  Rae  Bareili  and 
joining  the  Cawnpore  branch  at  Haroowni.  Another  line 
is  not  exactly  being  surveyed,  but  what  Engineers  call 


being  "  looked  at "  (whatever  that  may  be)  between 
Baraitch  and  Khyrabad  on  the  Sitapur  line,  with  perhaps 
an  extension  to  a  place  little  known,  called  Nimkhar  on 
the  banks  of  the  Gumti.  Nimkhar  is  rather  a  holy  place, 
where  a  sleek  and  well-fed  community  thrive  on  the  offer- 
ings of  pilgrims,  who  throw  money  into  a  tank  which  is 
occasionally  drained  and  the  money  deposited  taken  out 
and  divided. 

The  Kidderpur  Dock  Works. — During  the  past  three 
months  considerable  progress  has  been  made,  work 
being  pushed  on  vigourously.  Tho  total  expenditure 
up  to  the  end  of  the  quarter  was  Rs.  71,10,286, 
of  which  Rs.  49,12,493  were  on  account  of  works,  and 
Rs.  21,97,793  for  land.  The  health  of  the  work  people 
continued  to  be  satisfactory.  The  average  number 
employed  was 7,816,  and  the  death-rate  only  175  per 
thous3,nd.  Arrangements  have  now  been  made  for  laying 
a  line  of  rail  along  the  boat  canal  bank,  and  so  connect- 
ing the  Dock  works  and  the  Akra  brick-fields  with  the 
Eastern  Bengal  State  Railway  system,  thereby  relieving 
the  block  in  the  traffic  on  the  existing  river  side  line  and 
its  extension  to  Akra. 

Indian  Coast  Defences. — Lord  Brassey,  who  lately 
returned  from  a  cruise,  which  was  chiefly  devoted  to 
taking  notes  of  the  defences  of  the  large  maritime  cities 
of  the  British  Empire  in  India  and  the  Colonies,  gave  the 
result  of  his  observations  in  a  recent  lecture  at  the 
London  Chamber  of  Commerce.  Lord  Brassey  commended 
the  defences  at  present  existing  and  in  course  of  erection, 
at  Bombay,  and  the  efficiency  of  the  dockyard,  but 
advised  the  employment  of  additional  monitors,  and  the 
organization  of  crews  to  form  a  harbor  defence  flotilla,  as 
Bombay,  he  considered,  should  be  the  chief  naval  station 
in  the  East.  His  Lordship  strongly  urged  the  formation  of 
local  batteries  of  Artillery,  and  the  raising  of  regiments 
of  militia  at  Colombo  and  Singapore. 

The  Moulmein-Yunnan  Railway. — Lieutenant  G.  J. 
Younghusband,  of  the  Corps  of  Guides,  having  been 
over  a  good  portion  of  the  proposed  line  of  a  railway 
from  Moulmein  vid  Rahang  across  the  Northern  districts 
of  Siam  and  thence,  through  the  Eastern  Shan  States  to 
Yunnan  and  Western  China,  warns  investors  that  if  they 
think  they  are  likely  to  get  any  interest  on  their  capital  (in 
other  words,  that  this  line  will  pay  them)  they  are  likely 
to  be  greatly  mistaken  ;  to  humanitarians  he  would  say  : 
•'  By  all  means  open  up,  and  civilise  these  nations  by  the 
aid  of  your  railway."  But  to  speculators  his  advice  would 
be:  "Keep  your  money  in  your  pockets,  or  else,  if  you 
must  invest  it  in  railways,  invest  it  in  the  extension  of  the 
railway  system  of  India  and  Burma." 

The  Hyderabad-Pachpadra  Railway. — Public  opi- 
nion in  Sindh  is  still  intent  on  the  construction  of 
this  line  being  forthwith  commenced.  Dr.  Pollen,  C.8., 
has  examined  the  whole  line  of  country  between 
Oomercote  and  the  confines  of  the  Jodhpore  State, 
through  which  the  projected  railway  has  to  pass, 
and  has  publicly  avowed  that  the  surmises  of  the 
Government  of  India  as  to  the  impracticability  of  its 
construction  are  quite  incorrect.  This  difficulty  hav- 
ing been  disposed  of,  it  is  now  maintained  by  the  same 
advocate  as  a  further  argument  against  the  fears  en- 
tertained by  the  P.  W.  D.  of  the  line  not  proving 
remunerative,  that  the  land  revenue  would  be  materially 
increased  by  the  assessment  being  raised  owing  to  ad- 
ditional facilities  for  transport. 

Sanitation  in  the  Bombay  Presidency. — The  out- 
lay   on  military  sanitary  works  during  the  year  1886-87 
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amounted  to  Rs.  2,48,4.33.  A  large  part  of  this  sum 
was  spent  iu  l-Sombay,  where  bungalows  for  officers  in 
the  Marine  Lines  were  constructed.  Something  was 
also  done  to  make  the  Ghorpuri  barracks  at  Poona  more 
healthy.  The  amount  e.Kpended  by  district  Municipali- 
ties on  conservancy  during  the  year  amounted  to 
Rs.  3,38,763.  The  water-supply  of  Municipal  towns  is 
derived  from  rivers,  tanks  and  wells.  In  Sindh,  canal- 
water  is  frequently  used  for  drinkin<j  purposes.  The 
water-supply  of  Broach  and  Surat  was  insufficient.  That 
of  Ahmednagar  was  likely  to  fall  short  in  times  of 
drought.  Poona  and  Kurrachee  had  a  very  good  water- 
supply.     That  of  llatnagiri  and  Satara  was  fair. 

Manufactures  in  Western  India  during  1886-87. — 
The  Bombay  Administration  Report  for  last  year  says  that 
no  new  factories  were  opened  during  the  year.  The 
total  number  of  factories  to  which  Act  XV.  of  1881  ap- 
plied was  110.  The  Goolam  Baba  Mill  at  Surat,  which 
was  burnt  down  in  1885,  was  reopened  with  new 
machinery.  The  number  of  cotton  mills  in  the  city  of 
Bombay  was  50,  and  in  the  Mofussil  20.  The  year  1886 
was  a  good  one  for  local  cotton  manufiicturers.  China  and 
Japan  proved  better  customers  than  in  previous  years, 
and  there  was  a  brisk  local  demand  for  home-made  goods. 
Steamer  freights  to  China  were  cheaper  owing  to  compe- 
tition among  the  steamship  companies,  and  Port  Trust 
charges  were  reduced.  An  agency  was  established  at 
Aden  to  develop  the  Somali  Coast  and  Red  Sea  Ports 
trade. 

The  Khattan  Oil-Fields. — Four  wells  have  been 
■sunk,  two  of  which  are  500  feet  deep,  and  from  all  four 
a  fairly  plentiful  supply  of  thick  black  oil  is  being 
pumped.  This  oil  is  of  the  consistency  of  treacle,  and 
although  unfit  for  illuminating  purposes,  it  is  never- 
theless very  valuable,  as  it  has  been  tried  with  perfect 
success  for  firing  locomotive  boilers  as  a  substitute  for 
coal  and  wood.  It  was  only  hoped  that  a  sufficient 
supply  of  oil  would  be  obtained  to  work  the  Sibi-Quetta 
■section  of  the  North- Western  Railway ;  but  the  results 
of  the  borings  now  shew  that  the  whole  of  the  North- 
Western  Railway  can  be  supplied.  The  great  question 
now  is  how  the  oil  can  be  best  transferred  to  the  rail- 
way. The  nearest  railway  station  to  Khattan  is  Baber 
Kach,  some  30  miles  north  of  Sibi  on  the  Sind-Pishin 
Railway. 

Mysore  Extensions,  S.  M.  R. — A  Correspondent,  writ- 
ing to  us  under  date  the  23rd  January,  says  : — I  have  very 
little  in  the  way  of  news  to  communicate.  Work  is  pro- 
gressing very  slowly,  labor  is  scarce,  and  the  rates  do  not 
admit  of  importing  the  necessary  men.  Mysore  is  very 
backward  in  the  way  of  skilled  labor ;  we  get  men  who  can 
hardly  use  a  pickaxe,  and  as  for  jumpers  they  hardly  know 
what  they  are.  The"Wudders"are  the  only  earthwork  class 
of  laborers  and  they  are  a  drunken,  idle  set  of  loafers,  work- 
ing about  three  days  in  a  week.  In  some  of  the  sub- 
divisions masonry  has  been  started,  but  "  no  orders"  is  the 
rule  all  through.  We  are  hampered  in  rates  and  delayed 
in  obtaining  sanction  for  everything  but  earthwork  ;  only 
that  and  a  part  of  the  masonry  has  so  far  been  sanctioned, 
and  yet  the  Government  require  the  line  in  eighteen 
months  from  date  of  starting,  eight  of  which  have  already 
gone  by. 

Survey  of  Steamships.— With  the  previous  sanction 
of  the  Governor-General  in  Council,  the  Lieutenant- 
Governor  of  Bengal  has  been  pleased  to  issue  new  rules 
for  the  survey  of  steamships.  From  these  we  glean  that  the 


Surveyors  will  be  guided  by  the  rules  issued  by  the  Board 
of  Trade  in  so  far  as  such  rules  are  applicable  to  surveys 
made  in  India.  In  cases  where  two  surveyors  are  employ- 
ed, the  Engineer-Surveyor  will  survey  the  engines,  boilers 
and  all  the  machinery  required  to  be  surveyed  under  the 
Act.  The  Shipwright-Surveyor  will  inspect  the  hull, 
equipments  and  passenger  accommodation,  measure  and 
determine  the  number  of  passengers  the  vessel  is  fit  to 
carry,  and  see  that  the  certificates  of  the  master,  mates, 
and  engineers  or  engine-driver  are  such  as  is  required  by 
the  Act ;  also  that  the  lights  and  fog  signals  are  in  ac- 
cordance with  the  regulations  for  the  prevention  of  colli- 
sions at  sea. 

Bengal  Central  Railway. — The  report  of  the  Direc- 
tors, adopted  at  the  meeting  of  shareholders  states 
that  the  total  charge  to  capital  for  the  125"19  miles  of 
line  to  30th  June  is  £759,823,  or  £6,069  per  mile.  The 
gross  receipts  were  £22,720,  a  decrease  of  £733.  The  ex- 
penses were  £25,112 — an  increase  of  £1,196.  The  loss 
on  working  during  the  half-year  was  £2,391,  compared 
with  £462  for  the  corresponding  half  of  the  previous  year. 
The  working  expenses  have  been  increased  by  the  larger 
payments  to  the  E.  B.  S.  Railway  for  working  the  line 
under  the  revised  agreement ;  and  the  maintenance 
charge  is  still  abnormally  high,  owing  to  charges  for  the 
repairs  of  the  flood  damages  which  will  shortly  be  com- 
pleted. If  the  abnormal  expenditure  on  flood  works  be 
excluded  from  the  expenses,  the  half-year's  working 
would  shew  a  profit.  Since  the  close  of  the  half-year  the 
traffic  has  continued  to  improve,  and  up  to  the  12th 
November  there  was  an  increase  of  Rs.  53,338. 

Bombay  University. — For  the  First  Examination  in 
Civil  Engineering  there  were  44  candidates  from  Poona 
College  of  Science,  of  whom  17  passed  the  examination, 
I  was  placed  in  the  first-class  and  2  were  placed  in  the 
second-class.  13  were  Hindus,  1  an  Indo-European,  1  a 
Parsi,  and  2  Portuguese.  In  1886  there  were  47  candi- 
dates, of  whom  31  passed.  In  1885  there  were  23  candi- 
dates, of  whom  14  passed  the  examination.  For  the 
Examination  for  the  Degree  of  L.C.E.  there  were  15 
candidates  from  Poona  College  of  Science,  10  of  whom 
passed  the  examination.  2  were  placed  in  the  first-class 
and  4  in  the  second-class.  9  were  Hindus  and  1  a 
European.  In  selected  subjects  5  passed  in  Analytical 
Geometry  and  Differential  and  Integral  Calculus,  3  in 
Mining  and  Metallurgy,  1  in  Mechanical  Engineering, 
and  1  in  Botany  and  Meteorology.  In  1886  there  were 
20  candidates,  all  of  whom  passed  the  examination.  In 
1885  there  were  20  candidates,  of  whom  13  passed  the 
examination. 

Our  Rangoon  Items. — The  capital  and  revenue  ac- 
counts of  the  Burma  State  Railway  for  the  half-year 
ending  30th  June  1887,  shew  a  decrease  of  nearly  Rs.  4,000 
in  working  expenses,  though  the  train  mileage  has 
increased  during  that  half-year.  In  the  Insein  Work- 
shop of  the  Burma  State  Railway,  there  are  30  Karen 
apprentices  undergoing  a  mechanical  training,  and  as 
some  of  them  have  volunteered  to  learn  the  work  of 
drivers,  Mr.  Dudgson,  the  Locomotive  Superintendent,  has 
recommended  that  during  the  last  two  years  of  their  ap- 
prenticeship they  be  trained  as  firemen  and  shunters.  This 
will  eventually  obviate  the  necessity  of  importing  native 
drivers  from  India.  Great  disappointment  is  felt  among 
the  officers  and  subordinates  of  the  P.  W.  D.  who  were 
employed  and  rendered  good  services  during  the  campaign 
in   Upper  Burma  at   being    left  out  in  the  cold   ra   the 
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Burma  Honors  List,  while  officers  and  subordinates  of 
the  Military  Department  got  brevet  rank,  extra  warrant 
rank,  &c.  Why  have  the  P.  W.  D.  men  been  overlooked  ? 

The  Questiox  of  Traininq  Le.vve  to  Young  Engi- 
NBERS. — A  Resolution  of  the  P.  W.  Department  states  that 
the  experiment  of  sending  young  Engineers,  domiciled 
Europeans  or  natives,  to  England  at  the  public  expense  for 
professional  training,  has  not  resulted  well ;  the  three 
local  Governments  consulted  were  of  opinion  that  the 
value  of  the  training  was  not  commensurate  with  the 
expense  incurred.  The  experiment  has  extended  over 
five  years.  Notwithstanding  this,  the  Government  of 
India  thinks  that  training  in  England  is  an  undoubted 
advantage  to  those  officers  who  have  a  real  desire  to  pro- 
fit by  it,  but  that  the  expeoco  of  it  ought  to  be  largely 
contributed  by  the  officers  themselves.  Acconlingly, 
Government  will  pay  officers  absent  from  duty  in  India 
two-thirds  of  their  salary,  together  with  an  allowance  of 
one  thousand  rupees  to  assist  in  defrajdng  the  cost  of  pas- 
sage. It  is  also  proposed  to  send  not  more  than  two 
officers  annually  on  these  modified  terms.  The  age  for 
officers  this  year  is  limited  to  30  years,  next  year  28,  and 
thereafter  25. 

Leave  Rcle-s  to  Warrant  Officers.— The  follow- 
ing are  some  anomalies  which  require  rectification  : — A 
Sub-C!onductor  of  the  Public  Works  Department,  holding 
the  rank  of  Sub-Engineer,  taking  furlough  out  of  India 
under  the  rules  of  1868  draws  half  Staff  and  full  Military 
pay.  An  officer  of  the  same  rank,  taking  furlough  under 
the  niles  of  1875  draws  f  GO  per  annum,  all  told.  The 
pay  of  a  Sub-Conductor  in  the  Public  Works  Depart- 
ment, 1st  grade  Sub-Engineer  is  Rs.  400  ;  according  to 
the  nilcs  of  1875  he  would  draw  half  that  amount,  viz., 
Rs.  200,  while  the  one  under  1875  would  draw  about 
Rs.  60  per  mensem.  Which  of  the  two  is  the  most  liberal. 
A  man  has  to  be  20  years  in  the  service  before  he  can 
get  the  warrant  rank.  Nevertheless  a  Sergeant  is  better 
oflf  under  the  articles.  A  Sergeant  holding  the  rank  of 
Sub- Engineer  1st  grade  going  home  on  furlough  draws 
full  Sergeant's  pay,  which  is  more  than  the  net  pay  of  a 
Warrant  Officer  and  his  staff  (civil  pay) ;  half  a  Sergeant's 
pay  is  about  Rs.  CO  clear ;  his  civil  pay  Rs.  340,  half  340 
=  170,  plus  (iO  =  2HO. 

A  C0MPI.ICATION.— The  Directors  of  the  East  Indian 
Railway  Company  having  referred  to  the  legal  acivisers 
of  the  Company  a  matter  in  which  they  were  in  differ- 
ence with  the  Government,  with  reference  to  the  charge 
for  income-tax  made  upon  the  Company  in  India.  The 
opinion  obtained  was  that  the  Company  was  not  a 
Company  within  the  definition  contained  in  the  Income 
Tax  Act,  and  that  the  Government  were  not  entitled  to 
call  upon  them  to  make  any  return  of  their  profits  ; 
also,  that  if  the  surplus  profits  were  liable  to  taxation  at 
all,  the  Government  were  not  entitled  to  assess  the  whole 
of  the  Company's  share  of  the  surplus  profits  to  the  tax, 
and  deduct  the  same  en  bloc  from  the  moneys  payable  by 
the  .Secretary  of  State  to  the  Cf>mpany,  but  that,  in  that 
case,  the  deferred  annuity  holders  would  be  liable  indivi- 
dually. But  the  Secretiiry  of  State  in  Council  still  hold- 
ing that  the  Company  is  liable  to  Indian  income-tax, 
the  Comp.iny  exercLsod  the  right  to  call  for  arbitration 
in  the  matter,  as  provided  in  the  contract.  Thus  the 
matter  stands  at  present. 

The  Oli)  Quf,stio.V.— A  Calcutta  pnper  is  of  opinion 
that  the  Government  of  India  have  acted  wisely  in  en- 
deavoring to   eliminate  the  Royal   Engineers  from  roads 


and  buildings,  irrigation  and  accounts,  and  consider  that 
if  there  should  bo  any  surplus  Roval  Engineers  available 
after  supplying  all  military  requirements,  the  most 
suitable  sphere  for  their  employment  would  be  on  the 
construction  and  management  of  railways,  as  the  ex- 
perience gained  on  such  work  would  be  valuable  in 
time  of  war.  When,  however,  it  uses  the  term  "  manage- 
ment," it  does  not  do  so  in  its  widest  sense,  and' 
considei-s  that  young  Royal  Engineers  should  be  trained 
in  the  Traffic  and  Locomotive  Departments  (especially  in 
the  details  of  traffic  management),  so  as  to  enable  them 
to  work  a  line  in  art  enemy's  country.  Up  to  date,  how- 
ever, of  all  the  Royal  Engineers  who  have  entered  the 
Public  Works  Department,  not  a  single  one  has  entered 
either  the  one  or  the  other  ;  though  m.Tuy  have  sought 
and  succeeded  in  obtaining  the  coveted  and  comfortable 
appointment  of  "  General  manager." 

Architectural  Competitions  in  N.  S.  W.,  Austra- 
lia.— The  Premier  has  invited  competitive  designs  for  the 
State-house  and  Mausoleum  which  it  is  proposed  to  erect 
in  the  Centennial  Park.  Sir  Henry  Parkes  made  two 
mistakes.  He  indicated  a  style  of  building  which  could 
scarcely  be  built  for  five  times  the  amount  authorised  by 
Parliament,  and  he  offered  as  a  prize  to  the  successful 
competitor  a  sum  that  would  scarcely  pay  for  the  pre- 
paration of  the  plans.  The  building  must  necessarily  be 
erected  on  a  large  soale.  It  is  to  contain,  as  defined  in 
the  Act  which  authorises  its  construction,  a  great  hall  or 
amphitheatre,  a  museum,  a  gallery  for  the  reception  of 
statues  and  pictures,  and  a  public  mausoleum.  It  is  in- 
timated to  competitors  that  the  building  must  be  monu- 
mental in  style,  and  the  architecture,  "  Classic  and  Corin- 
thian. "  The  materials  to  be  used  are,  "externally, 
granite,  copper,  bronze,  &c.,  and  internally,  marble  with 
mosaic  and  stiiined-glass  decorations."  No  wood  or  iron 
is  to  be  used  in  the  construction  of  the  building. 
The  successful  competitor  would  not  be  allowed  to 
carry  out  the  work,  which  would  be  done  in  the  colonial 
architect's  office,  and  his  design  and  plans  would  Lecome 
the  property  of  the  Government. 

Protection  Works  on  the  E.  B.  S.  R. — Ever  since 
the  construction  of  the  above  line,  the  portion  between 
Aranghata  and  Kissengunge  stations  at  51  and  65  miles, 
respectively,  has  been  liable  to  more  or  less  heavy  floods 
during  the  rains.  The  sevei-al  disastrous  floods  which 
occurred  during  the  time  of  the  E.  B.  R.  Company  first 
opened  their  eyes  to  the  necessity  of  providhig  suitable 
openings  in  the  line  for  the  safe  passage  of  the  floods,  and 
accordingly  two  bridges,  each  of  10  spans  of  35  feet, 
were  put  in  by  them  between  61  and  62  miles.  The 
experience  of  the' last  floods,  however,  which  occurred 
in  September  1885,  shewed  that  additional  flood  open- 
ings were  needed  for  the  safety  of  the  line,  inasmuch 
as  a  great  gap  measuring  about  640  feet  long  by 
200  fcefc  broad  and  30  feet  deep  was  caused  at  59 
miles,  besides  several  smaller  breaches  in  the  embank- 
ment and  failures  of  minor  bridges  and  culverts.  The 
water  on  this  occasion  rose  as  high  as  rail  level  at 
several  places,  and  the  difference  of  head  between  the 
west  and  east  sides  of  the  embankment  was  as  much  as  5 
feet.  Three  additional  bridges  have  therefore  been 
decided  upon,  two  of  10  spans  of  40  feet  at  57  and  59 
miles,  and  one  of  5  spans  of  40  feet  at  54  miles.  These 
flood  bridges  were  taken  in  hand  about  two  months  ago , 
arid  are  now  in  full  swing.  Messrs.  K.  L.  Mookerjee 
and  Co.,  of  the  Jubilee  Bridge,  are  the  Contractors,  and 
Mr.  T.  B.  Byers,  Sub-Engineer,  in  charge  of  works. 
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The  Irrigation  Committee  on  the  Sons  Caiiala  lias  completed 
its  enquiries,  and  is  now  preparing  its  report. 

Lieutenants  E.  L.  Dunsterville  and  E.  P.  Johnstone,  r.e., 
have  been  brought  on  the  Indian  Establishment. 

The  recent  heavy  fall  of  snow  in  Quetta  has  had  the  effect  of 
breaching  the  Bolan  Railway  between  Abiguraand  Mach. 

TiiEBashahr  Forests,  situated  in  the  valleys  of  the  Pabar,  Rupin 
and  Giri  river.'',  have  been  retransferred  to  the  control  of  the  Punjab. 

Mr.  J.  W.  Alexander,  at  present  attached  to  the  Office  of 
Superintending  Engineer  of  this  circle,  is  now  on  special  duty  for 
a  month  at  Lucknow. 

Another  half-company  of  Sappers  and  Miners  is  to  be  des- 
patched from  Eoorkee  to  Kaloodanda  for  employment  on  the  new 
works  at  that  station. 

Colonel  Eilgate,  Accountant-General  in  the  Public  Works, 
takes  furlough  at  the  commencement  of  the  rains,  and  after- 
wards retires  from  the  service. 

During  the  year  18S6-87  the  jute  crop  in  Bengal  was  larger 
than  in  the  year  preceding,  but  despite  this  fact  the  average  price 
permaund  shewed  a  rise  of  a  little  over  11^  per  cent. 

Instructions  have  been  issued  for  the  rolling-stock  of  the  Cud- 
dapah-Nellore  State  Railway,  now  in  course  of  construction  at 
Nellore,  being  at    once   handed  over  to  the  South  Indian  Railway. 

The  appointment  of  the  Chief  Director  of  the  Indo-European 
Telegraph,  held  by  the  lafe  Sir  John  Bateman  Champain,  will  come 
under  the  reduction,  and  be  incorporated  with  the  Indian  Tele- 
graph Department. 

Estimates,  amounting  to  Rs,  13,800,  for  constructing  an  iron 
lattice  girder  bridge  and  two  buckle  plate  bridges  over  the  Teki 
drain  near  Gangavaram,  in  the  Godavari  district,  have  beau  sanc- 
tioned by  Government. 

Colonel  A.  LeMessurirr,  c.le.,  r.e.,  Chief  Engineer,  3rd  class, 
sub.  pro  tern.,  Consulting  Engineer  to  the  Government  of  Mysore, 
is,  on  return  from  furlough  vid  Merve,  placed  on  special  duty,  with 
effect  from  the  19th  ultimo. 

Colonel  Luard,  r.e.,  Consnlting  Engineer  for  Railways,  who 
is  now  on  furlough,  has  obtained  an  extension  of  ten  months. 
Colonel  LeMessurier,  who  has  lately  returned  from  Central 
Asia,  will  probably  officiate. 

The  very  severe  snowstorm,  lasting  30  hour.s,  began  at  Quetta  on 
the  evening  of  the  23rd.  The  entire  country  from  Harnai  to  the 
Khwaja-Amran  Range  was  covered.  This  is  the  heaviest  fall  with- 
in the  memory  of  the  oldest  inhabitants. 

A  return  of  accidents  on  Indian  Railways  during  the  second 
quarter  of  1887  shows  that,  as  compared  with  the  corresponding 
quarter  of  the  previous  year,  the  number  of  accidents  to  trains, 
rolling-stock,  permanent-way,  &c.,  increased  by  97,  or  10'74  per  cent. 

A  telegram  from  Darjeeling  reports  that  it  is  snowing  there 
hard.  Heavy  snow  has  also  fallen  recently  at  Simla.  According 
to  a  telegram  some  five  feet  have  fallen  in  the  last  four  days 
and  the  fall  still  continues.  The  fall  extends  from  Murree  to 
Mussoorie. 

The  report  of  the  Deputy  Sanitary  Commissioner  on  the  Muni- 
cipal towns  of  the  Vizagaj)atara  district,  shews  that  the  insanitary 
state  of  the  district  is  as  bad  as  it  ever  was.  Government  has  direct- 
ed that  a  complete  scheme  of  drainage  be  prepared  for  the  town 
of  Vizagapatam. 

In  view  to  the  speedy  completion  of  the  reconstruction  of  the 
Pennar,  Papugni  and  Chittravuthy  bridges  on  the  North- West. 
line  of  the  Madras  Railway,  three  professional  Bridge  Inspectors 
have  been  entertained  at  Rs.  250  per  mensem  with  the  authority 
of  Government. 

General  ^neas  Perkins,  r.e..  Secretary  to  Government  in 
the  P.  W.  D.,  Punjab,  and  Mr.  E.  E.  Oliver,  Under-Secretary, 
arrived  at  Dehra  Ghazi  Khan  on  the  23rd  December  and  are  now 
marching  along  the  new  road  under  construction,  from  there 
across  the  Suliman,  towards  Pishin.  Colonel  Harvey,  r.e.,  has  also 
joined  them. 

It  is  rumored  at  Lucknow  that  the  building  known  as  the 
Khorshaid  Murzil  has  been  selected  for  the  coming  High  Court. 
It  is  one  of  the  nuzzool  (escheated)  houses.  It  was  the  mess- 
house  of  the  32nd  (Queen's)  during  the  Mutiny.  Just  in  front  is 
the  spot  where  the  meeting  between  Lord  Clyde  and  General 
Harelock  took  place. 

A  fatal  railway  accident  occurred  on  the  Northern  Bengal 
State  Railway  on  the  26th  ultimo,  twelve  miles  from  Sara.  A 
goods  train  left  the  track  while  crossing  abridge,  and  was  partially 
wrecked.  A  permanent-way  man  was  killed,  and  another  danger- 
ously wouniled  ;  the  others  made  rather  lucky  escapes.  An  in- 
quiry into  the  casualty  is  to  be  instituted. 

On  arrival  in  India,  Lieutenant  G.  M.  Heath,  r.e.,  is,  with  the 
concurrence  of  Government,  posted  to  the  Bengal  Sappers  and 
Miners.  Lieutenant  0.  H.  Cowie,  r.e.,  is  transferred  from  the 
Mooltan  Defence  Division,  to  the  Rawal  Pindee  Division,  Military 
Works.     Lieutenant  Joly,   R.E.,  has   been    transferred   from    th^ 


Uraballa  Division,  Military  Works,  to  the  Karachi  Defence   Divi- 
sion. 

Large  numbers  of  laborers — some  five  or  six  thousand — mostly 
Hazaras  and  Ghilzais,  have  collected  near  the  Khojak  Pass  to 
work  on  the  military  road  and  the  Khwaja-Amran  Railway  ex- 
tension. A  Pioneer  regiment  may  be  employed  on  the  work  in 
the  spring.  The  Political  Agent  in  Pishin  started  on  the  24th 
instant  to  go  to  the  Khojak,  but  he  was  stopped  by  a  heavy  snow- 
storm and  severe  weather. 

A  correspondent  says: — "  We  learn  from  a  confidential  source 
that  the  Honorable  Raja  Peary  Mohun  Mukerji,  c.s  I.,  of  Utter- 
pa  rah,  has  applied  to  the  Government  of  India  for  granting  him  a 
concession  to  construct  steam  tramway,  on  t!ie  Old  Benares  Road, 
from  Howrah  vid  Jonai  to  Sheakhala.  The  application  has  been 
made  on  the  ground,  that  the  Honorable  Raja  has  been  all  along  one 
of  the  chief  promoters  of  the  proposed  line  in  question." 

In  consequence  of  Colonel  J.  M.  McNeill,  r.e.  Chief  En- 
gineer and  Joint  Secretary  to  the  Government  of  Bengal,  hav- 
ing taken  a  year's  special  leave,  Lieutenant-Colonel  C.  W.  J, 
Harrison,  r.e.,  will  continue  to  act  for  him  in  both  appoint- 
ments. As  Colonel  Harrison  is  not  yet  a  permanent  Superin- 
tending Engineer,  1st  class,  he  is  to  be  congratulated  on  hia 
good  fortune  in  continuing  to  hold  a  temporary  Chief  Engineer- 
ship  for  so  long  a  time. 

The  annual  report  of  the  Telegraph  Department  for  1886-87 
shews  that  the  gross  revenue  was  nearly  si.'cty  lakhs  of  rupees, 
thus  exceeding  the  average  of  the  previous  three  years  by  some 
thirteen  lakhs.  The  net  levenue  was  18j  lakhs,  exceeding  the 
corresponding  average  by  8J  lakhs.  This  is  the  largest  revenue 
ever  collected.  The  working  expenditure  aggregated  over  41  lakhs 
or  nearly  5  lakhs  in  excess  of  the  average.  This  increase,  as  would 
be  imagined,  is  almost  entirely  due  to  the  new  lines  in  Upper 
Burma. 

The  Rilli  River,  where  the  32nd  Pioneers  are  about  to  build  a 
bridge,  is  only  some  twenty  miles  by  road  from  Linglu,  where  the 
Tibetans  have  establisheil  their  fortified  post.  Hence  the  necessity 
of  employing  troops  on  the  work.  The  Tibetan  post  is  said  to 
consist  of  a  long  wall  sixteen  feet  high  and  eight  feet  thick  with 
bastions  at  each  end,  and  quarters  for  the  men  holding  it.  It 
completely  blocks  the  road,  and  is  very  strong.  It  runs  from 
the  summit  of  the  hill  to  a  precipice  which  borders  the  road, 
and  can  only  be  turned  therefore  at. one  extremity. 

We  have  already  stated  that  Government  had  decided  to  widea 
and  effect  other  improvements  to  the  Elephant  G.ite  Bridge, 
Madras.  An  estimate  of  Rs.  20,200  has  been  sanctioned  and  a 
commencement  of  the  work  has  already  been  made  by  the 
erection  of  dams  across  the  river.  The  work  is  being  executed 
by  the  Public  Works  Department.  It  is  to  be  hoped  that  it 
will  be  completed  as  early  as  practicable,  as  the  obstruction 
to  wheel  traffic,  at  the  present  time,  causes  immense  incon- 
venience to  the  public  in  general;  and  merchants  in  particular. 

We  are  glad  to  see  that  the  supporters  of  the  Dehra  Dun 
Railway  project  have  not  lost  heart,  and  intend  setting  about 
the  business  in  a  more  direct  manner  than  has  hitherto  been 
attempted.  If  the  Railway  will  pay  so  well  as  has  been  argued, 
it  is  obviously  waste  of  time  urging  a  reluctant  Public  Works 
Department  to  take  it  up.  On  the  other  hand,  if  Mr.  C,  W. 
Hope  should  tind  it  possible,  as  we  believe  it  is  his  intention 
to  attempt,  to  float  a  company  at  home,  the  laugh — should  the 
estimated  profits  come  in — will  be  on  the  side  of  the  enthusiasts, 
and  one  more  be  added  to  the  long  list  of  good  enterprises 
which  Sir  T.  C.  Hope  left  sevei-ely  alone. 

Some  correspondence  recently  passed  between  Government  and 
the  Engineering  Department  regarding  the  erection  of  a  line  of 
telephonic  communication  between  the  Cauvery  and  Vennar  regula- 
tors and  the  Superintending  Engineer's  office  at  Trichinopoly.  The 
Engineering  Department  considered  that  a  means  of  rapid  com- 
munication between  the  places  named  above,  w.as  very  desirable,  in 
order  that  the  Superintending  Engineer  may  be  able  to  give  orders 
regarding  the  quantity  of  water  to  be  admitted  into  the  Cauvery  and 
Venuar  rivers.  Government  has  now  sanctioned  the  setting  up  of 
aline  of  telephonic  communication  between  the  Cauvery  and  Ven- 
nar regulators  and  the  Superintending  Engineer's  office  at  Trichi- 
nopoly. 

As  already  mentioned,  it  is  proposed  by  Government  to  transfer 
from  the  charge  of  the  Roads  and  Buildings  Branch  of  the  Public 
Works  Department  to  the  Government  of  Bengal  several  of  the 
Imperial  roads  and  station  buildings  to  the  District  Boards  of 
bengal,  and  with  a  view  to  effect  larger  savings,  the  Government 
has  in  contemplation  to  abolish  from  the  commencement  of  the 
ensuing  financial  year  (next  April  1st)  two  or  three  executive  di- 
visions of  the  Bengal  Roads  and  Building  Works,  and  also  to  do 
away  with  one  circle  of  Superintendency  of  the  Public  Works 
Department.  One  of  these  divisions  will  be  the  temporary  Jes- 
sore  Division,  and  the  works  of  this  division  will  be  distributed  to 
the  Burdwan  Division  and  Dacca  Works.  The  Patna  or  Bhagul- 
pore  Division  will,  it  is  talked  of,  be  also  abolished.  On  the  com- 
pletion of  these  arrangements,  Mr.  T.  Haines  Wickes,  c.B., 
Superintending  Engineer,  at  present  holding  charge  of  the  South 
Western  Circle,  will,  in  all  probability,  be  transferred  to  his  sub- 
stantive appointment  of  the  Western  Circle  Superintendency. 
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jpcttcrs  to  the  Ctiitor. 


Tkt  editor  (U$iret  it  to  be  distinctly  undentood  that  he  doet  not  hold 
kimiifrupomibU  for  the  opiHioiu  e.vpre*ted  hy  corrttponde.nts.] 

"CHOICE  AND  CHANCE." 

Sir,— May  I  trouble  you  or  the  readers  of  Isdias  Esgweebiso 
4or  a  (olution  of  the  following  problem  :—  .   ,    ,  -at.   i 

"  A  coin  ia  toaaed  up  000  timea  daily  for  a  period  of  300  <uy8. 
I  wi«h  to  b*t  aRainot  the  .»"'  toss  of  each  day  being  a  "  head"  for 
«av  ;tr.  dayi  in  tMCeuion.  What  wlds  ahouhi  I  give  to  be  neither 
•  winner  nor  a  loaer  at  the  end  of  300  days  ? 

J«»aar,  21,  IMS. ■  ^^"*''' 

NATIVE  ENGINEERS. 

Sir,— I  congratulate  von  on  the  succea*  of  your  paper  and  the 
ability  with  which  you  are  conducting  it,  while  your  fairness  to 
all  concerneil,  except  perhaps  native  Engineers,  is  duly  ac- 
knnwleilged.  ,     j  ^i. 

There  i«  no  doubt  vou  will  be  willing  and  ready  to  plead  the 
cause  of  native  Enijlneera  also  if  their  grievances  are  properly  re- 
presented to  Tou.  We  have  many  grievances,  both  as  regards  leave 
and  furloagh'  rule*  and  alow  promotions.  We  8uccee<i  very  well 
when  we  have  competent,  ju<t  and  sympathetic  superior  officers 
over  u«,  and  get  our  promotions  all  right  But  when  otUerwiae, 
the  results  are  disastrous,  and  we  are  often  many  years  behind 
the  time.  The  truth  is  that  Engineering  is  a  practical  science 
and  opportunities  and  experience  alone  can  bring  about  an 
Rpproach  to  perfection,  no  matter  whether  the  person  practising 
the  profession  is  an  R  E.  or  a  C.  E.  from  Cooper's  Hill  College  or 
other  places  in  England,  or  is  an  alumni  from  the  Indian  colleges, 
without  much  influence  or  sympathy.  The  above  considerations 
may,  I  hope,  induce  you  to  handle  their  case  with  fairne.-ts  when 
an  "oppirtunitv  occurs.  We  are  unwilling  to  enter  into  any 
di«:us-ion  about  our  own  case,  lest  the  small  sympathy  now  and 
then  shewn  to  us  may  disappear,  and  the  pinch  upon  us  may 
be  more  severe. 

L.  C.  E. 

[While  honestly  thanking  our  correspondent  for  his  kindly  senti- 
ments, and  expressions  of  encouragement,  we  feel  bound  to  protest 
mgainst  the  charge  of  partiality  so  hastily  preferred  by  him,  as  we 
have  done  on  previous  occasions.  We  have  been  thoroughly  con- 
sistent in  advocating  the  cause  of  the  profession  at  large  without 
evincing  biaa  towards  any  particular  section,  as  "  L.  C.  E."  will  find 
If  he  take*  the  trouble  to  closely  study  our  paper.  Our  motto  is 
"  A  fair  field  and  no  favour,"  to  which  we  have  conformed  to  the  best 
of  our  ability.  Our  columns  are  always  open  for  the  ventilation  of 
just  grievances  whether  they  be  of  European  or  native  Engineers. 
What  we  are  desirous  of  instilling  into  the  mind  of  the  rising  genera- 
tion, irrespective  of  caste,  creed  or  color  is,  that  the  cultivation  of  self- 
help  ought  to  be  the  ground-work  of  all  their  present  endeavors  and 
future  aspirations,  and  that  total  dependency  on  a  ma-bap  Governtneut 
ot  be  too  strongly  condemned.  — Kd.,  /.  E.] 


A  GRIEVANCE  AND  ITS  REMEDY. 

Sir, — While  article  upon  article  is  being  written  to  ameliorate 
the  condition  of  the  superior  officers  of  the  P.  W.  D.,  is  it  not 
passing  strange  that  nobody  should  consider  it  worth  his  while 
(o  say  a  few  words  on  behalf  of  the  much  abused  and  down- 
trodden upper  subordinates  of  the  Department. 

Since  the  last  few  years  back,  they  appear  to  have  become  the 
disowned  children  of  the  parent  Government,  and  their  interest 
and  welfare  have  not  received  the  slightest  sympathy  either  at 
the  hands  of  their  own  departmental  superiors,  or  the  Goveru- 
inent  they  serve  under. 

If  the  Executive  Engineers  treated  their  subordinates  with 
the  same  familiarity  anil  kindness  that  are  shewn  in  other  de- 
partments of  Government  service  by  higher  grade  officers 
to  their  immediate  subordinates,  then  there  would  be  no  cause 
for  the  widespread  grievance  so  frequently  complained  of,  and 
which  has  naturallv  cast  such  a  deep  gloom  over  their  minds. 
Vou  have  kindly  said  a  few  words  in  your  issue  of  the  7tli  in- 
stant in  their  favor,  and  I  think  you  can  say  more.  The  mem- 
bers of  even  the  Loictr  Subordinate  Establishment  (the  Sub- 
Overseern)  of  the  P.  W.  D.  were  for  a  long  time  since  its  e«- 
tablinhment  treated  as  "Gazetted"  officers,  and  now  the  same 
privilege  is  denied,  most  cruelly  and  unjustly,  even  to  the  Upper 
Subordinate  grade  men,  members  of  which,  as  yon  justly  say,  are 
on  the  receipt  of  R*.  500  to  600  a  month.  That  men  of  the  status 
and  calibre  of  such  men  aa  the  above  should  be  denied  a  place 
in  the  Oatette,  and  the  po«session  of  a  gun,  without  a  pass, 
which,  of  all  men,  they  require  the  moat,  is,  to  say  the  least, 
oionstrous  injustice,  when  people  of  very  much  inferior  status 
enjoy  both  the  above  priviletres. 

It  is  hoped  that  our  new  Public  Works  Minister,  Sir  Charles 
Elliot,  who  has  a  reputation  for  vast  ability  and  great  impartiali- 
ty, will  kindly  condescend  to  take  up  the  case  of  the  hitherto  ill- 
treated  and  much  abused  upper  subordinates,  and  with  his  reputed 
generoaity  remedy  the  evils  they  so  loudly  complain  of  ;  these  are — 

No.  1.  Their  being  restored  to  the  status  of  "  Gazetted"  officers. 

No.  2.  The  promotion  of  higher  crade  and  deserving  Sub- 
Engineers  to  the  Engineer  grade,  aa  they  take  it  very  hard,  to 
be  aupcraeded  by  raw  Cooper's  Hill  meo  and  other  outsiders, 
who  are  mere  iuterloperi.  FAtu-Pi-Ar. 


DEODAR  VERSUS  STEEL  SLEEPERS. 

Sir, — As  my  principal  object  in  seuding  you  the  account  of  the 
Sukkur  Bridge  staging,  which  appeared  in  your  issue  of  5th 
November  1887,  was  to  make  known  the  superiority  of  pitch  pine  to 
deodar,  I  cannot  allow  the  article  by  your  respected  corre- 
spondent, Rai  Bahadur  Kunhaya  Lall,  in  your  number  of  the  14th 
January,  to  pass  without  comment. 

I  will  then  repeat  in  greater  detail,  th.it  the  timber  for  the 
Sukkur  Bridge  staging  waa  selected  pitch  pine  in  half  and  whole 
bulks  of  the  required  scantling,  40'  long  and  over,  sawn  square,  and 
perfectly  straight  ill  grain,  and  free  from  knots,  and  that  it  cost 
delivered  at  Sukkur  Re.  1-9  per  c.  f. 

The  transverse  strength  of  pitch  pine  is  equal  to  teak,  being 
to  deodar  as  9  to  7. 

The  pine  in  the  staging  has  warped  and  twisted  much  less  than 
the  deodar,  so  that  it  is  superior  on  this  point  also. 

Now  let  anyone  adverti.<ie  for  deodar  up  to  this  specification 
delivered  anywhere  on  the  Indus,  and  see  how  many  tenders  he 
will  get.     This  is  the  practical  view  of  the  case. 

Your  correspondent  la  probably  correct  when  he  says  in  his  second 
paragraph  that  deodar  is  the  best  Punjab  timber,  because  there  is 
simply  no  other,  but  the  statement  that  it  possesses  strength  and 
hardness  is  rather  indefinite,  since,  aa  a  matter  of  fact,  the  deodar 
of  commerce  is  weaker,  softer,  and  more  knotty  than  any  other 
building  timber. 

I  should  like  to  know  where,  and  at  what  price,  deodar  can  be 
got,  as  stated  in  the  9th  paragraph,  from  30'  to  70'  long  and  free 
from  large  knots,  for  it  was  the  difficulty  of  obtaining  even  30' 
timber  of  a  reasonably  good  quality  that  induced  me  to  try  pitch 
pine.  I  once  got  a  60'  log,  but  it  was  so  knotty  as  to  be  useless. 
Even  Merael  seconds  is  a  far   superior  timber  to  deo'Iar. 

But  the  point  of  the  article  is  the  use  of  deodar  for  sleepers. 
Here  I  think  your  correspondent  is  rather  out  of  his  depth,  foir 
he  speaks  of  steel  sleepers  as  brittle  and  unfit  for  railway  par- 
poses.  And  I  think  if  he  had  to  inspect  for,  say,  10,000  deodar 
sleepers,  up  to  the  quality  he  very  properly  insists  upon  as  neces- 
sary, he  would  begin  to  doubt  the  ease  with  which  such  excellent 
timber  could  be  procured.  It  will  also  be  pleasing  intelligence  to 
the  managers  of  railways,  that  such  sleepers  can  be  got 
from  Re.  1-12. 

One  point  must  be  remembered.  It  is  the  introduction  of 
steel  sleepers  th.\t  has  brought  down  the  price  of  deodar,  as 
every  boy  knows,  who  compares  the  rates  for  few  a  years  back,  and 
I  hope  that  a  knowledge  of  the  price  and  quality  of  pitch 
pine  will  further  break  up  the  "  timber  riug"  in  the  Punjab,  which 
desirable  effect  has  not  been  produced,  for  only  during  last  year  I 
could  not  buy  deodar  at  Re.  1-8  from  25'  to  30'  long,  without  taking  a 
lot  of  rubbish  at  the  same  rate.  This  timber,  belt  remembered,  being 
in  logs,  on  which  the  waste  would  have  been  50  per  cent.,  be- 
sides cost  of  sawing. 

It  is  certainly  desirable  to  develop  the  resources  of  the  country, 
but  enriching  a  few  timber  merchants  is  not  exactly  doing  this. 

The  letter  of  "  Blitz,"  in  your  issue  of  10th  December,  is  a  more  de- 
tailed attempt  to  prove  the 'superiority  of  deodar  sleepers,  but  is 
spoiled  by  the  fact,  that  he  takes  an  antiquated  type  of  metal  road, 
the  pot  sleeper,  instead  of  the  best  now  known,  the  stamped  ateel 
sleeper.  F.  E.  Robertson, 

Sukkur  ;  Janvary  19,  1888.  Ex.  Eng.,  Sukkur  Bridge. 


A  SOFT  IMPEACHMENT. 

Sir, — Amongst  the  remarks  contained  in  your  last  issue  upon 
the  subject  of  "  A  Polytechnic  Institute  for  Bengal,"  I  read  the 
following  : — "We  are  afraid  that  Mr.  Spring's  hopes  stand  but 
little  chance  of  realization.  The  means  likely  to  be  adopted  will 
be  more  general,  more  useful,  and  more  practicable."  I  con- 
clude that  you  refer  to  the  expression  of  ray  views  upon  the 
subject  of  Technical  Education  which  appeared  in  a  pamphlet 
which  I  published  about  a  year  ago.  From  your  remarks  above 
referred  to,  and  from  my  recollection  of  a  former  reference  made 
by  you  to  the  same  subject,  I  gather  that  you  have  not  done 
me  the  honor  of  reading  the  pamphlet  ;  should  you  now  be  at 
leisure  to  do  so,  you  will  find  that  so  far  from  propounding,  as  you 
appear  to  imply  that  it  does,  a  great  scheme  for  the  establishment 
in  India  of  a  system  of  Technical  Education,  such  as  would  in 
your  opinion  be  neither  very  useful  nor  very  practicable,  the 
pamphlet  has  done  the  very  reverse. 

The  facts  are  these.  In  the  early  part  of  last  year,  there  was 
a  great  crare  on  the  subject,  in  connection  with  the  Jubilee  cele- 
bration, and  with  the  idea  of  a  Technical  Institute  in  England. 
Much  was  spoken  and  more  written  upon  a  question  which 
appeared  to  me  to  be  but  little  understood,  more  especially  as  re- 
gards its  application  to  Imlian  conditions.  Funds  were  being  sub- 
scribed, and  speeches  made  all  over  the  country,  and  there  appear- 
ed to  me  to  be  every  likelihood  of  Government  and  public  bodies 
plunging  hastily  into  action  which  they  would  probably  after- 
wards regret. 

The  result  of  a  long  conversation  on  the  whole  subject  with  Mr. 
A.  P.  MacDonnell,  Secretary  to  the  Government  of  India  in  the 
Home  Department,  in  which  I  expressed  the  above  views,  was 
that,  at  his  request,  I  embodied  my  opinion  in  the  shape  of  a 
note,  which  subsequently  took  the  form  of  the  pamphlet  above 
referred  to.  I  happened  at  the  time  to  have  by  me  a  considerable 
mass  of  the  literature  of  the  subject,  some  of  which  was  not  ordi- 
narily easy  of  access,  and   I  hoped  that  by  the   publication  of  a 
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«hort  rf«Mine' of  aorae  of  this  information,  anil  by  indicating  wliat 
appeared  to  me  to  be  the  least  unsafe  lines  of  practical  action, 
the  risk  of  wasteful  and  unproductive  expenditure  miifht  per- 
haps be  lessened,  and  that  by  making  it  clear  that  there  was 
more  in  the  subject  than  appeared  on  the  surface  the  wave  of 
public  opinion  might  usefully  be  stayed. 

The  pamphlet  said  in  effect,  "  Don't  spend  money  hastily  :  don't 
blindly  imitate  other  countries  :  don't  imairine  that,  except  in 
■very  special  localities,  there  is  any  need  in  India  for  technical 
schools,  such  as  exist  in  considerable  numbers  elsewhere  for  the 
teaching  of  actual  handicrafts  :  but  if  you  will  spend  money,  spend 
it  cautiously  and  tentatively,  ill  the  way  which  I  shall  indicate, 
feeling  your  steps  as  you  go  :  don't  rush  off  and  spend  lakhs  upon 
a  great  central  institute,  but  endeavour  to  work  slowly  upwards 
"from  the  humblest  beginnings." 

I  have  good  reason  for  feeling  satisfied  that  my  advice  has  to 
a  great  extent  been  accepted  ;  practical  action  has  in  some 
instances  been  taken  as  regards  the  encouragement  of  humbler 
schools,  and,  what  is  in  ray  opinion  of  far  greater  importance,  hasty 
action  has  been  stayed. '  I  have  reasou  to  hope  that  when  the 
ideas  of  Government  and  of  public  bodies  are  sufficiently  matured 
to  permit  of  practical  operation  on  a  larger  scale  being  safely  be- 
gun, the  cautious  lines  which  have  been  indicated  by  me  will  to  a 
great  extent  be  adopted. 

I  may  be  permitted  to  quote  the  following  remarks  by  the 
Director  of  Public  Instruction,  Bengal,  relative  to  my  views  : 
"  Mr.  Spring  told  me  that  it  was  his  intention  to  embody  his  views 
in  a  paper,  and  I  readily  consented  to  postpone  taking  any  action  in 
my  department  till  he  had  completed  it.  The  result  is  now  seen 
in  his  essay  on  '  Technical  Education  for  India.'  and  I  have  no 
hesitation  in  s*yiiig  that  it  is  by  far  the  most  useful  and  practi- 
cal contribution  to  the  subject  that  has  yet  apneared.  It  indicates 
with  perfect  clearness  the  possibilities  and  difficulties  of  the 
question,  and  shews  in  what  various  ways,  and  with  what  con- 
«tant  reference  to  different  localities  and  industries,  action  must 
be  taken  it  it  is  to  be  successful. 

"  In  my  opinion,  Mr.  Spring's  paper  furnishes  for  the  first  time 
«  sound  and  permanent  basis  for  practical  action.  The  depart- 
ments in  India  can  now  take  up  the  question  with  the  feeling  of 
having  ground  under  their  feet." 

I  close  this  already  too  lengthy  letter  with  the  following  remarks 
regarding  Seebpore  College.  Your  manner  of  referring  to  the  Com- 
tniltee  for  the  reorganization  of  the  College,  tends  to  give  the  im- 
pression that  I  am  not  a  member  of  if.  I  may  mention  that,  as  a 
member  of  the  Committee,  »ince  the  commencement  of  its  sittings, 
I  have  taken  a  leading  part  in  its  deliberations,  and  up  to  the 
present  have  had  the  gratification  of  seeing  most  of  ray  sugges- 
tions concurred  in  by  my  fellow  members.  We  are  working  in 
perfect  harmony  and  accord,  and  our  final  recommendation  to 
Crovernraent,  will,  I  hope,  result  in  the  reorganization  of  the  Col- 
lege upon  the  lines  advocated  by  me  since  the  commencement. 

The  tendency  of  such  remarks  on  your  part,  as  I  have  quoted 
at  the  commencement  of  this  letter,  is  undoubtedly  to  disturb  the 
unanimity  and  harmony  with  which,  up  to  the  present,  the  Com- 
mtttee  have  been  working,  and  such  being  the  case,  it  is,  in  my 
opinion,  and  I  am  sure  in  that  of  al  I  who  have  the  interests  of 
the  College  at  heart,  much  to  be  regretted  that  you  should  have 
seen  fit  to  give  expression  to  them. 

Frakcis  J.  E.  Spri.vg. 

[It  seems  to  afford  Mr.  Spring  great  pleasure  to  hear  his  own  voice, 
•and  to  read  his  own  effusions  in  type,  or  he  would  not  have  recklessly 
Tushed  into  print.  This  Quixotic  tilting  at  wind-mills  evidently  gives 
"him  pleasant  occupation.  It  is  purely  a  gratuitous  assumption  on  his 
part  to  suppose  the  paragragh  on  the  Polytechnic  Institute  for  Bengal 
had  particular  reference  to  his  pamphlet  on  Technical  Education  for 
India.  His  arguments  are  therefore  irrelevant,  unless  he  means  to 
improve  the  occasion  by  earning  a  cheap  advertisement  for  his 
publication  by  trumpeting  forth  his  own  "  praise.  Mr.  Spring 
had  not  the  courtesy  to  send  us  a  copy  of  his  work,  and  we 
very  foolishly  went  to  the  expense  of  procuring  one,  when  we  dis- 
covered our  mistake.  That  we  have  not  been  singular  in  this 
view  is  amply  borne  out  by  the  fact  that  many  of  our  contemporaries — 
notably  the  Civil  and  Military  (?ase<<« —entertained  the  same  opinion. 
The  pamphlet  was  independently  noticed  by  a  contributor  on  page  306 
of  our  issue  of  May  21,  1887,  with  a  like  result.  Tlie  paragraph 
to  which  Mr.  Spring  takes  exception  nowhere  even  hinted  that  he  was 
hot  a  member  of  the  Committee  for  the  reorganization  of  the  Seebpore 
Engineering  College.  On  the  contrary,  we  anticipated  his  obstructive 
temperament  and  his  hostile  attitude  towards  all  genuine  improvement. 
We  are  no  believers  in  sudden  conversion,  but  if  the  influence  of  Mr. 
Spring's  colleagues  has  had  any  sobering  effect  on  him,  we  are  glad  on 
his  own  account. — Ed.,   /.  25.] 


Jiterars  ^crttc£0. 


A  Mandal  of  the  Geology  of  Ivdia.  Part  IV.  Mineralogy. 
Calcutta.  1887. 
The  book  before  us  is,  as  its  title  declares,  the  4th,  and  we 
presume  the  last  part  of  "  A  Manual  of  the  Geology  of  India  " 
issued  from  the  Office  of  the  Geological  Survey  of  India,  a  manual 
which  may  be  regarded  as  a  gnmraary  in  a  collated  form  of 
the  work  of  the  Survey  down  to  the  dates  of  the  publication  of    its 


several  parts.  The  present  volume  is,  from  its  subject-matter, 
necessarily  the  smallest  of  the  four  parts.  It  also  labors  under 
the  disadvantages  of  being  the  least  interesting,  owing  to  its  more 
purely  scientific  character,  and  at  present  the  least  practically  use- 
ful .as  regards  India,  since,  as  its  author  points  out,  there  is  no 
demand  in  India  for  minerals  as  such,  while  not  a  single  dealer 
in  mineral  specimens  exists  in  the  country  ;  a  fact  which,  in 
itself,  sufficiently  illustrates  the  lack  of  interest  in  the  branch  of 
natural  science  with  which  it  deals. 

Unfortunately  few  indeed  of  our  Indian  students  exhibit 
any  desire  or  habit  for  the  prosecution  of  such  natural  studies. 
That  this  should  be  so  after  the  many  years'  pursuit  of  the  higher 
education  that  has  been  imported  into  this  country  must  be  laid 
to  the  door  of  the  one-sided  educational  system  in  vogue, 
subordinating  as  it  does  all  application  and  observation  on  the 
student's  part  to  the  mere  grinding  at  text  books,  rather  than 
to  any  inherent  defects  in  the  students  themselves. 

Those  drawbacks  to  the  usefulness  of  the  work  detract 
nothing,  however,  from  the  excellent  way  in  which  it  has 
been  dealt  with,  and  its  appearance  will  make  a  welcome  addition 
to  the  libraries  of  all  interested  in  mineralogical  studies  or  research. 

The  work  of  the  author  having  been  largely  that  of  compila- 
tion, criticism  has  very  little  to  do.  The  book,  however,  abounds 
in  records  of  his  own  labors  as  mineralogist  to  the  department 
in  the  determination  and  examination  of  minerals  found  in  India 
and  forwarded  to  the  museum  for  that  and  other  purposes,  and 
the  analysis  and  descriptions  of  the  various  minerals  scattered 
through  its  pages  add  very  considerably  to  its  value  and  useful" 
ness;  and  this  is  still  further  enhanced  by  the  many  references — 
abundant  indeed  to  satisfy  the  most  captious  of  interested  critics — 
to  other  authorities  and  sources  of  information  on  many  of  the 
specimens,  from  which  more  detailed  information  may  be  obtained. 

Much  labor  has  been  spent  upon  the  crystallographic  branch 
of  the  subject,  and  though  the  number  of  crystal  drawings  are  not 
many,  considering  the  large  number  of  minerals  dealt  with,  yet 
they,  together  with  the  symbolic  details  of  the  faces,  given  in  the 
text  will  convey  a  very  good  idea  of  the  forms  of  the  crystals  to 
which  only  the  symbols  are  attached.  In  this  connection  we  may 
remark  that  we  are  glad  to  observe  a  marked  uniformity  in  the 
methods  adopted  in  crystal  representations,  a  feature,  from  various 
causes,  rarely  met  with  in  the  works  of  our  best  mineralogists, 
and  while  adopting  the  classification  of  Dana,  it  is  satisfactory  to 
see  that  the  notation  initiated  by  that  authority  has  not  been 
followed  in   this   case. 

In  the  matter  of  chemical  composition  of  minerals  we  would  have 

preferred  to   have   seen    these   given  in  pure  and  simple  chemical 

notation,  thus  following  the  plan  adopted  in  the  most  recent  works 

on  mineralogy.  Our  author  has,  however,  preferred  to  retain  a 
slight  relict  of  the  old  mineralogical  notation  in  the  use  of  the 
"  bar"  in  the  seaquioxides,  while  in  some  cases,  quotations  from 
other  authorities,  an  obsolete  system  of  chemical  notation  has  been 
given  uncorrected.  These,  however,  are  small  matters,  though  they 
may  lead  to  confusion  with  our  modern  students. 

Altogether  we  are  glad  to  see  the  work,  and  in  conjunction  with 
Part  III.  of  this  manual,  it  will  prove  of  scientific  and  practical 
value  to  all  interested  in  the  minerals  and  mineral  resources  of 
India,  while  to  the  few  Indian  students  who  devote  themselves 
to  this  branch  of  natural  science,  it  will  prove  invaluable  as 
an  extensively  descriptive  catalogue  of  the  minerals  exhibited 
in  the  Indian  Museum,  to  which  they  must  resort  if  they  wish 
to  acquire  even  an  elementary  sound  knowledge  of  the  subject. 


The  Times  or  Ikdia  Calendar  and  Directory— 1888.  Bombay. 

This  is  unquestionably  the  best  got  up  DiRECtoRV  issued  in  India. 
It  is  of  a  convenient  size,  neatly  printed,  and  well  bound,  while 
the  contents  form  a  repository  of  useful  matter — both  local  ^nd 
general.  The  five  pages  devoted  to  "  Railways  "  afford  particulars 
of  general  interest  relative  to  all  the  non-Government  lines  not 
always  obtainable  in  a  collective  form.  The  Bombuy  P.  W.  D.  List 
is  apparently  the  latest  out.  We  observe  that  the  appointment  of 
"Joint  Secretary"  is  omitted.  Mr.  Howard  still  acts  as  "Secretary 
to  Government,"  holding  the  Temporary  rank  of  Chief  Engineer  Ist 
Class  ;  while  Colonel  Goodfellow  is  Chief  Engineer  for  Irrigation 
with  the  Permanent  rank  of  Chief  Engineer  3rd  Class.  We  cannot 
deal  with  a  fraction  of  the  information  furnished  by  the  Volume, 
and  can  only  say  that  it  is  as  varied  as  it  is  complete. 
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KARACHI  HARBOUR  WORKS. 
Memoranih-m  of  Works  ix  Proo.ress  or  Proposed  at 

AN  EARLY  DATE  FOR  THE  IMPROVEMENT  OF  THE 

Harboiu  of  Karachi. 

Ship  Wharf a<je. 

(See  ncromiMHyiity  Flan.) 

Ax  inm  serew-pile  wharf  2,000  feet  in  length  extend- 
l  hwiml  fnim  a  point  500   feet  north  of  the  shore 

;.  ,  of  the  Mercwether  Pier,   along   the    eastside  ol 

the  "  New  Channel  "  leading  to  the  Native  Jetty. 

The  depth  of  water  at  low  water  springs  for  a  width 

of  60  feet  in  front  of  the   wharf  is   to  be   26   feet,  and 

.  a  distance  of  500   feet  the  depth   is  to  be   20 

:  -  to  admit  of  swinging  the  vessels  at  or  near  high 

wiiivr. 

This  wharf  is  designed  to  accommodate  five  steamers  of 
the  largest  chiss,  and  will  be  provided  with  twenty  35- 
cwt.  hydraulic  cranes  and  one  12-ton  hydraulic  crane,  of 
which  eight  of  the  smaller  cranes  mil  be  worked  from  the 
Merewether  Pier  engine,  and  the  rest  from  a  separate 
and  more  powerfiil  engine  to  be  placed  about  midway  in 
the  length  of  the  wharf  ground,  and  which  will  have  a  large 
margin  of  power  for  further  extension  of  wharfage. 

The  wharf  will  abut  on  19i  acres  of  reclamation,  on 
which  will  be  five  sheds,  each  200  feet  in  length  and  50  feet 
wide,  all  connected  with  the  wharf  and  with  the  North- 
Westem  Riiihvay,  by  a  system  of  railway  lines,  from  which 
the  wharf  can  be  worked  either  direct  or  with  the  interven- 
tion of  the  sheds,  ivs  traffic  arrangements  may  require 
from  time  to  time. 

The  number  of  sheds  may  probably  hereafter  be  increas- 
ed. 

The  amount  of  the  estimate  for  the  ship  wharf  includ- 
ing dredging  and  reclamation,  &c.,  is  R?.  16,22,022, 
which  is  being  provided  by  loan,  ,a  minor  portion  of  which 
was  rai.se<l  in  the  public  market,  but  the  greater  portion 
lent  by  the  Government  of  India. 

Judging  from  the  results  of  the  Merewether  Pier,  the 
extension  of  ship  wharfage  is  likely  to  be  highly  profitable. 

In  connection  with  the  wharf,  the  North- Western  R;vil- 
way  officers  are  constructing  a  new  line  parallel  with  the 
Napier  Mole,  which  will  materially  shorten  the  connection 
of  Keamari  with  Kanichi  for  commercial  puqwses,  though 
the  existing  line  along  Keamari  Island  vid  the  Chinna 
Creek  embankment,  to  join  the  main  line  at  the  canton- 
ment of  Karachi,  ynW  still  be  retained,  mainly  for  Trooping 
and  Railway  store  purposes. 

The  ship  wharfiige  anrl  Railway  linos,  thus  in  progress 
form  on  important  beginning  of  the  system  of  the  Napier 
Mole  wharfage,  which  has  benefited  by  the  strong  support  of 
the  Hononible  Sir  Theodore  Hope,  late  Public  Works 
Member  of  the  Govermnent  of  India  Council,  who  on  two 
occasions,  i.e.,  in  1883  and  1885,  visited  Karachi  in  reference 
to  the  Harbour  and  Railway  improvements. 

The  lately  retired  Commissioner  in  Sind,  Mr.  H.  N.  B. 
Erskine,  c.s.i.,  took  a  warm  interest  in  the  wharfage  and 
other  projects  of  harbour  improvement,  and  his  name 
was  in  consequence  given  to  the  five  ship  wharf  now  in  pro- 
gress at  a  ceremony  presided  over  by  H.  E.  Lord  Rcay, 
Governor  of  Bombay,  in  January  1887. 

The  first  p«)rtion  of  the  wharf  for  two  ships  was  brought 
i  'in  18th  August  1887,  and  the  construction  of  the 

1:  i>  portion  Ls  now  being  commenced  with   material 

t)r<xured    tbrough  the  India  Office,  as  one  of  the  conditions 
aid  down  by  the  Government  of  India  in   granting   the 
further  loan  for  the  works.* 

A  V  '  I .(  has  also  been  made  of  the  upper  or  north  end 

of  t !.  r  M ole  wharfage, "  in  the  shape  of  a  boat  wharf 

CSO  f'-.  i  ill  i' iiglh,  on  iron  (rail-built)  piles,  extending  on 
a  curvi-  lioiii  ihe  south  end  of  the  Napier  Mole  Bridge  to 
the  line  of  "  New  Channel,"  and  including  dredging  of 
approjvch  from  the  latter,  and  reclamation  of  4  acres.  This 
wharf  can  hereafter  be  converted  intf>  a  ship  wharf  by   an 

'.Strange,  bnt  tme  !— Ed.,  /.  E. 


now  available  for  boats  is  to  be  12  feet  at 


additional  row  of  piles  in  front,  and  the  necessary  further 
dredging. 

The  depth 
low  water. 

The  estimate  for  this  boat  wharf  is  Rs.  2,21,164,  which, 
as  in  the  case  of  the  ship  wharf,  is  being  provided  for 
mainly  by  a  loan  from  the  Government  of  India. 

Including  the  Merewether  Pier,  Karachi  will  therefore 
soon  have  wharf  accommodation  for  six  of  the  largest 
steamers,  while  there  are  great  capabilities  of  extension  on 
the  same  system,  not  only  northward  to  the  Napier  Mole 
Bridge,  but  thence,  by  provision  of  a  large  swing  bridge, 
to  eastward  of  the  Napier  Mole,  in  progressive  execution 
of  the  great  tidal  basin  known  as  Sir  Andrew  Clarke's 
Scheme,  bnt  which,  of  course,  must  be  only  thought  ot 
now  as  in  the  distant  future. 

Dredging. 
A  large  amount  of  dredging  is  also  being  carried  on  by 
means  of  fcnir  dredging  vessels,  not  only  in  connection  with 
the  ship  wharfage  projects,  but  in  improvement  of  the 
anchorage  spaces  of  the  lower  harbour,  especially  in  the 
east  channel,  and  in  maintenance  of  the  entrance  channel 
at  its  normal  depth  of  20  feet  at  low  water. 

For  these  various  purposes  an  aggregate  of  829,451 
tons  was  dredged  in  the  year  1886-87. 

The  maintenance  dredging  will,  it  is  anticipated,  be  re- 
duced hereafter  by  the  works  next  mentioned. 
Removal  of  Deep  Water  Point  and  Extension  of  the 
East  Groyne. 
The  first-named  work  consists  of  the  removal  of  a  rocky 
projection  2f  acres  in  extent,  flanked  by  12|  acres  of  shin- 
gle mixed  with  sand,  having  a  depth  over  it  of  from   2    ta- 
ll feet  at  low  water,  extending  nearly  half  way  across  the 
harbour  on  the  west  side   near  the  root   of  Manora  Point, 
and  causing  eddies  which  prevent  safe  anchorage  at  that 
part  of  the  harbour,  besides    throttling  the  tidal  flow   and 
deflecting  it  i'rom  its  proper  course  as  regards  the  entrance 
channel  and  anchorage. 

This  work  is  estimated  at  2|  lakhs  of  rupees. 
The  curved  extension  of  the  east  groyne,  estimated  at 
1  lakh  of  rupees,  is  required  to  guide  the  flood  tide,  which 
circles  round  to  the  eastward  before  entering  the  harbour, 
and  rushing  abruptly  across  the  end  of  the  groyne,  causes 
eddies  and  disturbance  in  the  adjoining  anchorage,  and 
inner  end  of  the  entrance  channel. 

These  two  works,  which  several  j^ears  ago  were  proposed 
and  had  since  been  frequently  urged  by  the  Port  En- 
gineer— Mr  W.  H.  Price,  M.  I.  C.  E. — were  sanctioned  in 
1886  by  a  grant  from  the  Government  of  India. 

Owing,  however,  to  the  necessity  for  procuring  a  large 
supply  of  steam  drilling  and  lifting  machinery  from  Eng- 
land, the  greater  part  of  which  has  now  arrived,  no  largo 
beginning  has  as  yet  been  made  at  the  removal  of  the 
Point,  though  the  existing  small  party  of  native  divers 
has  been  employed  in  cutting  a  drift  preparatory  to  the 
larger  operations. 

These  it  is  hoped  to  take  in  hand  after  all  arrangements 
in  the  way  of  machinery,  barges  and  explosives  shall  have 
been  made,  at  the  close  of  the  present  S.-W.  monsoon,  so 
as  to  complete  the  work  within  2i  years  from  that  time. 

The  blasting  and  lifting  work  will  be  largely  supple- 
mented by  dredging. 

As  regards  the  east  groyne,  84,549  tons  of  rubble  stone 
had  been  deposited  up  to  the  beginning  of  the  present 
S.-W.  monsoon,  being  about  half  the  total  quantity  re- 
quired, and  making  the  bank  to  its  full  length  on  a  narrow 
line  and  .somewhat  above  its  proposed  height,  i.e.,  low 
water  level. 

The  bank  will  probably  have  washed  down  considerably 
during  the  present  S.-W.  monsoon  and  can  afterwards  be 
raised  and  formed  to  its  proper  section  -with  the  help  of 
some  of  the  larger  material  from  the  Deep  Water  Point 
removal  work. 

Other  Works. 
The  Government   of   India   have  further  sanctioned  a 
loan  of  5  lakhs  of  rupees  for  deepening  of  the  entrance 
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by  2  feet,  and  additional  dredging  gear,  moorings  and  main 
warehouses,  the  arrangements  for  utilization  of  which 
amount  are  under  consideration. 

The  next  work  of  importance  calling  fjr  attention  is  the 
provision  of  a  graving  dock  for  the  largest  class  of 
steamers,  the  accommodation  of  that  kind  being  at  present 
time  limited  to  a  small  dock  for  the  repairs  of  the  vessels 
of  the  dredging  fleet. 

Generrd. 

The  accompanying  small  plan  of  the  harbour  may  help 
to  illustrate  the  foregoing  memorandum,  by  aid  of  the 
subjoined 

REFERENCE. 

I  Boat  Wharf  near  South  end  of  Napier  Mole   Bridge,   nearly     "j 

completed.  |  * 

II  Three  Ship  Wharf,  iron  work  ordered  db  reclamation  in  progress,  | 

III  Two         Do.  in  progress.  J 

IV  Boat  Wharf  nt  Keamari,  nearly  completed, 

V  Eai.t  Channel,  dred-iiw/  in  proiresit,  and  five  moorings  laid  doicn. 

VI  Dfp  Water  Point,  removal  sanctioned  and  plant  i)i.  preparation. 

VII  East  Pier  (Qroyne)  E-rtension,  in  progress. 

*    These  form  portions  of  the  projected  line  of  Napier  Mole  Wharfage. 
Boat  Wharf  opened  lor  traffic,  hut   some  dredging  tl-  reclamation   still 
remain  to  he  done. 

Napier  Mole  line  N.  W.  Railway  in  progress,  shown  thus  : — 

A.  A.   Keamari  Anchorage. 

B.  B.   Manora  Do. 

C.  West  Chnnnel  Do. 

D.  D.   Deep  Water  Do. 

E.  E.  Entrance  Channel. 


(To  be  continued.) 

MAIL  STEAMERS  AND  THEIR  SPEEDS. 

By  a.  Ewbank. 

V. 

Ste.\m  engines  may  be  divided  into  various  classes. 
The  principle  of  the  classification  may  possibly  be  the 
nature  of  the  service  rendercil  to  labour.  Or  we  might 
adopt  another  princit>le  of  classification  and  distinguish 
engines  one  from  another  by  their  internal  arrangements. 

As  an  example  of  the  former  kind  of  classification 
we  may  put  a  steam  engine  into  one  class  if  it  draws  a 
train,  into  another  class  if  it  pumps  water  out  of  a  coal 
or  a  tin  mine. 

As  an  example  of  the  latter  mode  of  classification  we 
may  have  one  class  composed  of  engines  where  the 
steam  when  it  escapes  is  at  a  low  pressure,  while  in 
another  cla.ss  the  escaping  steam  is  at  a  high  pressure.  By 
a  high  pressure  we  may  mean  anything  decidedly  greater 
than  atmospherie  pressure.  By  a  low  pressure  we  may 
mean  anything  decidedly  less  than  atmospheric  pressure. 

In  this  discussion  we  will  divide  engines  into 
stationary  and  locomotive.  A  locomotive  engine  runs 
away  from  its  neighbourhood — it  is  constantly  changing 
its  surroundings.  A  stationary  engine  keeps  its  neigh- 
bourliood.  By  its  neighbourhood  we  mean  its  material 
neighbourhood  which  is  made  up  of  buildings  and 
natural  scenery.  For  instance  a  stream  of  cold  water 
may  constantly  flow  near  the  engine  and  may  have 
certain  mechanical  relations  with  the  engine.  This 
material  neighbourhood  being  a  part  of  the  earth  may 
indeed  have  a  motion  throvigh  space.  But  the  engine, 
the  buildings  and  the  stream  of  water  move  always  in 
company. 

Now  an  engine  employed  to  pump  water  out  of  a  tin 
mine  is  certainly  a  stationary  engine.  A  railway  engine 
em.ployed  to  draw  trains  is  certainly  a  locomotive,  i.e.,  a 
non-stationary  machine.  But  how  about  the  marine 
engine?  Should  we  call  it  locomotive,  or  should  wo  call 
it  stationary.  We  prefer  to  class  it  with  the  stationary 
engines.  For  though  it  moves  it  carries  its  material 
neighbourhood  with  it.  This  material  neighbourhood  is 
the  ship  in  which  the  engine  is  fixed.  The  ship  may 
be  in  a  river  with  a  very  rapid  current.  The  ship 
may  have  her  head  pointed  up  stream.  The  engines 
may  be  working  and  the  speed  due  to  them  may  be 
exactly  the  same  as  that  of  the  current.  Shut  off 
the  steam  and  the  ship  drifts  with  the  current  at,  say, 
six  miles  an  hour.  Put  on  steam  and  the  ship — called  a 
steamer— works  her  way  tkroiujh,  the  current  at  the  rate  of 
six  miles  an  hour.     But  a  man  on  the  bank  watching  the 


steamer  would  say  she  was  at  rest.  Whether  tho  velocity 
due  to  the  ."team  power  exceeds,  equals  or  falls  short  of  the 
water-velocity  due  to  currents  is  an  accident,  so  to  say. 
That  is,  the  question  does  not  affect  the  kind  of  steam 
engine  or  tho  nature  of  its  action,  though  of  cour.so  it  does 
affect    the    intensity   of  the  action. 

Let  us  take  an  ordinaiy  railway  locomotive  and  let  us 
suspend  it  above  the  ground  in  the  manner  already 
described.  Round  one  of  the  driving  wheels  let  us  have 
an  endless  strap  or  band  which  also  passes  round  a 
cylindrical  body,  which  body  we  will  not  call  a  cylinder, 
but  will  call  a  drum,  so  as  to  distinguish  it  from  the 
engine  cylinder  where  the  steam  does  its  work.  If  steam 
is  turned  on,  the  driving  wheel  rotates.  The  endless  band 
if  sufficiently  tight  moves  with  the  wheel  and  carries 
motion  to  the  drum.  This  drum  may  then  transmit  power 
to  some  machinery.  Here  then  we  have  transferred  our 
locomotive  into  a  stationary  engine.  This  is  always 
possible  without  any  change  in  the  mechanism. 

Whether  the  locomotive  makes  a  sufficiently  economi- 
cal stationary  engine  is  another  question.  The  locomo- 
tive was  not  primarily  designed  to  be  economical.  It  was 
primarily  designed  to  make  its  wheels  rotate  fast  when 
these  wheels  had  a  heavy  drag  upon  them. 

If  when  we  suspend  and  fix  the  locomotive  it  has  to 
put  into  rapid  motion  something  comparable  with  the 
mass  of  a  train,  and  if  this  mass  in  its  rapid  motion  will 
encounter  retarding  frictions  and  other  resistances  com- 
parable with  those  which  a  moving  train  experienees, 
then  the  locomotive  is  likely  to  do  its  new  work  well. 
Whether  it  could  not  by  certain  modifications  or  by  cer- 
tain addition.'<  do  its  new  work  just  as  well — but  more 
cheaply  as  regards  the  coal  it  consumes — this  is  a  sepa- 
rate question. 

If  the  locomotive  when  suspended  is  intended  to  sup- 
ph^  power  to  pump  out  w.nter  from  a  mitie,  then  the  new 
work  is  not  comparable  with  the  old  work.  One  differ- 
ence is  that  the  pumping  engine  is  not  required  to  move 
fast.  The  piston  of  the  pump  is  required  to  descend 
through  the  water  with  a  certain  measured  and  not  rapid 
speed.  As  the  piston  descends  a  valve  in  it  which  opens 
upwards  lets  water  pass  above  the  piston.  When  the 
piston  ascends  its  speed  is  still  not  to  be  great.  The 
valve  closes  by  the  action  of  the  water  above  it  and  a 
m.qss  nf  water  is  lifted  out  of  the  mine.  There  is  no  use 
in  lifting  the  water  rapidly.  When  we  make  an  excava- 
tion or  sink  a  shaft,  water  frequently  percolates  in  from  the 
sun-ounding  soil.  The  water  generally  enters  at  a  cer- 
tain measured  pace,  all  we  need  do  is  to  pump  out  water 
at  a  corresponding  speed.  If  the  engine  moves  more 
quickly  the  water  is  sooner  removed,  and  then  the  pump 
piston  moves  up  and  down  to  no  piirpose,  merely  tra- 
velling each  way  through  air.  Also  if  we  do  attempt  to 
make  the  piston  move  rapidly  through  water  we  im- 
mensely increase  the  labour.  Here  then  is  a  case 
where  the  locomotive  is  not  exactly  tho  type  of  engine 
that  we  .should  build  if  we  knew  beforehand  that  the 
only  work  demanded  from  the  engine  would  be  to  raise 
water  from  a  mine. 

All  rapid  motions  are  expensive  as  we  might  guess 
by  our  bodily  faculties.  Let  us  one  day  walk  three  miles 
at  that  rate  which  best  suits  our  legs.  Let  us  another 
day  run  a  quarter  of  a  mile  at  the  fastest  pace  we  can 
reach.  Then  let  us  compare  the  relative  fatigues  pro- 
duced. 

In  the  engine  cylinder  when  the  piston  flies  rapidly 
the  steam  does  not  expend  so  much  of  its  power  unon 
the  piston  as  it  would  do  if  the  piston  moved  slowly. 

Imagine  steam  at  a  certain  high  pressure  to  be 
suddenly  put  into  a  space  where  it  could  expand  with- 
out any  counter-pressure.  It  will  expand  with  great 
rapidity,  but  the  rapidity  will  not  be  infinite.  The 
particles  of  steam  have  some  weight  and  they  have  to 
be  put  into  motion  by  pressures  behind  them.  These 
pressures  may  be  great,  but  they  are  not  infinite, 
therefore  the  steam  particles  move  forwards  at  some 
non-infinite    pace.     Suppose     in    the     engine   cylinder 
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when  fresh  steam  is  ailmitted  behind  the  piston,  that  the 
pisUiQ  ahnost  immediately  tlies  forward  at  that  same 
noD-iutinite  pace.  Then  "the  steam  will  simply  follow 
it.  It  will  simply  as  it  were  keep  up  with  it.  It  will  not 
exert  any  pressure  on  the  piston.  At  such  a  time  the 
work  got  out  of  the  steam's  expansive  power  is  if  il-  This, 
of  course,  is  merely  an  extreme  case.  As  another  ca.se  let 
the  piston  move  forward,  hut  owing  to  great  resistance 
let  it  move  with  extreme  slowness.  Here  the  steam 
pressure  on  the  piston  is  nearly  at  its  maximum,  and 
accordingly  much  work  is  done.  Between  these  \yidely 
different  cases  lie  the  ordinary  cases  that  we  have  in  en- 
gines. The  faster  the  piston  moves  the  le.*s  good  we  get 
out  of  the  ttfxt  supply  of  steam  that  comes  to  drive  the 
piston.  Generally  therefore  higher  velocities  mean 
smaller  effecU  extracted  from  steam.  In  other  words,  for 
a  given  eftect  we  need  more  steam,  and  therefore  we  con- 
sume more  coaL 

(To  be  continued.) 


THE  TANS  A  WORKS. 
The  works   of  the  Tansa   Project   for  the   additional 
water-supply  of  the  City  of  Bombay  are  now  in  full  pro- 
gress.  The  lake  of  supply,  situated  about   60  miles   from 
Bombay,  is  to   be  formed  by  the  construction  of  a  rubble 
masonry  dam  across  the  valley  of  the  Tansa.    The  length 
of  this   dam   is  9,000  feet  and  its  greatest  height,  across 
the  bed  of  the  river,  is    118  feet.     This  is  the   height  to 
which   it  is  to   be  built  at  present,  but  the  section  is  so 
designed  that  it  may  hereafter,  should  additional  storage 
be  required,  be  raised  to  a  height  of  135  feet.    The    total 
estimated  quantity  of  masonry   in  the  dam,  as  at  present 
being  built,  is    10,0  )0,000  cube  feet.     The  portion  across 
the  bed  of  the  river,  where  the  width  of  the  base   is  100 
feet,  has  now   (January  1888)  been  raised  to  a  height  of 
41  feet.    The  masonry  work   is  also  in    progress  at   dif- 
ferent points  on  the  north  bank  of  the    river  where  the 
height  is  comparatively  small,  being  between    40   and 
50  feet.   The    total  quantity  of    masonry    executed    up 
to  date   is   1,300,000   cube    feet.      The    average    daily 
number  of   masons   now   employed  is    over    350.     The 
supplying  of  materialsto  this  number  of    raa-sons   involves 
arrangements   of  considerable    magnitude,  and  the   total 
number  of  hands  employed  in  connection   with  the  dam 
works  average  about  4,000  daily.  Numerous  (juarries  have 
been  opened  in  the  neighbourhood  of  the  dam  and  tram- 
ways have  been  laid  from  them  to  the  site  of   the    works. 
The  lime  u.sed  is  obtained    from    kunker  brought  princi- 
pally from  the  Nasik  districts  above  the   ghi'its,  a  distance 
of  some  40  miles  from  the  works.     The  sand  is   obtained 
from  the  beds  of  rivers  in  the  surrounding  districts  and  it 
is  now  brought  from  an  average  distance  of  about  7  miles. 
As    the    work    progresses    this    distance    will  increase, 
as  the  sand  nearer  to  hand  is  used   up.     For  the  manu- 
facture of  the  mortar  8   mortar  pans  driven  by  steam 
power  are  in  use,   besides  several   edge   stone  mills,  or 
gh&nis,  which  are  used  for  portions  of  the  work  detach- 
ed  from   the   present    principal    centre    of   operations, 
namely,   the    portion    of    the    dam    across    the   bed  of 
the  river.     The  water  required   for   the  several   opera- 
tions   connected    with    the    work    is    supplied   by    two 
steam  pumps  (one  on  either  bank  of  the  river)   from    the 
lake  formed  by  the  water  now  impounded,  and  it  is  distri- 
buted all   over   the  works   by  a  system   of  pipes.     The 
monthly  outturn  of  ma.sonry  is  now  about  300,000  cube 
feet.     The  contractors   for   this   work  are  Messrs.  Glover 
&  Co.     The  water  is  to  be  brought  from  Tansa  to   Ghat- 
kopar,  a  distance  of  48  miles,  by  a  duct  consisting  partly 
of  tunnels  through  the  hills,  partly  of  a  masonry  conduit 
(cut  and   cover),   and   partly    of  48"   cast-iron   pipes,  or 
syphons,  acro.ss  the  valleys.     There    are  eight  tunnels  of 
various  lengthsaggregating  3  miles, the  longest  being  0,300 
feet.  The  section  of  the  tunnels  is  9'  X  0'  and   the  gradient 
is  0  inches  per    mile.     There  arc   2G  miles    of  conduits, 
having  a  section  7  feet  in  width  between  the  walls  and  7 
feet  in  height  to  the  springing  of  the  arch.  The  gradient 


is  6  inches  per  mile.  There  are  seven  valleys  crossed  by 
48"  pipes  giving  an  aggregate  length  of  19  miles.  The 
hydraulic  mean  gradient  of  each  line  of  pipes,  or  syphon, 
is'  3-20  feet  per  mile.  Work  is  in  progress  at  several 
points  along  this  length  of  48  miles  and  a  fair  start  has 
been  made.  Nearly  all  the  tunnel  faces  have  been  opened. 
The  shorter  tunnels  are  being  driven  by  hand  labor  and 
in  the  longer  ones  the  drilling  is  done  by  compressed  air 
machinery,  the  explosive  used  being  dynamite.  The  ex- 
cavations for  the  conduit  are  in  progress  and  masonry  has 
been  commenced  at  several  points.  The  earthwork  of  the 
syphon  tracks  on  which  the  48"  pipes  are  to  be  laid  is 
well  advanced  and  the  laying  of  the  pipes  of  syphon  No.  6, 
which  is  11  miles  long,  has  been  commenced.  This 
syphon  crosses  the  Bassein  creek,  which  separates  the 
island  of  Salsette  from  the  main  laud.  The  place  selected 
for  the  crossing  is  at  a  point  where  the  creek  is  divided 
into  three  channels  by  islands.  The  main  channel  is  1,.500 
feet  wide  and  the  two  smaller  channels  each  400  feet  wide. 
The  48"  pipes  are  to  be  carried  over  these  creeks  on 
bridges  of  an  uniform  type. 

The  superstructure  consists  of  spans  of  100  feet, 
centres,  formed  of  a  pair  of  lattice  girders  with  cross  girders 
on  which  the  pipes  are  laid.  The  superstructure  is 
supported  on  abutments  and  piers,  each  consisting  of  a 
pair  of  cast-iron  cylinders  5  feet  in  diameter  up  to  low 
water  spring  tide  level,  and  above  that  level  4  feet  in 
diameter.  All  the  cylinders  are  carried  down  to  rock  and 
some  of  them  have  to  be  sunk  to  a  depth  of  60  feet 
under  the  bed  of  the  creek.  Each  cylinder  is  to  be 
filled  with  concrete  and  each  pair  of  cylinders  forming 
an  abutment  or  a  pier  is  to  be  braced  together  with 
heavy  wrought-iron  bracing.  The  work  of  sinking 
the  cylinders  is  in  progress  and  a  considerable  quantity 
of  the  material  for  the  bridges  is  on  the  ground.  The 
contractors  for  the  whole  of  the  duct  works  are  Messrs. 
Walsh,  Lovett,  Mitchell  and  Co.  The  delivery  of  the 
48"  pipes  for  the  syphons  is  in  full  progress  and  about 
18,000  tons  have  been  delivered.  The  total  quantity  of 
pipes  required  for  the  works  is  some  48,000  tons.  The 
contractors  for  the  pipes  are  Messrs.  Macfarlane,  Strang 
and  Co  of  the  Lochburn  Iron  Works,  Glasgow.  The  Avater 
reaches  Ghiltkopar  at  reduced  level  306  on  Town  Hall 
datum  or  226  feet  above  mean  sea  level.  From  this 
point  into  Bombay,  a  distance  of  about  12  miles,  the  water 
will  be  brought  in  pipes,  consisting  of  a  48"  main  for  the 
greater  part  of  the  way  and  afterwards  branching  into 
mains  of  smaller  sizes.  The  line  for  this  portion  has  not 
yet  been  finally  located  and  the  work  has  not  been  com- 
menced. All  the  works  have  been  designed  by,  and  are 
being  carried  out  under  the  direction  of,  Mr.  W.  Gierke, 
M.  Inst.  C.E. 


PRINCIPLES  OF  MECHANICS 

By  A.  EwBANK. 

IX. 

Fig.  30. 


We  have  shown  that  forces  of  2P  and  P  acting  along  AE, 
AB  (Ji(j.  30)  have  a  resultant  whose  magnitude  is  undeter- 
mined, but  which  acts  along  the  line  AF.  Here  AEFB 
is  a  parallelogram  having  AE  =  2AB.  Take  EL  =  AB  and 
draw  the  parallelogram  ELKF. 

Then  we  will  show  that  forces  at  A  of  3P  along  AL  and 
P  along  AB  have  their  resultant  along  AK.  The  proof 
is  similar  to  the  last  case.  We  replace  3P  at  A  by  2P 
at  A  and  P  at  E. 

Then  by  the  last  case  we  replace  2P  at  A  acting  along 
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AE  and  P  along  AB  by  a  force  y  acting  along  AF.  We 
then  transfer  y  to  the  point  F.  There  we  replace  y  by  a 
force  of  2P  along  FK  and  P  along  EF  produced.  We  trans- 
fer 2P  to  the  point  K  and  transfer  the  P  force  up  to  E.  We 
now  have  2P  at  K  acting  along  FK  produced^  and  two 
P  forces  at  E.  These  two  latter  give  a  resultant  along  EK, 
because  EK  bisects  the  angle  E.  We  transfer  that  result- 
ant to  K  and  there  combine  it  with  the  force  2P,  which, 
we  had  already   placed  there. 

Thus  the  resultant  at  A  of  3P  and  P  is  equivalent  to 
some  force  acting  through  K.  Then,  as  before,  we  infer  that 
the  resultant  of  the  forces  at  A  must  itself  pass  through 
K.  Thus  the  theorem  is  proved  for  forces  3  P  and  P, 
Similarly  we  may  proceed  and  use  this  case  to  prove 
the  theorem  for  iorces  4P  and  P,  and  so  on.  Thus 
finally  we  have  the  theorem  established  as  regards  direc- 
tion of  resultant  for  two   forces  P   and   m?   where  m  is 


any  integer. 


Fig.  31. 


Next,  in  fig.    31,   let    ADFE  and   EFCB   be    equal 
parallelograms  having  AD  =  i7iAE. 
Let  us  apply  at  A  a  force  viP   along  AD  and  2P   along 

This  system  we  change  to  the  equivalent  one  of  P 
at  E  along  EB,  P  at  A  along  AE  and  mP  at  A  along 
AD.  The  two  latter  we  now  know  to  be  replaceable 
by  some  force  along  AF.  This  force  we  take  and  we 
transfer  it  to  F.  At  F  we  remove  it  and  put  in  its  stead 
a  force  of  -niP  along  EF  produced  and  P  along  FC. 
The  mP  force  we  transfer  to  E  and  the  P  force  we 
transfer  to  C.  We  now  have  P  at  C  acting  along  FC  pro- 
duced and  two  forces  at  E.  These  two  forces  are  niP 
along  EF  and  P  along  EB.  These  we  replace  by  some 
force  along  EC.  This  resultant  force  we  transfer  to  C,  and 
so  all  our  force  acts  at  C.  But  initially  it  all  acted  at  A. 
Then,  as  before,  we  infer  that  mP  and  2P  at  A  give 
a  resultant  whose  line  of  action  is  AC. 

By  adding  as  a  third  parallelogram  we  derive  in  a 
similar  way  the  proof  for  toP  and  3P. 

Thus  ultimately  we  establish  the  theroem  as  regards 
the  direction  of  the  resultant  for  any  forces  mP,  wP. 
As  these  numbers  vi,  n,  may  be  any  whole  numbers 
that  we  please,  we  consider  the  theorem  to  be  always 
true. 

The  foregoing  proof  is  found  in  many  text  books.  It 
is  merely  expanded  here  to  make  each  step  easy  to 
follow. 

We  have  now  to  shew  that  the  diagonal  of  a  parallel- 
ogram represents  also  the  magnitude  of  the  resultant. 
Before  giving  the  necessary  proof  some  preliminary 
observations  may  be  made. 

Fig.  32. 


If  in  fig.  32  two  forces  P,  Q  are  equivalent  to  some 
resultant  K,  then  conversely  a  force  R  may  be  replaced 
by  two  other  forces  P  and  Q.  To  replace  P  and  Q  by  R 
is  called  compounding  P  and  Q.  To  replace  R  by  P  and 
Q  is  called  resolving  li. 

If  we  resolve  a  force  R   along  two  chosen   directions  P 


and  Q,  these  directions  must  make  such  an  angle  ABC  that 
U  lies  within  that  angle.  For  instance  we  could  not  re- 
solve a  horizontal  force  whose  direction  is  north-east  into 
two  forces,  one  of  which  is  due  north  and  the  other  acts 
in  a  direction  north-west.  For  the  truth  of  this  state- 
ment we  appeal  to  the  student's   mechanical   instinct  or 

Fig.  33. 


experience.  In  fi^.  33  we  resolve  R  into  two  forces 
P,  Q,  which  make  an  obtuse  angle.  In  fig.  34  we_resolve  R 
into  two  forces  P,  Q,  which  make  a  right  angle."  Now  of 
these  three  ways— those  illustrated  by  figii.  32,  33,  34, 
we  consider  that  in  the  case  represented  by  fig.  34  the 
resolution  of  R  is  most  completely  effected. 

The  others  are  cases  of,  so  to  say,  imperfect  "  resolu- 
tion." For  instance  in  fig.  32  Q  may  itself  be  resolved 
into  a  certain  force  X  acting  along  AB  and  a  certain  force 
Y  acting  perpendicular  to  AB.  Then  the  ultimate— so 
to  say— components  are  Y  and  P-l-X. 

In  fig.  33  we  may  resolve  Q  into  a  certain  force  Y 
acting  perpendicular  to  EF  and  a  certain  force  X.  This 
force  X  will  not  act  along  EF,  but  in  the  opposite  direc- 
tion. So  here  the  ultimate  components  are  Y  and  P — X. 
If  X  is  greater  than  P  the  components  in  this  last  case 
are  Y  and  X— P ;  and  this  latter  force  acts  along  FE 
produced. 

But  in  fig.  34  we  cannot  out  of  Q  obtain  any  compon- 
ent to  increase  or  diminish  P.  The  components  P,  Q,  are, 
so  to  say,  quite  independent  of  each  other. 

Fig.  35. 


We  may  usefully  illustrate  this  point  by  a  case  where 
motion  actually  takes  place.  Let  fig.  35  denote  a  river 
or  canal  of  uniform  width  EF.  Let  a  man  start  to 
swim,  or  to  row  in  a  boat,  from  the  point  E.  Let  the 
direction  of  his  swimming  or  rowing  be  EG.  Then  the 
force  of  his  rowing  or  swimming  may  be  "  resolved " 
into  a  certain  force  along,  or  parallel  to,  EF,  and  a 
certain  force  parallel  to  EB.  Now  it  is  on  the  first  of 
these  that  his  crossing  the  water  depends.  If  the 
water  has  no  current  he  will  strike  the  opposite  bank  at  a 
point  on  EG  produced. 

If  it  has  a  current,  say  towards  B,  he  will  not  strike 
the  bank  on  EG  produced,  but  at  some  point  H 
further  down  the  stream.  Nevertheless,  current  or  no 
current,  the  time  of  his  crossing  the  water  will  be  the 
same,  and  this  time  depends  only  on  that  component  of 
the  rowing  or  swimming  force  which  is  along  or  parallel 
toEF. 
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We  might  indeed  replace  the  force  along  EG  by 
certain  undetermined  forces  along  EK  and  EL  or  along 
EIF  ami  EL  But  such  "resolutions"  will  give  us  no 
help  to  determining  the  time  of  crossing.  If  we  resolve 
aloDE  EF  and  EL,  the  force  along  EL  helps  to  effect  the 
croesiDg,  and  this  help  must  be  taken  into  consideration. 

If  we  resolve  along  EF  and  EB  the  force  along  EB 
does  not  help  in  the  mere  crossing,  and  therefore  this 
component  may  be  ignored  if  we  are  not  asking  where 
the  man  will  reach  the  opposite  bank,  but  only  when  he 
will  reach  it. 

Thus  returning  to  fig.  34  we  consider  that  R  is  here 
completely  resolved  into  two  forces  P  and  Q.  If  we  think 
of  P  without  thinking  of  Q,  we  say  that  P  is  the  "  R  force 
resolved  along  KL."  If  we  think  only  of  Q,  we  call  it 
the  R  force  resolved  along  KM. 

Ifiajii).  34  we  had  a  number  of  forces  R,  S,  T,  &c.,  in 
the  directions  KN,  KA,  KB,  &c.,  we  could  resolve  each 
force  along  the  two  lines  KL  and  KM.  The  components 
along  KL  we  may  call  P,  X,  Y,  &c.  Those  along  KM 
we  may  call  Q,  U,  V,  &c.  Then  the  system  of  forces 
along  KN,  KA,  KB,  &c.,  are  e<]uivalent  to  two  forces.  One 
of  theseisP  +  X  +  Y,  &a  The  other  is  Q  +  U  +  V  +  fcc. 
Then,  if  necessary,  we  might  recombine  these  two  forces 
and  so  obtain  the  final  resultant. 

(To  be  continued.) 
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Item*  per  100  t.  ft. 

No.  or 
quantity. 

Rate. 
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(1) 

(2) 

(3) 

(4) 

(5) 

Labor. — 

Bricklayer       No. 

1 

Coolie 

k 

Do. 

2 

Bhistie               „ 

■   ■ 

1 

Grintiiii);  mortar,  c.  ft. 

. 

Sandrie* 

a 

d 

Material  t. — 

* 

Q 

a 

Slaked  lime  dry    pow- 

> 

der,       c  ft.     ... 

6 

S»nd 

6 

Sarkhi 

6 

Snodriea 

Petty  E«Ublishment 

NOTES  FROM  HOME. 
(From  our  own  Correspondent.) 

A  NEW  automatic  arrangement  has  recently  been  shewn  on 
the  Caledonian  Railway  for  warning  engine-drivers  in  the 
event  of  a  signal  being  at  "  danger"  when  through  fog  or  other 
causes  the  signal  cannot  be  discerned.  On  the  inside  of  the 
rail  nearest  the  signal  post,  and  just  opposite  to  it,  a  plate  is 
fixed  having  connection  with  the  signal,  while  the  engine 
has  a  gygtera  of  levers  arranged  to  come  in  contact  with  the 
plate  or  guide  fixe,d  to  the  rails.  When  the  signal  arm  is  placed 
at  danger,  the  apparatus  connected  to  the  rail  on  which  the 
engine  and  train  are  running  is  made  to  move  upwards  or 
sideways,  so  as  to  come  in  contact  with  a  lever  hanging 
in  a  vertical  position,  and  connected  with  the  apparatus 
actuating  the  brakes,  bringing  the  train  to  a  standstill 
automatically  although  full  steam  is  applied  to  the  engine. 
The  experimenU  made  both  with  passenger  and  goods  trains 
are  spoktn  of  as  a  great  success,  and  it  is  stated  that  the 
Caledonian  Company  intend  to  fix  the  apparatus  to  a  number 
of  important  junctions  and  stations  around  Glasgow  with  a 
view  of  thoroughly  testing  this  ingenious  invention. 

At  a  recent  meeting  of  the  Channel  Tunnel  Company  Sir 
E.  Watkin,  the  Chairman,  considered  that  it  was  a  hopeful 
sign  in  the  prospects  of  the  tunnel  that  Mr.  Gladstone 
bad  publicly  announced  that  he  was  in  favor  of  the  tunnel, 
that  Mr.  Bright  was  in  favor  of  its  construction,  that  the 
Marquis  of  Salisbury  and  Mr.  W.  H.  Smith  were  in  sympa- 
thy with  those  who  were  promoting  it,  and  that  Lord 
Randolph  Churchill  wag  a  shareholder  in  the  Company.  Un- 
der these  circumstances,  Sir  Edward  thought  when  the  Bill 
wag  brought  forward  in   Parliament   next   session,    it   might 


meet  with  a  favorable  reception,  and  so  hopeful  was  he  that 
he  stated  he  was  as  sure  the  tunnel  would  he  constructed 
as  that  he  was  standing  there.  The  Board  of  Trade  has, 
however,  intimated  to  the  promoters  that  if  the  Bill,  which 
has  recently  been  deposited  by  them,  is  persevered  with,  it 
will  be  the  duty  of  the  Government  to  oppose  it  in  Parlia- 
ment. 

The  London  and  North-Western  Railway,  in  view  of  being 
probably  the  greatest  suSerer  by  the  construction  of  the  Man- 
chester Ship  Canal,  are  contemplating  a  large  e.xpenditure  upon 
Holyhead  Harbor,  and  a  considerable  development  of  their 
already  extensive  accommodation  there.  It  is  stated  that  an 
American  ship  bringing  cotton,  cattle  or  merchandize  for  the 
London,  Lancashire  or  Midland  markets  can  unload  and  de- 
liver it  almost  before  a  vessel  can  enter  the  Mersey,  to  say  no- 
thing of  the  3.5-raile  crawl  along  the  canal  to  Manchester.  It  is 
said  also  that  the  Post  Office  authorities  contemplate  utilizing 
Holyhead  for  the  perfecting  of  their  mail  system.  There  is 
no  doubt  that  the  development  of  Holyhead  would  mean  the 
improvement  of  the  trade  of  the  whole  of  Wales,  for  Holyhead 
would  play  the  part  to  North  Wales  that  Cardiff  does  to 
South  Wales. 

The  London,  Chatham  and  Dover  Railway  having  notified 
their  desire  to  place  larger  and  faster  steamers  than  those  at 
present  performing  the  service  between  Dover  and  Calais,  the 
Dover  Harbor  Board  have  entered  upon  an  undertaking  to 
widen  the  entrance  to  one  of  the  principal  docks  where  the 
Company's  ships  are  now  berthed.  This  is  to  entail  a  cost  of 
£20,000.  The  two  last  additions  to  the  Company's  fleet,  the 
Empress  and  the  Victoria,  have  been  constructed  up  to  the 
last  inch  of  beam  which  enables  them  to  enter  the  docks. 
The  Company  intend,  as  soon  as  the  projected  works  are 
completed,  in  order  to  insure  greater  steadiness  and  speed  in 
all  weather,  to  construct  much  larger  vessels  than  the  above, 
and  these  improvements  will  be  again  met  by  the  Board  who 
state  their  intention  of  then  issuing  fresh  contracts  for  the 
further  amelioration  of  the  harbor. 

Sir  Juland  Danvers,  the  Public  Works  Secretary  to  the 
Indian  Government,  in  a  paper  read  at  the  last  meeting  of  the 
Statistical  Society,  pointed  out  that  the  solution  of  the  problem 
of  how  a  Railway  can  be  most  efficiently  managed,  and  what  is 
the  proper  basis  for  charges  to  the  public,  can  only  be 
ascertained  by  carefully  recorded  statistics,  shewing  not  merely 
how  many  passengers  are  booked,  and  how  many  tons  of  goods 
are  lifted,  but  the  distances  they  are  transported.  In  other 
words,  we  ought  to  have  the  total  unit  mileages  under  both 
coaching  and  merchandize — one  passenger  carried  1  mile  being 
the  passenger  unit  and  1  ton  carried  1  mile  being  the 
unit  of  goods  traffic.  Sir  Juland  found  by  experience,  in 
connection  with  the  working  of  Indian  Railways,  that  this  in- 
formation has  served  most  useful  economic  and  administrative 
purposes,  and  that  it  furnishes  the  only  sound  liasis  on  which 
economical  management  can  be  tested.  It  is  curious  to  note 
that  this  information  is  included  in  colonial  and  continental 
railway  returns,  but  is  studiously  excluded  from  the  accounts 
of  English  Railways,  and  the  attempt  to  draw  comparisons 
between  the  workings  of  En£rlish  and  other  lines  is  thus 
baffled.  From  tables  shewing  the  working  of  Indian  Rail- 
ways it  was  shewn  that  on  the  East  Indian  each  passenger  was 
conveyed  at  a  cost  of  little  more  than  3  tenths  of  a  farthing 
per  mile  Ht  a  profit  of  about  7  tenths  of  a  farthing,  being  230  per 
cent,  of  the  cost,  and  each  ton  was  carried  at  the  cost  of  about 
4  fifths  of  a  farthing  at  a  profit  of  1  and  2  fifths  of  a  farthing, 
being  175  per  cent,  on  the  cost. 

Sir  Robert  Rawlinson  c.b..  Chief  Engineering  Inspector  of 
the  Local  Government  Board,  is  about  to  retire.  He  has  held 
the  appointment  ever  since  the  Board  was  formed,  and  his  name 
is  synonymous  with  the  progress  of  Sanitary  Engineering,  of 
which  he  may  be  said  to  be  the  father.  Sir  Robert  is  the  author 
of  numerous  scientific  reports  and  papers  and  his  suggestions 
for  the  use  of  local  Surveyors  and  Sanitary  Engineers  has  been 
accepted  as  authoritative  both  in  England  and  abroad.  His 
professional  career  has  been  a  long  and  useful  one,  and  now 
at  the  ripe  age  of  seventy-six  thinks  it  is  time  to  rest  from 
the  toils  of  office.     He  is  made  a    K.O.B.  on  his   retirement. 


AMERICAN  ENGINEERING   NEWS. 

(From  our  ov;n  Correspondent. ) 

The  New  York     District  Railway    Company,    a   corporate 

body,  having  for  its  object  the  construction  of  an  underground 

railroad   in   New   York    for   rapid  transit  purposes,  will  build 

two  separate  branches  spanning  the  city  from  river   to   river. 
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The  main  line  will  start  from  the  lower  end  of  the  city,  and 
run  straight  up  to  Central  Park.  At  or  near  Madison  Square 
another  branch  will  be  built,  and  rim  clear  through  to  the 
Harlem  River.  A  four-track  road  will  be  constructed  along 
the  entire  line,  so  as  to  admit  of  both  accommodation  and  ex- 
press trains.  These  tracks  will  occupy  a  width  of  only  35 
feet  in  the  middle  of  the  street,  thus  leaving  a  space  of  24^ 
feet  from  the  nearest  house  line  on  both  sides.  No  vaults  or 
areas  will  thus  be  disturbed,  and  the  Company  will  provide 
suitable  and  accessible  galleries  for  the  protection  of  all 
pipes  and  wires  at  every  house  front  on  the  line. 

According  to  the  designs,  each  train  will  consist  of  10  cars 
with  a  combined  seating  capacity  of  500.  Electric  locomo- 
tives of  300  horse-power  will  be  used,  one  at  each  end  of  the 
train.  The  cars  will  be  so  constructed  as  to  seem  to  be  on  a 
level  with  the  road  bed,  the  object  being  to  make  the  attrac- 
tion of  gravity  so  small  that  it  will  be  impossible  for  them  to 
upset.  No  wood  or  glass  will  be  used  in  the  construction  of 
the  cars.  The  whole  frame  work  will  be  formed  of  steel,  and 
where  wood  is  generally  employed  a  net-work  of  steel  covered 
with  a  specially  prepared  flax  will  be  used.  The  electric 
motors,  besides  driving  the  trains,  are  supplied  with  automa- 
tic appliances  for  lighting  cars,  supplying  fresh  currents  of 
air  every  eight  minutes,  opening  and  shutting  the  gates,  and 
signalling  the  stations.  At  intervals  of  about  every  seven 
blocks,  corner  houses  will  be  bought  and  turned  into  stations. 
As  soon  as  the  consent  of  the  owners  of  one-half  the  value  of 
the  property  on  the  proposed  line  is  obtained,  the  Company 
will  begin  operations.  The  time  required  for  the  construction 
of  the  road  is  estimated  at  four  months,  and  work  will  be 
commenced  early  this  winter. 

Referring  to  the  Panama  Canal,  The  New  York  Timet, 
says  : — "  The  unfortunate  holders  of  Panama  Canal  shares  and 
bonds  must  be  in  a  puzzled  frame  of  mind.  A  few  days  ago, 
M.  Victor  de  Lesseps  proclaimed  that  no  further  loan  would 
be  needed  for  the  company.  Now  M.  Ferdinand  de  Lesseps 
appeals  to  Premier  Rouvier  for  authority  to  raise  a  new  loan 
by  means  of  an  issue  of  lottery  bonds.  The  loan  of  last 
August  was  procured  by  inducements  closely  resembling 
those  of  a  lottery  scheme,  but  the  plan  then  used  was  not 
the  one  which  can  be  used  only  with  the  Government's  sanc- 
tion and  implied  support,  and  which  is  more  enticing  to  the 
ignorant.  At  the  same  time,  M.  de  Lesseps  announces  that 
he  is  negotiating  with  a  noted  Engineer  for  the  purpose  of 
insuring  the  digging  of  a  passage  sufficient  for  a  traffic  of 
7,500,000  tons,  reserving  the  completion  of  the  work  for  the 
future.  What  a  pitiable  spectacle  this  is  of  an  old  man  near 
his  grave  trying  to  draw  more  money  from  the  pockets  of  his 
dupes  in  the  rural  districts  and  villages  of  France,  whose 
hard  earned  savings  must  be  soon  swept  away  ! 

Arrangements  have  been  made  to  send  out  eight  Engineer- 
ing parties  in  the  latter  part  of  November  to  locate  the 
route  of  the  Nicaragua  Canal.  The  preliminary  surveys 
are  completed,  and  besides  the  route  their  work  will  be  to 
locate  the  dams,  sites,  locks,  etc.  They  will  be  equipped 
with  boring  machines,  and  will  ascertain  the  various  strata 
to  be  excavated.  It  is  said  their  work  will  be  completed 
in  eight  months,  and  that  by  ist  July  1888  the  work  of 
excavation  will  begin.  The  whole  work  to  be  complete  and 
in  active  operation  inside  of  six  years.  A  syndicate  of  New 
York,  Baltimore  and  Richmond  gentlemen  constitute  the 
private  corporation  which  has  the  matter  in  charge.  The 
total  cost  will  be  about  $65,000,000.  It  will  not  be  all 
outlay,  as  revenue  will  accrue  from  the  sale  of  the  lands 
granted  by  the  Government,  and  from  the  railway  and 
telegraph  lines  to  be  built  along  the  line  to  aid  in  its 
construction.  After  the  canal  is  completed,  it  is  calculated 
that  one-half  of  the  revenue  will  come  from  California, 
Oregon  and  British  Colombia  products. 

The  Pennsylvania  Railroad  will,  about  1st  November, 
make    an    advance     in     the    freight    rate    on  iron  and  steel 

I  products  for  shipment  westward,  which  will  amount  to  an 
increase  of  eight  per  cent. 
This  road  has  been  experimenting  for  some  time  with  an 
automatic  whistle,  the  object  of  which  is  to  give  the  signal 
at  grade  crossings  whether  the  Engineer  is  awake  or  asleep. 
The  device  is  a  very  simple  one,  consisting  simply  of  a  bar 
•or  lever  connecting  with  the  whistle,  and  extending  down 
to  within  an  inch  of  the  track.  At  a  point  600  yards  from 
the  crossing  a  projection  is  placed,  which,  striking  against 
the  lever,  starts  the  whistle.  Should  the  engineer  be  asleep, 
the  shrill  note  of  the  whistle  directly   over   his    head    would 


I 


undoubtedly  awaken  him.  The  fourth  track  on  the  New 
York  division  of  this  road  is  being  rapidly  pushed,  and  it 
will  be  completed  about  the  first  of  the  coming  year. 

The  Annual  Report  of  the  General  Superintendent  of 
the  United  States  Railway  Mail  Service  shews  that  at 
the  close  of  the  last  fiscal  year  (  30th  June  1887)  Mail 
Service  had  been  authorized  upon  130,959  miles  of  rail- 
road, postal  clerks  being  employed  distributing  the 
mail  on  116,609,  service  on  the  remaining;  14,350  miles 
being  performed  by  closed  pouches.  At  this  date  there  were 
in  operation  41  inland  steamboat  routes,  aggregating  5,864 
miles  on  which  postal  clerks  were  employed.  To  handle  the 
mails  while  in  transit  there  were  employed  on  railroad  routes 
4,403,  and  on  steamboat  routes,  57  railway  postal  clerks, 
being  a  total  of  4,460  men.  While  in  the  performance  of 
their  duties,  the  postal  clerks  on  railroads  travelled  in  crews 
107,067,643  miles,  and  those  employed  on  steamboat  1,868,747 
miles. 

During  the  year  there  were  244  derailments  or  wrecks 
of  trains  on  which  postal  clerks  were  employed.  In  these 
wrecks  three  clerks  were  killed,  45  seriously  and  72  slightly 
injured. 

The  Union  Canal,  which  was  the  first  canal  projected  on 
the  American  Continent,  is  offered  for  sale.  This  canal  was 
suggested  by  William  Penn  in  1690,  and  its  route  was  sur- 
veyed 70  years  later,  before  there  was  a  canal  in  operation 
in  England.  The  route  of  this  canal  was  surveyed  in  1763. 
It  extended  from  the  Schylkill  River  near  Reading  in  Penn- 
sylvania, to  the  Susquehanna,  at  the  present  site  of  Middle- 
town.  It  was  the  first  link  in  a  proposed  chain  of  water  com- 
munication between  the  Delaware  River  and  Lake  Erie,  a 
project  so  gigantic  for  that  early  day,  when  canals  and  even 
turnpikes  were  unknown,  that  the  projectors  were  believed  to 
be  crazy.  This  route  was  surveyed  by  David  Rittenhouse, 
an  astronomer,  and  Dr.  William  Smith  of  the  University  of 
Pennsylvania.  Mr.  Rittenhouse  planned  a  system  of  inclined 
planes  to  overcome  the  Alleghany  Mountains,  a  plan  which 
was  adopted  nearly  75  years  after,  by  the  State  in  its  old 
Postage  Railroad, 

The  Revolutionary  War  interrupted  work  on  the  Pioneer 
Canal,  and  in  1791  Robert  Morris  and  Robert  Fulton  became 
interested  in  it,  but  the  work  was  too  far  in  advance  of  the 
times,  and  it  was  not  completed  until  1827.  The  canal  is  89 
miles  in  length,  and  some  of  the  greatest  Engineering  work 
of  that  day  was  necessary  in  its  construction.  The  first  tunnel 
in  the  United  States  was  bored  for  this  canal  through  800 
feet  of  solid  rock,  and  the  summit  of  the  canal  being  higher 
than  its  terminal  feeder,  a  pumping  apparatus  had  to  be  con- 
structed to  raise  the  water  to  the  proper  height.  The  canal 
cost  £5,000,000. 


MATHESON  &  GRANT'S  HALF- YEARLY  ENGINEERING 
TRADES'  REPORT. 

Trade  has  continued  to  improve  during  the  last  three  months  ;  there 
lias  been  a  marked  increase  in  the  value  of  exports,  and  in  most  branch- 
es of  Engineering  the  prospects  for  the  opening  year  are  favoi-able. 
The  introduction  of  late  years  of  automatic  and  labor-saving  mach- 
inery has  much  to  do  with  the  low  prices  that  prevail,  for  while  the 
volume  of  trade  has  increased,  the  producing  power  of  the  country  has 
grown  still  more  rapidly.  The  revival  must  to  some  extent  be  as- 
sociated with  that  in  the  United  States  which  preceded  it,  and  this 
great  activity  in  America  where,  during  the  past  year,  more  than 
10,000  miles  of  new  Railway  have  been  constructed,  seems  likely  to 
continue.  There  is  no  immediate  prospect  of  any  reduction  in  the 
tariff  as  seemed  foreshadowed  by  the  President's  message  to  Congress, 
and  this  postpones  a  serious  and  possibly  overpowering  competition 
with  Great  Britain  whiih  will  arise  directly  the  removal  of  protective 
duties  in  the  United  States  brings  the  cost  of  living,  and  therefore  that 
of  production  to  a  normal  level  and  allows  full  development  of  the 
enormous  natural  resources  of  the   country. 

Coal.— Prices  in  South  Wales  fell  from  M.  to  6d.  since  the  advance 
in  July,  owing  in  some  cases  to  a  readjustment  of  royalties  involving 
an  increased  output.  In  the  North  of  England  prices  are  steady,  and 
the  revival  in  the  steel  and  other  trades  is  tending  to  maintain  and 
enhance  the  prices  of  coal  and  coke  for  all  metallurgical  purposes. 

Ikon. — The  sudden  and  great  rise  iduring  the  last  three  months  in 
the  prices  of  copper,  tin  and  other  metals  gave  the  stimulus  which 
alone  was  wanting  to  an  advance  in  the  values  of  iron  and  steel,  which 
had  continued  to  fall  after  the  issue  of  our  July  Report.  This  advance 
has  been  supported  by  a  genuine  growing  demand,  as  well  as  by  the 
speculative  dealings  of  those  anticipating  a  further  rise,  but  the  large 
stocks  of  pig  iron,  and  the  producing  capacity  available  render  any  but 
a  slow  movement  unjustitiable.  The  quantity  of  pig  iron  manufactured 
at  CUeveland  in  1887  was  less  than  in  1886,  but  the  difference  was  more 
than  made  up  by  the  increase  in  the  cpiantity  of  basic  pig  or  steel,  nmde 
in  the  same  locality.  Rolled  iron  has  for  a  considerable  time  been 
selling  at  prices  hardly  repaying  the  deterioration  of  the  plant 
prochicing  it,  and  the  slight  improvment  in  price  is  rather  a  retlection 
of  that  in  steel,  than  due  as  yet  to  any  increased  demand.  It  however 
the  consumption  does  grow,  the  reduction  of  late  years  m  the  nuniDer 
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of  •uJJUdc  furnaces  would  now  assUt  in  an  improvement  of  prices. 
Hi«h-cl»<a  Yorkshire  iron  of  the  Faruley  or  Lowmoor  type  suffers  most 
from  the  Hvtiry  of  steel,  and  it  is  likely  that  the  future  of  such  iron 
will  lie  rather  in  the  direction  of  Iwrs  for  various  smithing  purposes 
Umb  m  heretofore  of  plates  for  flaiicing  and  other  severe  treatment. 

anXL  hu  risen  in  price,  this  being  partly  duo  to  the  advance  in 
Comba-lMid  and  Spanish  ha-matite  ore  (the  latter  because  of  higher 
freights  from  Bilbao),  but  ui  the  case  of  plates  and  other  stiuctuial 
BiUterial  to  the  greater  demand.  The  revival  of  the  ship  building  m- 
doatry  has  had  a  direct  and  immediate  effect,  but  it  is  yet  to 
be  seen  how  far  the  enormous  protluctivo  power,  now  equal  for 
plates  alone  to  about  10,00()  tons  per  week,  will  keep  prices  from 
adVancinx  further.  The  rail  tra.le  has  been  only  moderately  active 
dBiinsUw last  six  months  ;  some  large  colonial  and  other  orders  have 
nstbeen  place.!,  but  at  present  the  prospects  for  the  new  year  are  not 
weU  assurwd.  The  hoped  for  demand  from  the  United  States  has  heen 
diedced  by  the  faU  in  prices  there,  where  there  is  a  combined  action 
amoni  rail  makers  to  meet  European  competition,  notwithstanding  the 
risein  prices  in  that  country  of  all  other  Engineering  matenal.  Nearly 
two  miUions  of  tons  of  steel  raiU  have  been  made  in  America  during 
the  past  year.  An  increase  of  exports  seems  likely  from  Great  Britain 
to  theSonthem  States  and  to  the  Pacific  coast,  where  cheap  ocean 
fivights  allow  sea-home  rails  to  compete  with  American  products,  fn 
Sheffield  the  prices  of  tires,  springs  and  other  more  expensive  forms  of 
steel  are  also  rising  in  sympathy  with  the  general  advance. 

The  following  list  shews  the  fluctuations  in  values  during  the  last 
five  years   : — 


PER  TON. 


January  I  January 
1883.      i    1884. 


January 
1885. 


£   ».  d.\£  $.  d.  £  8  d. 

I  I 

0  11    O'O  12  00  10  9 


January  January 
1886.    I    1887. 


Steam  Coal,  f.o.b. 

at  Cardiff 
West  Hartley  Coal, 

Lo.b  at  Newcastle    0    9    0^0    9  6 
ng  Iron  at  Glas 

gow.  No.  3        ...  I  2    9    o;2    3  6! 
1%   Iron   at  Mid-  ,  ( 

dksborough,No.  3    2    2    61  16  6|1  15  6 
Iron    Ship    Plates  !  | 

at  Middlesborough    6  10    05  12  64  17  6 
Iron  'Bridge  Plates  !  I 

in    South    York-  | 

sliirc  ...  I  8    0    0|7    5  06  10  0 

Steel      Ship      and 

Bridge  Plates     ...  jlO    0    018  10  Oj?    0  0 
Iron  Rails,  f.o.b....     5    P     05    0  0 
Steel  Rails,  f.o.b.     5    5    04  10  0|5    0  0 


£8.  d.£  s.  d. 

\ 
0    9  60    8  6 


I 


0    9  00    S  60    8  0 
2    2  6,2    1  0|2    4  6 

1  n  61  14  0 


July 
1887. 


January 

1888. 


£s.  d.  £  s.  d. 
0    9  30    9  0 

0  8  60    8  0 
I 

2    2  62    3  0 

I 

1  14  61  13  6 

4  12  6'4  12  64  12  64  15  0 


17  65    7  6 
6  17  66    5  0 


5    0  0 


4    5  0 


5  7  66    0  0 

6  5  07    0  0 


4    3  0 


4    3  0 


{To  he  continued.) 


%\xt  (in^cttcs. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  January  2t,  1888. 

Upper  Burma. 
With  reference  to  Oazette  of  India  Notification,  dated  the  17th 
November  1887,  Mr.  H.  Oroveg,  Executive  Engineer,  2nd  grade, 
on  transfer  from  India,  is  posted  to  the  Chindwin  Division,  of 
which  he  assamed  charge  on  the  afternoon  of  the  22nd  December 
1887. 

With  reference  to  Gazette  of  India  Notification,  dated  the  14th 
December  1887,  Mr.  P.  W.  Gilliland,  Assistant  Engineer,  2nd 
grade,  reported  his  arrival  at  Mandalay  on  the  forenoon  of  the 
9th  instant  and  is  posted  to  the  Mandalay  Division. 
Burma  State  Railway. 
Mr.  G.  Deuchars,  Executive  Engineer,  4th  grade,  temporary 
rank,  Toangoo-Mandalay  Extension,  reported  his  return  from  three 
months'  privileee  leave  granted  to  him  in  tliis  office  Notification, 
dated  the  3Cth  September  1887,  on  tlie  forenoon  of  the  9th  Janu- 
mry  1888. 

Madras,  January  24, 1888. 
The  following  promotion  is  made  : — 

Mr.  C.  W.  Wood,  Assistant  Engineer,  2nd  grade,  to  be  Assistant 
Engineer,  1st  gradf,  permanent,  with  effect  from  5th  January  1888 
Bombay,  January  26, 1888. 
His  Excellency  the  Governor  in  Council  is  pleased  to  appoint 
Mr.  D.  George,  Assoc.  M.  Inst.  C.E.,  Assistant  Engineer,  1st 
grade,  on  return  from  furlough,  to  act  as  Executive  Engineer 
Gbar  Canals.  ' 

Railway. 
With   reference  to  Government  of  India,  Public  Works  Depart- 
ment, Notification  of  the  14th  January  1888,    Mr.  A.   S.  Gerrard 
Executive    Engineer,    2nd  grade,    is  appointed  to  the  charge   of 
the  Kanara  Forest  liailway  Survey. 

Punjab,  January  26,  1888. 
His  Honor  the  Lieutenant-Governor  is  pleased  to  sanction  the 
following  temporary  promotions  and  reversions  in  the  Amalgamat- 
ed Engineer  F.stablishment  of  the  General  and  Irrigation  Brandies 
of  the  Public  Works  Department,  Punjab,  with  effect  from  the 
dates  specified  against  each  : — 

Bai  Kanhaya  Lai,  Sahib,  Assistant  Engineer,  Ist  grade  to  be 
Executive  Engineer,  4th  grade,  temporary  rank,  with  effect  from 
29tb  September  1887,  vice  Mr.  Ivens  proceeded  on  furlough 


Rai  Kanhaya  Lai,  Sahib,  Executive  Engineer,  4th  grade,  tempo- 
rary rank,  to  revert  to  Assistant  Engineer,  Ist  grade,  with  effect 
from  28th  October  1887,  on  Mr.  Pargiter's  return  from  furlough. 

Rai    Kanhaya  Lai,  Sahib,  Assistant    Engineer,   1st  grade,  to  be 
Executive  Engineer,    4th  grade,  temporary  rank,    with  effect  from 
29th  October  1887,  vice  Mr.  Tufnell  proceeded  on  furlough. 
N.-W.  P.  and  Oudh,  January   28, 1888. 
Imgation  Branch. 

With  reference  to  Notification,  dated  5th  January  1888,  posting 
him  to  the  2nd  Circle,  Irrijration  Work.s,  Mr.  C.  T.  Evans,  Exe- 
cutive Engineer,  2ikI  grade,  is  posted  to  the  Cawnpore  Division, 
Lower  Ganges  Canal. 

Mr.  J.  R.  C.  Nicolls,  Assistant  Engineer,  Ist  grade,  has  been 
granted  by  Her  Majesty's  Secretary  of  State  for  India  seven 
months'  furlough,  in  extension  of  that  granted  him  in  Notification 
dated  the  1st  March    1887. 

India,  January  28, 1888. 

Mr.  A.  Sprenger,  Executive  Engineer,  1st  grade,  Assam  (on 
furlough),  is  granted  special  leave  for  two  years,  under  the  terms 
of  Public  Works  Department  Notifications  of  3rd  October  1887. 

The  following  transfers  are  ordered  : — 

Rai  Sahib  Kali  Podo  Sen,  Executive  Engineer,  4th  grade,  sub. 
pro  tern..  State  Railways,  to  Bengal. 

Rai  Sahib  Kali  Sunkur  Chatterjee,  Executive  Engineer,  4th 
grade,  temporary  rank,  Bengal,  to  the  Establishraeut  under  the 
Director-General  of  Railways. 

In  continuation  of  Notification,  dated  20th  January  1888,  the 
Governor-General  in  Council  is  pleased  to  order  the  following 
promotion  in  the  class  of  Superintending  Engineers,  with  effect 
from  the  9th  November  1887  :— 

Lieutenant-Colonel  G.  T.  Skipwith,  r.e..  Executive  Engineer, 
Ist  grade,  and  Superintending  Engineer,  2nd  class,  temporary  rank, 
to  be  Superintending  Engineer,  3rd  class,  permanent,  and  Superin- 
tending Engineer,  2nd  class,  sub.  pro  tern. 

The   services   of  Mr.  F.  Wolley-Dod,  Executive  Engineer,  4th 
grade,  sub.  pro  tern.,  State   Railways,   are  placed   at   the  disposal 
of  the  Foreign  Department  for  employment  in  the  Kashmir  State. 
Military  Works  Department. 

The  services  of  Lieutenant  M.  Nathan,  r.e.,  are  placed  tem- 
porarily at  the  disposal  of  the  Inspector-General  of  Military 
Works  for  employment  on  defences.  He  will,  while  so  employed, 
hold  the  rank  of  Executive  Engineer,  4th  grade,  from  the  14th 
October  1887. 

The  following  promotions  and  reversions  in  the  Engineer  Estab- 
lishment of  the  Military  Works  Department  are  sanctioned,  with 
effect  from  the  dates  specified  : — 

Lieutenant  G.  Williams,  r.e.,  Assistant  Engineer,  Ist  grade, 
to  be  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  2nd  October  1887. 

Lieutenant  G.  Williams,  r.e.,  Executive  Engineer,  4th  grade 
temporary  rank,  to  revert  to  Assistant  Engineer,  1st  grade,  with 
effect  from  4th  October  1887. 

Lieutenant  G.  Williams,  r.e.,  Assistant  Engineer,  Ist  grade,  to  be 
Executive  Engineer,  4th  grade,  temporary  rank,  with  effect  from 
15th  October  1887. 

Lieutenant  W.  Huskisson,  r.e.,  Assistant  Engineer,  Ist  grade, 
to  be  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  16th  October  1887. 

Lieutenant  W.  Huskisson,  R.E.,  Executive  Engineer,  4th  grade, 
temporary  rank,  to  revert  to  Assistant  Engineer,  Ist  grade,  with 
effect  from  31st  October  1887. 

Captain  R.  V.  Phillpotts,  R.E.,  Executive  Engineer,  4th  grade,  to 
be  Executive  Engineer,  3rd  grade,  permanent,  with  effect  from 
Ist  November  1887. 

Captain  G.  M.  Porter,  r.e..  Executive  Engineer,  4th  grade, 
temporary  rank,  to  be  Executive  Engineer,  4th  grade,  permanent, 
with  effect  from  1st  November  1887. 

Lieutenant  W.  Huskisson,  r.e..  Assistant  Engineer,  1st  frade 
to  be  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  Ist  November  1887. 

Lieutenant  T.  F.  B.  Renny-Tailyour,  r.e..  Assistant  Engineer, 
Ist  grade,  sub.  pro  tern.,  to  be  Assistant  Engineer,  1st  grade,  perma- 
nent rank,  with  effect  from  1st  November  1887. 

Lieutenant  M.  S.  Tuke,  r.e.,  Assistant  Engineer,  2nd  grade,  sub. 
pro  tern.,  to  be  Assistant  Engineer,  2nd  grade,  permanent,  with 
effect  from  1st  November  1887. 

Lieutenant  R.  J.    H.   L.   Mackenzie,    r.e,,   Assistant   Engineer, 
2nd  grade,  temporary  rank,  to  be  Assistant  Engineer,    2ud   grade, 
permanent,  with  effect  from  1st  November  1887. 
Bengal,  February  1,  1888. 
Establishment — General. 

The  Lieutenant-Governor  is  pleased  to  make  the  following  pro- 
motions in  the  Engineer  Establishment,  with  effect  from  the  28th 
December  1887  :— 

Mr.  C.  J.  K.  Watson,  Executive  Engineer,  3rd  grade,  sub.  pro 
tern.,  to  be  Executive  Engineer,  3rd  grade,  permanent. 

Mr.  W.  Milne,  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  to 
be  Executive  Engineer,  4th  grade,  permanent. 

Mr.  J.  S.  L.  Long,  Assistant  Engineer,  Ist  grade,  sub.  pro  <em., 
to  be  Assistant  Engineer,  1st  grade,  permanent. 

Irripation. 

Rai  Krith  Chunder  Chowdry,  Sahib,  Assistant  Engineer,  is  trans- 
ferred from  the  Office  of  the  Superintending  Engineer,  South- 
western Circle,  to  the  Balasore  Division. 
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Inlit'ftit  (Eugiitc^nng  ^patent  Register. 

Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department  : — 

The  26tli  January  1S88< 

142  of  'S7- — The  Newell  Universal  Mill  Company  (Incorporated)  of 
the  City  and  State  of  New  York,  United  States  of 
America.— For  improvements  in  Sugarcane  shredders. 

228  of  '87- — James  Fox  Mellor  and  Benjamin  Fox  Mellor,  both  of 
Adelaide,  in  the  Province  of  South  Australia,  Agricul- 
tural Implement  Makers. — For  improvements  in.  and 
connected  with    belts  or  straps   for  transmitting  motion. 

241  of  '87.— Desmond  Gerald  FitzGerald,  of  6,  Akerman  Road, 
Brixton,  in  the  County  of  Surrey,  England,  Electrician, 
— For  improvements  in  the  production  of  colierent  masses 
of  peroxide  of  lead  for  use  as  roltaic  battery  elements, 
and  for  use  in  electrolytical  and  metallurgical  operations, 

WANTED 

AN     EXPERIENCED     PERMANENT    WAY     IN- 
SPECTOR. 
Apply  to — Superintendent,  Way  and  Works, 

E.  B.  State  Railway, 
Sealdah. 


WANTED. 

A    GENTLEMAN  who  has  a  thorough  know- 
ledge  of  Manufacturing  Paper. 
Apply,    with    copies    of  testimonials,   stating 
ierms,  to  His  Highness,  the  Maharaja  of   Sir- 
MOOB,  G.C.S.I.,  Nahan. 

(48) 

East  Indian  Railway. 


SALE  OF  SURPLUS  AND  CONDEMNED  STORES  COM- 
prising  cargo  and  other  boats,  scrap  iron  borings,  scrap,  caat  and 
wrought  iron,  scrap  steel,  brass,  and  copper,  mixed  metal  borings 
and  sweepings,  old  iron  and  steel  rails  and  crossings,  old  wheel 
centres  with  steel  tyres,  iron  skeleton  wheels,  steel  axles,  locomo- 
tive driving  wheels  with  crank  axle,  steel  wheels  and  axles  for 
colliery  tram-trucks  and  iron  colliery  tubs,  wrought  iron  girders, 
iron  spikes,  steel  fish  plates,  roofing  tiles,  fire-bricks,  miscellaneous 
firewood,  firewood  sleepers,  Ac.  &c.  &o. 

Tenders  will  be  received  at  the  office  of  the  Controller  of  Stores, 
East  Indian  Railway  Company,  Fairlie  Place,  Calcutta,  up  to  noon 
of  Wednesday,  the  29th  February,  1888,  for  the  purchase  of  surplus 
and  condemned  stores  as  above,  at  Howrah,  Giridih,  Asansol, 
Jamalpur,  Dinapore,  Allahabad,  Cawnpore,  Ferozabad,  Tuudla, 
Agra  Junction,  Bhandai,  and  Ghaziabad. 

Tenders  must  be  submitted  in  the  form  to  be  obtained  at  the 
office  of  the  Controller  of  Stores,  where  printed  lists  of  the  stores 
can  also  be  had,  and  tenders  submitted  in  any  other  way  will  not 
be  considered. 

The  various  lots  are  open  to  inspection  by  intending  purchasers 
on  application  to  the  Storekeepers  in  charge  of  the  depots  where 
the  stores  are  respectively  located. 

D.  W.  CAMPBELL, 

Agent. 
Calcutta,  January  27,  1888. 


WANTED. 


A  DISTRICT  ENGINEER  FOR  THE  DISTRICT  BOARD 
of  Dinagepore  on  a  salary  of  Rs.  400  a  month,  including  con- 
tribution for  pension,  plus  travelling  allowance  at  the  rate  ad- 
missable  under  the  Civil  Travelling  Allowance  Code.  Candidates 
must  possess  qualifications  as  prescribed  by  Government  and 
published  in  the  Calcutta  Gazette  of  16th  March  1887,  Part  IB, 
page  79.  Applications,  accompanied  by  testimonials  and  medical 
certificate,  must  be  made  iu  the  way  laid  down  in  paragraph  11  of 
the  above  rule. 

Candidates   must  apply   stating   age    on    or    before    the   27th 
February  1888. 

SITAKANT  MOOKERJEE, 

Vice-Chairman,  for  Cliairman. 

DiNAQEPORE  District  Board's  Office, 
The  litk  January  1888. 


N  ENGINEER    OF 


NOTICE. 

30    YEARS    PRAOTIOAL    Ex- 


perience seeks  a  re-engagement  as  Distiller  or  Brewer, 
and  is  capable  of  erecting  any  plant,  or  work  same.  Machinery 
of  any  description  ordered  from  home,  upon  most  advan- 
tageous terms. 
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Address — M.I.E. 
c/o  Indian  Engineering, 


FHIGE    Es.  2. 
NEW  TYPES  OF  CHEAP  ROOFS. 


BY 


W.  G.  BLIGH,  Executive  Engineer. 

Reprinted  from  "Indian  Engineering." 
Apply  to— AUTHOR, 

MiRZAPOEE. 
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FRANK  W.  THOMPSON,  B.E.,  of  Ceylon. 

Is  on  a  visit  to  tlio  Australian  Colonies. 

Aianss-co  EDITOR  OF  THIS  JOURNAL. 


GREAT  WESTERN  HOTEL, 

BOMBAY.  [29] 


The  engineering  &  MINING  JOURNAL. 
SOMOKtpnoN  Prick,  including  poatatie  for 
India  knd  all  countries  in  the  Postal  Union, 
96=80*.  =Rs.  14  per  annum.  All  paymentt 
Most  be  wade  in  advance. 

e  Scientific  Publishinof  Co., 

27,  PARK  PLACE,  NEW  YOKK, 
Agents  for  Indian  Enfjinffring. 

nio.     A     ng  pENNING, 

FOR.  MEM.  INST.  PATENT  AGENTS, 

13,    ECROPEAS    ASTLDM    L&NR, 

CALCUTTA. 
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NE-TT-  BOOKS. 

By  Rai  Bahadur  Kunliya  Lai, 
M.I.C.E.,  lato  Executive  Engineer, 
P.W.D.,  Punjab,  Fellow  of  the  Punjab  Uni- 
versity. 

Specifications  op  Works,  with  a  few  Useful 
Rules,  FormuliB,  and  Tables,  Illustrated  with 
Examples.   Ke.   1-0-0. 

UsKFOL  Rdlks  and  Tablks  relating  to  Mea- 
surement of  Timber,  Illustrated  with  Practical 
Examples.  Second  edition,  revised  and  im- 
proved.    Rs.  2-8-0. 

*."  These  Tables  give  at  sight  the  cubic  and  super- 
ficial contents  of  Timbers.  They  are  designed  for'the 
use  of  Engiueors.Overseers,  Contractors,  and  others. 

Thk  NEW  IMPERIAL  PRESS,  Lahore. 


ASUTOSH  AUDDY  &  CO., 

14  and    16,   GOBIN   CHAND    DHUR'S   LANE,   CALCUTTA. 
Type  Founders.  Stereo-Typers  and  other  Printing  material  Suppliers, 

Electrotypinjf  and  Wood  Engraving' of  the  best  class  at  moderate  prices. 
(IJ)  I'articnlars  and  references  on  application. 


PATENT  POCKET  SLIDE  RULES, 

Tor  Engineering;  Calculations, 

Forgiving  at  sight  results  mhich  U'Oulii  other-Mist 
he  only  obtained  by  working  tedious  mathematical 
tortHut<e. 

Designed  snd  patented  by  LALA  GANGA  BAM 
A.  M.  I.  C.  E,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab' 
^o.  1.— For  Scantlings  of    Timber  in  Beams  and 
Joists,  and  for  Strains  ou  Trusses,   Ap- 
plicable to  all  forms  and   Spans.     Price 
Rs.    ..  ..  ..  _  10 

No.  1— For  Thickness  of  Retaining  Walls  (level 
topped  and  surcharged),  all  shapes  and 
heights,  under  all  possible  conditions. 
Price  Rs.  .0 

No.  3.— For  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  Ac,  all  form  and  spans) ; 
Bending  and  Shearing  Strains  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  counter-bracing  deter, 
mined  at  sight.     Price  Rs.  IJ 

-  V  FULL  SET  FOR  Rs.  24 

Illustrated  Pamphlet  of  Instructions,  shewing 
several  examples  worked  out,  accompany  each  in. 
strument.     Pamphlet  separate,  8  annas, 

JOHN  FLEMING  &  COMPANY,   BOMBAY. 


BALMER,  LAWRIE     &    CO.,  Calcutta. 
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BANKING. 

Current  Accounts  opened  and  conducted,  free  of  charge ;  interest 
at  3  per  cent  per  annum  credited  half-yearly  on  minimum  month- 
ly bftUnoes  exceeding  Rs.  500,  or  at  2  per  cent,  on  balances  of  not 
less  than  Rs.  250.  Cheques  draw^n  in  excess  of  funds  at  credit 
will  only  be  paid  under  special  sanction,  and  a  commission 
of  1  per  cent,  charged,  with  interest,  until  date  of  re-payment. 

Fixed  Deposits  in  sums  of  Rs.  500  and  upwards  received  for  sta- 
ted periods,  on  which  interest  is  allowed,  payable  either  in  In- 
dia or  England  at  current  exchange  ;  special  terms  on  application. 

Remittances. — Drafts  granted  at  the  current  rate  of  exchange,  on 
Messrs.  Alex.  Lawrie  &  Co.,  London,  and,  if  desired,  the  first 
will  be  sent  direct  to  address  in  Europe  ;  when  payable  to  a  lady, 
the  Christian  name  in  full  b  required.  Periodical  remittances 
to  England  arranged  for  ;  credits  opened  at  home,  if  wished,  and 
regular  family  payments  made  in  England.  Cypher  addresses, 
for  use  in  remitting  by  telegram,  registered  without  charge. 

Investments. — Government  and  other  Securities,  Debentures,  Shares, 
etc.,  purchased,  sold,  received  for,  and  delivered  from,  safe  cus- 
tody, ;  DiWdends  and  interests  collected  at  one  uniform  charge  of  J 
per  cent  commission.  Constituents  advised  regularly,  if  desired, 
of  the  market  value  of  their  investments. 

Pay  Bills  and  Pensions  realised.  Approved  bills  on  London  cashed 
or  forwardwl  for  collection. 


AGENCY. 

Regimental  and  Personal. — Goods,  baggage,  parcels,  etc.,  lauded 
and  cleared  at  Calcutta  and  forwarded  to  destination  up-country. 
To  ensure  accuracy  and  despatch,  constituents  should  instruct  send 
ers  at  home  to  ship  through  Messrs.  Geo.  W.  Wheatley  &  Co.  's 
"  Globe  Foreign  Express"  (London  and  Liverpool).  Packages  for 
shipment  home  must  be  addressed  to  Balmer,  Lawrie  &  Co.,. 
Proprietors,  Anglo-Indian  Carrying  Co. 

Passages  Booked  by  all  first-class  steamers,  free  of  commission 
charge ;  constituents  met  on  arrival  from  either  up-country  or 
abroad,  their  baggage  received  and  warehoused,  if  necessary. 
Letters,  Telegrams,  etc.,  received,  forwarded  or  kept  till  called  for. 
Life  Insurance  arranged  on  the  most  favourable  terms  with  the 
best  Offices. 

Business. — Commercial  Companies,  Trading  Firms,  Clubs,  News- 
papers, etc.,  represented  in  London  or  Calcutta ;  if  local,  their 
general  business  and  financing  details  are  organised  and  managed  ; 
if  up-country,  all  shipping  and  forwarding  requirements  are  attend- 
ed to. 


London  Agents: 

Messrs.  Alex.  LAWRIE  &  Co., 

14,   St.   Mary  Axe,   E.G.         [G2] 


GEO.  GAHAGAN  &  CO., 

EirailTEEES,    FOUNDERS,    AlTD    TIMBEZl  1«IEECHANTS. 

CASTINGS  UP  TO  30  TONS  DAILY.    FORCINGS  UNDER  STEAM  HAMMER.    RIVETTING  BY  HYDRAULIC  RIVETTER. 


Da(i(jiu>  and  Estimates  furnished  for  Bridges,  Roofs,  and  all  kinds  of  Iron  and  Brass  work. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN  FIRMS:— 
BrOVa   a&l   May's    Portalilo    Engines,   Vfirtical    Engines,    and   Centrifugal  Pumps.     Tho  ZUlSllisll  Dy&aSlitd 

Compiay-    Tte  "O'liited.  Elioaish  "Westpiialiaa  Guiipowlor.    Lee  and  Son's  Celebrated  Portland  Cement. 
J.  H-  Zlorg^an  and  Son's  Mangaiore  Tiie^ 

FOR  SALE  : — Corrugated  Iron,  ("Ash  and  LacyV  well-known  Globe  Brand,)  Plate,  Bar,  Angle  and  Tee  Iron,  Cast  and 

Wrought  Iron  Pipes  and  Fittings,  Tools,  &c. 
Qlute-w  Coats  Iron  and  Steel  Company's  Stool  and.  Iron  Angles  and.  Tees.   Flat,  BonnA  and  Square  bars  "  Coats  Best." 
No.  1  Dynamite  ...  Rs.  1    6  per  lb.     I    No.  1  Blasting  Gelatine  ...  ...  Rs.  1    12  per  lb. 

Treble  Dynamite  Detonators  ...     „    2  10  per  100    I    Gelatine  Detonators         ...  ..     „    2    14  per  100 
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■  The  Ojiice  of  PMication  of  Jnliiaii  <Enginen-tng  is  at  tlie  "  Star 
Press,"  19,  hall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  bearing  upon 
literary  inatters,  shoidd,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,    Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertiseinents  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta;  and  all  remittances  be  made  payable  to  them. 

Jgtrms  of  Subscription  : 

Yearly.  Half-Jearly.  Quarterly. 

Including  Postage  in  India       ...  Rs.  12    ...    Es.  7    ...    Es.  4 

Spednieti  copy — Free;  Single  copy — One  Rupee, 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added.        

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 

LONDON.— Street  &  Co.,  30,  Comhill,  B.C. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

ROME.— LOESCHER  &Co. 

STRAITS  SETTLEMENTS.—"  The  Straits  Times,"  Singapore. 

CHINA    AND   JAPAN.— Lane,  Crawford   &   Co.,     STong-Kong 

Slmnghai,  and  Yokohama. 

JAVA.— G.  KoLFF  &  Co.,  Batavia. 

AUSTRALIA.— Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  (Jharges  for  JIdvcrtisements. 

One  Page.  Half  Page.        Quarter  Page.         Eighth  Page.        Sixteenth  Page. 

Es.  50     ...     Es.  30     ...     Rs.  18     ...     Rs.  10      ...       Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 


EDITORIAL  ANNOUNCEMENTS. 


An  Index  of  the  contents  of  Volume  II.  with 
a  title  page  will  be  issued  with  our  next  number. 


Contributors  would  doubly  favor  us  by  having 
any  drawings  or  sketches  that  may  accompany 
their  articles  prepared  of  a  size  to  suit  the  pages 
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THE  BOMBAY  P.  W.  D.  •^ 

The  latest  Classified  List  of  the  Bombay  P.  W.  D. 
shows  the  status  quo  of  mystery  and  uncertainty  un- 
altered. We  find  the  "  General  Buildings  and  Roads,  and 
Irrigation  Branches"  administered  by  one  Secretary,  and 
the  appointment  of  "  Joint  Secretary"  is  non-exsistertt. 

The  re-organization  scheme  for  the  Department  being 
still  under  discussion,  the  temporary  promotions  in  lieu 
of  officers  who  went  home  in  April  last  are  still  withheld 
to  the  great  loss  and  discontent  of  those  concerned. 

One  of  the  alterations  which  it  is  surmised  that  thp 
Governor  of  Bombay  is  desirous  of  instituting  is  to  sub- 
divide the  dual  appointment  of  Chief  Engineer  and 
Secretary  to  Government.  This  plan  was  tried  before  in 
1861,  and  was  found  not  to  answer ;  hence  the  rule  in 
the  P.  W.  Code  that  the  senior  Chief  Engineer  shall  be 
the  Secretary  to  Government. 

This  is  evidently  right,  for  unless  the  senior  or  the  most 
capable  Engineer  is  associated  with,  and  possesses  thfe 
confidence  of,  Government,  there  will  be  no  unity  nor 
firmness  in  the  adminLstration. 

The  Department  should  have  a  single  head  to  select 
men  for  the  different  posts,  to  decide  appeals  made  from 
tlie  decisions  of  the  Superintending  Engineers,  and  to 
settle  the  hundred-and-one  questions  that  crop  up  affect- 
ing the  Department  as  a  whole.  If  there  is  also  a  Secre- 
tary junior  to  the  Chief  Engineer,  and  yet  not  directly 
under  his  orders,  there  will  practically  be  two  heads  of 
the  Department,  the  Government  acting  through  its 
Secretary  and  the  Chief  Engineer.  This  is  bound  to 
cause  fiiction,  unless  the  latter  is  weak  enough  to  consent 
to  self-effacement.  It  is  hoped,  however,  that  no  alteration 
will  be  allowed  in  the  Code  rules  in  this  direction. 


ANSWERS  TO  CORRESPONDENTS. 
"  Detebmination,"  "  DoRABji  B.    Eabadina,"   "  W.  Leonaed," 
"  W.  G.  Blioh,"  "  Bbvenok."— In  our  next. 


THE  INDIAN  TELEGRAPH  DEPARTMENT'S 
WORK. 

The  Indian  Telegraph  Department  did  good  work  du- 
ring the  official  year  1886-87,  especially  in  Upper  Burma, 
in  connection  with  the  war.  The  value  of  the  aid  render- 
ed there  to  military  operations  has  been  acknowledged 
alike  by  the  Commander-in-Chief  and  the  Government  of 
India.  Of  the  2524  miles  of  new  line,  and  the  5410  miles 
of  wires,  with  incidental  construction  works,  many  were 
carried  out  with  infinite  pains,  and  under  many  disadvant- 
ages, in  England's  new  Eastern  dominion.  They  involved 
hard  work  and  hardship,  not  only  on  all  employed  there, 
high  and  low,  but  on  many  departmental  officials  at  many 
Indian  stations. 

Excluding  Burma  and  its  anarchies  from  the  calcula- 
tion, the  Director  General  of  Telegraphs  claims  a  marked 
reduction  in  interruptions  to  the  working  of  his  lines  last 
year,  as  compared  with  previous  years,  and  modestly  exults 
in  the  fact  that  for  efficiency  of  its  line  maintenance,  the 
Indian  Department  "  continues  to  take  precedence  of  all 
other  telegraphic  administrations."  Nor  is  it  leas 
successful    financially.     In   the    Government    Resolution 
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on  its  last  year's  working  we  find  it  written  :  A 
general  review  of  the  financial  results  of  the  year, 
then,  as  compared  with  those  immediately  preceding  it, 
shews  a  decreasing  expenditure  on  capital,  a  very  marked 
Increase  in  gross  revenue,  a  moderate  increase  in  working 
expenses,  and  a  large  rise  in  net  revenue.  These  results, 
regarded  from  the  point  of  view  of  telegraphic  adminis- 
tration, are  sound  and  satisfactorj-,  as  indicating  the  well- 
organised  power  which  lies  in  the  Telegraph  Department 
to  cope  with  the  increase  in  work  which  is  represented  by 
the  large  increase  in  the  gross  receipts. 

Having  thus  liberally  bepraised  the  Department,  Colonel 
Pemberton  goes  on  to  suggest  with  bad  grace  that  9  lakhs 
of  the  increase  claimed  for  successful  financial  working  is 
"  spurious  "  since  it  must  be  set  down  to  State  telegrams, 
and  suggests  that  they  are  dummies,  and  ought  not  to 
count.  Nevertheless  the  Department  earns  the  increase. 
But  for  it  Government  would  have  to  pay  for  what  Colonel 
Pemberton  is  pleased  to  call  dummies.  And  having  to 
pay  we  doubt  whether  half  the  number  of  State  messages 
now  passing  over  Indian  lines  would  not  be  found  mes- 
sages of  supererogation  instead  of  "  spurious  "  messages 
But  that  is  by  the  way. 

With  regard  to  the  system  of  quadmplex  working  be 
tween  Madras  and  Bombay,  introduced  a  couple  of  years 
ago,  we  are  told  that  it  has  worked  with  a  fair  amount  of 
success ;  but  that  owing  to  the  length  of  the  circuit,  and 
climatic  and  other  causes,  its  stability  has  not  yet  proved 
quite  equal  to  that  obtained  in  other  countries,  with 
generally  much  shorter  distances,  and  more  favomable 
physical  conditions.  That  matter  of  the  long  distances  over 
which  electricity  has  to  be  transmitted  along  many  of  the 
lines  under  the  control  of  the  Indian  Telegraph  Department 
is  one  very  often  lost  sight  of  It  Is  between  the  great  trad- 
ing centres  lying  many  hundreds  of  miles  away  from  one 
another  between  which  the  bulk  of  the  work  has  to  be  car- 
ried on,  and  not  between  towns  that  are  more  or  less  close 
together,  as  they  are  in  England  and  on  the  Continent. 
In  order  to  deal  with  Indian  long  distances,  the  conduc- 
tivity of  the  wires  and  the  sensitiveness  of  the  instru- 
ments used  by  the  Indian  Department  are  fixed  at  a 
much  higher  standard  than  is  usual  in  other  countries 
It  appears  that  in  spite  of  these  precautions,  and  the  ad- 
vantage taken  of  automatic  retransmission,  a  good  deal  of 
repetition  of  messages  is  found  necessary.  Besides  the 
introduction  of  quadmplex  working  referred  to  above,  du- 
plex working  has  been  considerably  extended  and  in  some 
important  details  improved.  The  use  of  hard  drawn  copper 
win;  in  place  of  iron  wire  is  departmcntally  approved  of, 
and  is  to  be  extended. 

It«  disadvantages  are  the  need  of  very  careful  handling 
in  its  erection,  and  its  high  rate  of  expan.sion  and  contrac- 
tion under  changes  of  temperature,  but  the  former  can  be 
overcome  by  the  emplojTnent  of  properly  trained  workmen, 
and  the  latter  may  almost  be  disregarded  in  con.sideration 
of  its  immense  electrical  superiority.  The  high  conduc- 
tivity of  copper  as  compared  with  iron  is  well  known,  but 
when  hard  drawn  anri  pure  it  is  foiind  to  ponsess  great 
mechanical  strength,  and  is  practically  free  from  the  electro- 
magnetic inertia  which  in  iron  wires  so  seriously  retards  the 


transmission  of  electricity.  In  India,  where  the  distances- 
are  so  enormous  compared  with  those  of  most  other  coun- 
tries, this  quality  will  prove  of  the  greatest  value,  and  mark- 
ed improvement  is  confidently  expected  from  its  use  on 
some  of  the  long  circuits. 

We  are  glad  to  hear  that  in  the  Departmental  work- 
shops many  things  were  manufactured  last  year,  which 
formerly  had  to  be  imported  from  England.  The  work- 
shops also  repaired  a  lot  of  instruments,  turned  out  large 
quantities  of  .line  stores,  and  issued  several  thousand 
items  of  electrical  apparatus.  Their  outturn  is  valued 
at  Rs.  5,23,435. 

There  were  326  combined  post  and  telegraph  offices 
open  at  the  end  of  the  year,  connected  with  trunk  lines 
by  4,285  miles  of  wire ;  and  messages  aggregating  more 
than  5 1  lakhs  of  rupees  in  value  were  despatched  from 
them,  a  large  proportion  by  the  native  community.  This 
is  a  sign  of  the  times,  and  an  encouraging  one.  Apropos, 
we  find  the  Director-General  of  telegraphs  writing  : 

2,516,826  paid  telegrams  were  despatched,  against 
2,289,938  in  1885-86,  an  increase  of  226,888,  of  which 
155,768,  or  nearly  70  per  cent.,  were  Inland  Private  Tele- 
grams. Although  satisfactory  as  an  indication  of  the 
growing  appreciation  by  the  public  of  the  enlarged 
facilities  afforded  in  recent  years,  this  increase  can  hardly 
yet  be  regarded  as  an  adequate  response  to  the  extent 
of  those  facilities.  It  is,  however,  not  unreasonable  to 
expect  that  the  native  public  will  in  time  appreciate,  at 
its  full  value,  the  means  of  rapid  communication  which 
have  been  so  widely  extended  in  their  interests,  and  that 
this  class  of  traffic  will  assume  far  larger  proportions :  it 
has  already  increased  42  per  cent,  under  the  stimulus  of 
the  extensions  efifected  during  the  last  four  years. 

SIR  ALFRED  LYALL  AND  HIS  SATRAPY. 
II. 

We  continue  our  commentary  on  Sir  Alfred  Lyall's 
account  of  his  stewardship  as  Lieutenant-Governor  of  the 
North- West  P  rovinces  and  Chief  Commissioner  of  Oudh, 
Chapter  VI.  of  his  apologia  is  labelled  "  Land  Revenue, " 
and  deals  with  a  good  many  miscellaneous  subjects  over 
and  above  rent  assessments  and  realizations,  supervising 
Kanungos,  and  the  education  of  Patwaris —  "  and  their 
heirs  " — in  survey  work  and  mensuration,  the  use  of  the 
plane  table,  and  arithmetic.  A  Revenue  Board  move  in 
a  decidedly  right  direction  is  the  pargana  book  which  has 
to  be  kept  at  every  tahsil  with  the  object  of  collecting 
and  tabulating  statistics  and  information  as  to  the  circum- 
stances and  conditions  of  every  estate  lying  within  its 
boundaries.  Officers  of  Government  are  required  when  on 
tour  to  inspect  this  record  ;  to  scrutinize  carefully  all  en- 
tries made  in  it ;  to  make  notes  in  it  of  any  facts  materi- 
ally affecting  the  economic  condition  of  the  people  which 
may  have  come  under  their  own  notice.  It  is  obvious  that  a 
latter  day  Domesday  book  of  this  description  may  become 
a  very  valuable  economic  register,  and  work  of  reference 
as  well  as  an  authoritative  record  of  rights  in  property. 

At  the  commencement  of  Sir  Alfred  Lyall's  reign  the 
services  of  an  additional  Engineer  were  placed  at  the  dis- 
posal of  the  Agricultural  Department,  to  investigate  sub- 
terranean water-supplies,  the  modes  of  construction,  and 


February  11,  '88.] 


INDIAN  ENGINEERING. 


103 


cost  of  the  different  kinds  of  wells  used  in  different  parts 
of  the  North- West  Provinces  and  Oudh,  the  area  served 
by  them,  the  cost  of  irrigating  from  them,  etc.  The  out- 
come of  these 'professional  enquiries,  together  with  a  report 
on  experimental  wells  in  the  North- West  Provinces  and 
Oudh,  tended  to  shew  that  well  construction  by  the  State 
on  any  adequately  large  scale  could  not  be  undertaken 
with  definite  prospect  of  advantage  or  profit. 

It  was  therefore  considered  advisable  to  leave  all  such 
utilitarian  endeavour  to  private  enterprize,  assisted  by- 
loans  of  public  money,  and  guided  where  necessary  by 
^  the  professional  advice  of  Engineers  attached  to  the  De- 
partment of  Land  Records  and  Agriculture,  and  the  Court  of 
Wards.  Sets  of  dredging  apparatus  and  an  ingenious  and 
useful  boring  tool,  perfected  by  Mr.  Wilson,  the  Depart- 
mental Engineer,  are  reported  as  having  proved  most 
valuable  aids  to  successful  and  economical  well  sinking. 

Reclamation  of  usar  lands  has  been  attempted  without 
success  apparently.  The  Commissioner  of  Jhansi  is  ex- 
perimenting with  a  scheme  for  the  reintegration  by  means 
of  dams  to  control  surface  drainage  of  tracts  of  country 
which  have  been  denuded  of  soil ;  but  of  his  experiment 
no  particulars  are  as  yet  available.  Again  we  are  told 
that  the  alleged  effect  of  canal  water  in  promoting  the 
spread  of  reh  has  formed  the  subject  of  careful  observations 
and  minute  special  experiment  in  a  number  of  villages 
selected  for  the  purpose  ;  and  that  maps  have  been 
drawn  up  shewing  the  area  and  distribution  of  usar  and 
the  depth  of  the  subsoil  water  level  throughout  the 
provinces  lately  administered  by  Sir  A  Lyall.  It  seems 
to  us  that  in  such  a  matter  the  opinions  of  a  scientific 
Bk  chemist  would  have  been  of  more  use  than  maps. 
H  Planting  trees  in  the  scorched  shadeless  plains  of  India 

W       is  held  to  be  a  work  of  religious   merit  by  Hindoostanees, 
of   practical   utility  by   Europeans.     Sir   Alfred   Lyall's 
administration  is  to  be  credited  with  2,000  miles  of  good 
works  in  the  way  of  roadside  avenues.     Special    attention 
has  been  paid  to  profitable  disposal  of  the  products  of  this 
B,      umbrageousness,  and  the  trees   have    become    a    valuable 
H      property,  receipts  in     many   districts   exceeding  expen- 
B      diture.     This  is  an  example  we  should  like  to   see  imitat- 
^r      ed  on  a  good  many  wasted   roadsides    in   India.     We   are 
not  told  whether  the  model  farm  at   Cawnpore    has    paid 
expenses.     We  are  simply  told  that  it  has  been  "maintain- 
ed "  and  a  possibly  judicious  silence  is   maintained    as    to 
its  operations.     This  contrasts  unpleasantly  though    with 
a  statement  made  a  few  lines  further  on  in  the  same  para- 
graph that  the  Horticultural  Gardens  at  Lucknow  continue 
to  be  managed  with  efficiency  and  economy. 

Here  is  a  paragraph,  suggestive  of  the  beauty  and  uses 
of  Free  Trade  as  a  shibboleth  : — "A  careful  enquiry  into 
the  condition  and  prospects  of  tea  cultivation  in  Kumaun, 
Garhwal,  and  the  Dun,  shewed  that  the  industry  was 
in  a  state  of  extreme  depression,  chiefly  on  account 
of  the  cessation  of  the  Central  Asian  demand,  and  the 
restrictions  placed  by  the  Chinese  Government  on  trade 
with  Thibet,  while  Chinese  tea  is  admitted  free  of  duty 
into  India."  And  yet  Indian  Governments  profess  a  wish 
to  foster  a  home  demand  for  tea.      With  that  aim  shops 


for  the  sale  of  tea  in  leaf  and  in  infusion  have  been 
opened  under  Government  patronage  at  Cawnpore  and 
Lucknow. 

\Apropos  of  tea,  and  its  consumption  in  lieu  of  more 
deleterious  stimulants,  many  missionaries,  and  other 
well  meaning  people,  make  a  fuss  every  now  and  again 
about  Government's  "  patronage"  of  liquor  stills  and 
its  Excise  Systems.  Unsophisticated,  ingenious  people, 
they  say  are  being  encouraged  to  drink.  Unholy  pro- 
fits on  the  sale  of  spirituous  liquors  help  to  fill  Pro- 
vincial Exchequers,  and  the  wickedness  and  ill  ef- 
fects on  society  of  this  unearned  increment  they  never 
tire  of  denouncing.  With  regard  to  the  North-West 
provinces  and  Oudh  the  blue  book  now  before  us  declares 
that  although  consumption  of  spirits  has  considerably  in- 
creased of  late  years  still  the  total  yearly  consumption  is  by 
no  means  absolutely  large.  It  amounts  to  little  more  than 
one  pint  for  each  adult  male  of  the  population,  and 
about  three  pints  for  every  adult  male  of  the  acknowledg- 
ed drinking  castes.  The  castes  that  is  to  say  which  take 
the  place  of  navvies  in  England.  If  they  never  had 
recourse  to  stimulants  to  pull  them  through  their  spells 
of  hard  work.  Engineers  in  India  would  find  construction 
of  railway  lines,  and  hill  roads,  and  public  works  of  sorts  a 
much  more  difficult  business  than  they  do  now.  Again, 
we  are  told  that  the  officers  best  qualified  to  judge  testify 
to  marked  improvement  in  the  condition  of  the  working- 
classes  within  the  last  few  years.  And  with  this  improve- 
ment comes  an  occasional  treat  of  the  poor  man's  one 
luxury.  He  "  likes  a  drop  of  good  beer,"  in  England  ;  out 
here  he  fancies  toddy  ;  but  whether  out  here  or  in  the  old 
country  human  nature  is  human  nature,  and  will  probab- 
ly so  continue  to  the  end  of  the  chapter,  all  cants,  and 
Phariseeisms,  and  dog  in  the  manger-isms  notwith- 
standing. 

During  the  administrative  period  under  review  the 
central  prisons  of  Bareilly,  Benares,  and  Fatehgarh,  have; 
been  largely  extended  and  improved.  Although  no  really 
skilled  laborers  were  withdrawn  from  intra-mural  indus- 
tries, yet  most  of  the  building  work  was  executed  by  con- 
vict labor,— without  any  of  the  ill  consequences  croakers 
are  fond  of  attributing  to  such  economical,  useful,  and 
healthy  employment  of  our  prison  populations. 

We  should  like  to  see  jail  labor  more  generally  utilised 
in  such  fashion  in  India.  We  note  that  the  restrictions 
imposed  some  years  ago  by  the  Secretary  of  State  on 
intra-mural  jail  industries  have  recently  been  relaxed,  on 
condition  that  injurious  competition  with  private  capital- 
ists is  avoided — a  proviso  to  which  we  are  glad  to  find 
the  Government  proclaiming  that  it  attaches  much  im- 
portance. It  will  not  be  always  the  easiest  thing  in  the 
world  for  jail  authorities  to  avoid  competition  :  still, 
where  there's  a  will  there's  a  way. 

In  connection  with  the  subject  of  urban  sanitation 
the  Lyall  Retrospect  says  that  projects  are  "  under  dis- 
cussion "  for  the  better  water-supply  of  the  large  towns  of 
Allahabad,  Agra,  Lucknow,  and  Benares.  As  to  vil- 
lage sanitation  it  is  written  that  "  the  difficulties  in  the 
way  of  practical  reform  are  very  great.  "     They  are  great 
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just  because  in  dealing  with  them  and  their  authors 
Government  "  makes  believe,  "  as  our  nurscrj-  folk  s;iy,  to 
be  dealing  wth  sensible  men,  and  not  with  grown  np 
children.  Perhaps  when  qnalified  women  doctors  are 
spread  all  over  the  country  there  will  be  reform  in  this 
direction.  Two  European  lady  doctors  have  recently 
been  attached  to  the  Agra  Medical  School  to  instruct  the 
female  subjects  in  special  subjects  and  a  woman's 
hospital  and  other  needful  buildings  are  under  constr^ic- 
tion  from  funds  supplied  by  the  National  Association  for 
suppljing  female  mediwil  aid,  supplemented  by  a  grant 
from  Government. 

On  the  whole,  the  account  rendered  of  Sir  Alfred  Lyall's 
five  j-ears  of  oflGce  is  a  record  of  good  work  faithfully  per- 
formed, and  a  not  inconsiderable  amouut  of  progress 
achieved. 


MORE  TAXES. 

If  a  candid  confession  is  good  for  the  soul,  Mr.  West- 
land  must  have  found  some  relief  in  unburdening  his  mind 
on  the  subject  of  Indian  finances.  It  is  true  he  has 
thrown  a  good  deal  of  light  on  it,  but  it  is  a  poor  con- 
solation to  know  that  we  are  not  only  much  worse  off  in 
this  respect  than  what  was  anticipated,  but  there  is  not 
even  a  glimmering  of  hope  in  the  near,  and  for  the  matter 
of  that  in  the  distant,  future.  There  is  a  proverb  which 
saj-8  "  it  is  darkest  before  dawn,"  and  another  akin  to  it 
"  that  when  things  come  to  the  worst  they  must  mend ;' 
but  the  darkness  has  brooded  so  long  over  the  monetary 
affairs  of  this  country,  and  we  have  been  so  long  accus- 
tomed to  the  dark  side  of  the  question,  that  we  really  de- 
spair of  seeing  the  daybreak  and  the  clouds  roll  away 
However,  it  is  some  comfort  to  be  informed  that  either  there 
will  be  a  trifling  deficit  or  a  small  surplus  at  the  close  of 
the  coming  official  year,  it  is  diflScult  to  say  which,  consider- 
ing the  mass  of  figures  with  which  Mr.  Westland's  speech 
is  interlarded.  It  is  once  this  and  at  another  time  that. 
To  go  through  the  labyrinth  of  accounts  would  require  the 
patience  of  Job  and  we  are,  therefore,  not  surprised  that  not 
one  of  our  contemporaries  has  referred  to  them  iu  detail. 

There  is  one  point  in  connection  with  Mr.  West- 
land's  speech  which  we  would  notice  before  passing 
on  to  the  subject  of  this  article.  He  is  impatient  of 
criticism.  After  having  administered  a  severe  castigation 
in  print  to  his  critics  who  accuse  the  Government 
of  "  wanton  extravagance, "  and  "  whose  accusations 
waste  themselves  in  generalities,"  instead  of  confining  the 
charge  "  to  specific  items  of  expenditure  which  it  is  con- 
sidered might  with  advantage  he  discontiimed,"  he  lashes 
himself  into  a  fury.  It  was  too  much  for  his  nerves 
to  bear  the  affliction  with  complacency,  and  he  burst 
into  "  with  such  people  I  do  not  care  to  argue,  and  the 
Legislative  Council  is  not  the  place  where  such  arguments 
arc  called  for"  Human  nature  is  the  same  all  over 
the  world  and  we  will  overlook  this  exhibition  of  in- 
firmity of  temp(;r,  even  in  the  Viceregal  Chamber.  But 
with  the  deference  due  to  such  an  authority  in  the  ma- 
nipulation of  figures,  we  cannot  help  observing  that  if 
arguments  were  pennitted  in  the  highest  council  in  India, 


we  would  not  have  the  niisforture  to  witness  the  spectacle 
of  recurring  annual  deficits  instead  of  a  surplus.  It  is 
only  because  the  public  is  not  taken  into  the  confidence 
of  the  Government,  that  we  are  treated  to  these  repeti- 
tions of  miscarriage  in  making  the  two  extremes  meet. 
There  was  a  lament  about  the  appearance  of  the  lean  kine 
in  supersession  of  the  fat  kine  gone  to  fresh  woods  and 
pastures  new,  to  which  Sir  Alfred  Lyall  referred  two 
years  ago,  when  he  introduced  the  Income  Tax,  but  as 
Mr.  Westland  truly  observes,  "  he  did  not  then  know 
how  terribly  lean  they  were  going  to  be."  After  passing 
over  these  stereotyped  forms  of  expression,  which  are  in- 
tended to  impart  a  dramatic  effect  to  the  debate  in 
Council,  let  us  see  how  our  accounts  are  settled  for  us  by 
the  "  powers  that  be." 

The  Financial  Statement  of  March  1884  contained 
comparative  figures  of  accounts  for  the  previous  ten 
years,  from  which  we  find  that  the  expenditure  in  the 
first  of  the  series  of  years  was  Rs.  5,74,00,000  and  in  the 
last  of  them  Rs.  7,11,00,000,  shewing  an  increase  of 
Rs.  1,-37,00,000,  or  about  24  per  cent.  In  the  items  of 
increase  are  included  Railways,  extension  of  Irrigation, 
and  that  of  Post  Offices  and  Telegraphs.  The  first-named 
accounts  for  Rs.  68,00,000,  which  means  that  during  the 
period  mentioned  above  there  was  an  addition  of  many 
miles  of  Railway,  and  that  the  Government  had  to  pay  a 
much  higher  rate  of  exchange  on  the  remittances  required 
to  pay  the  guaranteed  interest.  In  the  same  way  Irrigation 
absorbed  Rs.  .5,00,000,  while  Post  Offices  and  Telegraphs 
account  for  Rs.  6,00,000.  But  this  cannot  be  said  to  be 
a  loss  as  these  departments  briijg  in  as  much  revenue  as 
they  cost  in  expenditure.  Comparing  the  figures  of  1884-85 
with  those  of  the  present  official  year,  it  is  seen  that 
whereas  four  years  ago  there  was  a  revenvie  of  51  millions, 
of  which  48  went  on  expenditure  and  3  in  exchange,  in 
1887  the  revenue  was  enhanced  by  3  millions  more,  mak- 
ing 54  in  all,  but  as  exchange  costs  5  millions  instead  of 
3,  this  enhancement  really  means  one  million  for  in- 
crease of  expenditure.  From  a  tabular  statement  in  the 
printed  address  of  Mr.  Westland  it  appears  that  the  Rail- 
way Revenue  Account  in  1883-84  was  Rs.  80,66,000  ;  in 
1884-85  Rs.  76,85,000 ;  and  in  1887-88  Rs.  90,02,000 ; 
deduct  interest,  annuities  and  other  charges,  the  ac- 
counts stand  as  follow  for  those  years  :  viz.,  Rs.  72,69,000, 
Rs.  75,63,000,  and  Rs.  86,00,000  respectively.  Comparing 
with  the  financial  position  of  1884-85  the  Budget  estimates 
of  1887-88,  notwithstanding  the  increase  in  railway  earn- 
ings, which  was  scarcely  at  a  pace  to  cover  the  charges  on 
account  of  interest  and  annuities,  and  also  taking  into 
consideration  the  heavy  exchange,  it  more  than  absorbs  all 
the  increased  earnings.  For  Imperial  Public  Works  the 
ordinary  standard  is,  Rs.  10,00,000  for  Military  Works,  and 
Rs.  3,50,000  for  Civil  Works,  but  the  Budget  estimates  of 
last  year  shew  an  addition  of  Rs.  4,80,000  for  Upper 
Burma  and  Rs.  2,00,000  for  the  construction  of  Military 
Roads  in  the  North-West  frontier. 

Since  then  an  additional  strain  has  been  placed  ujwn 
the  Revenue,  and  that  is  the  Exchange,  the  night- 
mare of  Financiers  all  over  the   civilized   world.     It   has 
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perplexed  the  greatest  of  political  economists,  and  small 
wonder  that  it  should  form  a  stumbling-block  in  the  way 
of  all  improvements  in  India.  How  unstable  and  shift- 
ing it  has  been  will  appear  from  the  following,  although 
we  claim  no  originality  in  working  out  the  figures. 
The  estimate  of  1887-88  was  taken  at  17|  pence. 
Since  then  it  has  been  as  low  as  16  pence,  but  it 
once  more  regained  its  place  and  even  partially  improved, 
standing  at  over  18  pence  in  the  beginning  of  February 
last  year.  Instead  of  going  through  the  labyrinths  and 
mazes  of  the  fluctuations,  suffice  it  to  say  that  Mr.  West- 
land  estimates  the  exchange  at  just  under  17  pence.  The 
present  home  expenditure  is  close  upon  £14,500,000 ; 
demands  for  military  works  and  interest  on  the  capital 
of  the  aided  Railway  Companies  have  added  half  a 
million  to  the  standard  of  1884-85,  and  the  difference 
upon  the  expenditure  varying  between  175  pence  and 
16-9  pence  is  Rs.  7,20,000.  The  old  complaint  that  the 
Government  Railways  have  not  been  doing  well  is  re- 
peated. The  receipts  under  this  head  are  controlled  by 
the  state  of  the  crops  in  America  and  in  Russia  and 
the  state  of  prices  in  England.  Accepting  this  view, 
the  results  of  the  year  shew  that  the  Budget  Estimate 
was  based  on  a  view  too  sanguine  for  existing  facts.  Mr. 
Westland  says:  We  deal  with  huge  figures  under  this 
head,  for  the  gross  earnings  of  the  Railways  which  are 
paid  into  the  Indian  Treasury  have  recently  been  as 
follows : — 

Actuals         ...     1884-85  ...      Rs.    1,59,58,615 

...     1885-86  ...       „      1,76,99,747 

...     1886-87  ...       „      1,81,09,537 

Budget  Estimate,  1887-88  ...       „      1,84,28,770 

The  active  Railway  season  conies  at  the  end  of  the 
financial  year,  and  it  is  quite  possible  that  we  may 
witness  a  partial  recoverj'  before  the  year's  account 
is  closed ;  but  as  matters  at  present  stand,  our  esti- 
mate is  that  the  net  result  of  the  Railway  account,  even 
after  allowing  for  the  reduction  of  working  expenses^ 
which  becomes  possible  in  a  time  of  smaller  earnings, 
may  be  Rs.  4,00,000  worse  than  in  the  Budget 
Estimates ;  and  seeing  the  large  amount  of  un- 
remunerative  capital  expenditure  that  is  going  on,  we 
should  not  reckon  on  any  immediate  improvement  bring- 
ing in  more  than  will  cover  the  additional  interest  charges. 

One  word  more  on  the  subject  of  legislation  and  we 
have  done.  Since  1871-72  the  consumption  of  salt  in 
thousands  of  maundshas  risen  from  22,280  to  31,633,  or 
an  average  of  30,820,  in  other  words  a  duty  averaging 
Rs.  60,03,000.  As  regards  imports  of  Mineral  Oils,  in 
1873-74  they  were  valued  at  Rs.  351  lakhs,  whereas  in 
1886-87  they  were  31,949,633  gallons  valued  at  Rs. 
125-99  lakhs,  and  in  the  eight  months  of  1887-88  they 
were  20,817,770  gallons  valued  at  Rs.  8051  lakhs.  Deduc- 
ing from  the  import  this  year  that  it  has  been  slightly  in 
advance  of  last  year  the  probable  annual  import  is  estimat- 
ed at  the  value  of  130  lakhs,  on  which  a  5  per  cent,  duty 
will  give  an  income  of  6  J  lakhs.  It  is  a  moot  point 
whether  the  duty  might  not  have  been  raised  still  higher 
without  appreciably  interfering  with  the  general  use  of 
Mineral  Oils. 


§.ottB  mxb  Cammeitts. 


The  Recent  Snow-Storm  at  Quetta.— During  the 
recent  severe  snow-storm  in  the  Quetta  district,  a  native 
contractor  and  his  two  servants  were  frozen  to  death  at 
Gandak. 

Workmen  for  Afghanistan. — Mr.  Thomas  Salter 
Pyne,  m.i.m.e.,  the  Superintendent  of  His  Highness  the 
Amir's  workshops,  is  in  London  in  search  of  skilled  arti- 
zans  to  proceed  to  Kabul. 

Darjeeling-Himalayan  Railway. — The  Directors  of 
this  Company  have  declared  an  Interim  Dividend  of  4  per 
cent.,  being  at  the  rate  of  8  per  cent,  per  annum  for  the 
half-year  ended  31st  December. 

Madras  Fine  Arts  Exhibition. — Among  the  List 
of  Prizes  offered  for  competition  at  the  Exhibition  to  be 
held  this  month  are  two  for  Architectural  and  Decorative 
Designs  of  the  value  of  Hs.  50  each  given  by  the  Society. 

Terrible  Accident  at  Delhi. — During  a  funeral 
ceremony  at  Delhi,  a  balcony,  in  which  a  large  number 
of  people  had  assembled,  came  down  with  a  crash,  and 
seven  women,  six  men,  and  three  children  were  killed, 
and  some  thirty  persons  injured. 

West  Deccan  Railways. — The  ceremony  of  uniting 
the  Portuguese  West  of  India  Railway  with  the  Southern 
Mahratta  was  duly  performed  on  the  frontier  last  week  by 
the  Viceroy  of  Goa  on  the  one  part,  and  the  Governor  of 
Bombay  on  the  other. 

Punjab  P.  W.  D.  Canal  Officers'  Test.— The  follow- 
ing officers  of  the  Irrigation  Department  have  been 
declared  to  have  passed  with  credit  the  examination 
prescribed  for  Canal  Officers  : — Mr.  J.  Farrant,  Executive 
Engineer  ;  Rai  Bahadur  Balmokand,  Executive  Engineer. 

How  Much  They  Know  of  India.— A  Correspondent 
writes  :  Having  occasion  the  other  day  to  require  a  copy  of 
a  leading  Engioeering  journal  published  in  London,  pur- 
porting to  have  Agents  in  Calcutta,  I  referred  to  the 
latter  and  found  them  non  est — the  firm  having  gone 
into   liquidation  some  years  ago  ! 

Gopalpur  Pier.— Since  no  Public  Works  Officer  is 
available  to  supervise  and  check  the  work  of  the 
Contractor,  it  has  been  decided,  on  the  proposal  of  the 
Superintending  Engineer,  to  entrust  the  Port  Officer 
with  the  duty  of  keeping  a  record  in  connection  with  the 
screwing  of  the  piles  of  the  Gopalpur  pier. 

Floating  Plant — Kistna  Delta. — The  cost  of  main- 
taining the  floating  plant  of  the  Kistna  delta  during 
the  ensuing  year  is  estimated  to  amount  to  Rs.  14,822, 
or  Rs.  1,015  more  than  that  of  the  current  year.  This 
plant  consists  of  1  steamers,  8  dredger,  a  large  number  of 
iron  and  wooden  punts,  besides  village  ferry  "  dug-outs.  " 

A  Good  Selection.— Major  Hector  Tulloch,  r.e.,  has 
been  appointed  Chief  Engineer  of  the  Local  Government 
Board,  in  succession  to  Sir  Robert  Rawlinson,  k.c.b.  Major 
Tulloch  has  been  for  many  years  one  of  the  Engineering 
Inspectors  of  the  Board,  and  was  previously  engaged  on 
extensive  public  works  in  India. 

A  Valuable  Precedent.— The  Board  of  Directors  of 
the  Madras  Railway  Company  have  authorised  the  grant 
of  a  bonus  of  Ks.  4,000  to  Mr.  E.  W.  Stoney,  one  of  their 
Engineers,  in  consideration  of  the  monetary  and  other 
advantages  derived  by  the  Company  by  the  use  of  his 
patent  inventions,  viz.,  excavator,  under  cutter,  &c. 

Burrakur  Iron  Works. — We  are  informed,  with  refer- 
ence to  our  recent  paragraph  on   these  works,   that  they 
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mre  now  carrpng  out  a  large  order,  at  the  rate  of  10,000 
per  meusem,  of  D.-O.  sleepers  fi.r  the  E.  I.  R,  and  that 
the  same  pt\ttern  sleepers  previously  made  by  them  for  the 
Cawnpore-Jhansi  Railway  have  been  found  a  success  on 
that  line.  Nevertheless,  we  should  prefer  seeing  Govern-' 
ment  out  of  its  present  anomalous  position  in  this  con- 
nection. 

Railway  Accident  ox  the  E.  I.  R.— It  is  a  signi- 
ficant fact  that  the  half-yearly  and  annual  inspection 
special  of  the  K  I.  R  authorities,  on  arriving  at  the 
Dildaruagar  station,  the  engine  and  two  of  the  attached 
carriages,  while  moving  over  to  the  main  line  got  de- 
railed. Fortunately  no  one  was  injured,  and  though 
immediate  measures  were  adopted  to  clear  the  block, 
the  result  was  that  the  mails  and  passengers  were ' 
delayed. 

Room  for  Reductiox.— The  Government  of  India 
has  recently  remarked  that  the  number  of  hands  em- 
ployed in  the  office  of  the  Examiner  of  P.  W.  Accounts 
was  very  great  and  that  a  large  percentage  of  them 
were  in  receipt  of  high  sahuries.  In  reply  it  has  been 
stated  that  while  it  is  practically  impossible  to  work 
the  office  efficiently  with  a  smaller  number  of  hands, 
every  endeavor  will  be  made  to  gradually  absorb  the 
higher  grades  of  Accountants. 

Madras  Jails. — The  total  cash  earnings  of  convicts  in 
the  Madras  jails  during  the  year  1885  amounted  to  Rs.  31,- 
861-5-0  only,  and  the  average  cash  earnings  per  head  of 
average  strength  to  Rs.  3-14-0;  the  average  net  earnings 
over  India  per  head  of  average  were  for  the  same  period 
Rs.  15-2-3.  The  Madras  average  cash  earnings  were 
smaller  than  anywhere  else  in  India,  while  the  average 
gross  cost  of  maintaining  and  guarding  prisoners  was 
higher  than  anywhere  except  Coorg. 

Iron'-fra-med  Hut-barrack. — The  question  of  intro- 
ducing a  type  of  iron-framed  hut-barrack  equally  suitable 
for  use  in  the  Hills  over  an  elevation  of  4,000  feet,  or 
in  the  Plains  during  the  winter,  for  hutted  camps,  forms 
a  new  departure  in  connection  with  barracks  for  the 
British  Soldier  in  India,  as  it  will,  to  a  large  extent, 
obviate  the  necessity  for  building  any  further  permanent 
barracks  of  the  present  expensive  type.  The  structural 
details  of  the  design  adopted  are  of  the  simplest  character 
and  call  for  no  special  remark. 

Madras  Colleoe  of  Enoi.veering. — The  Secretary  of 
State  having  accorded  his  sanction  to  the  constitution  of 
two  new  Professorships — one  of  Engineering  and  one  of 
Mathematics — in  connection  with  there-organization  of  the 
teaching  staff  of  the  College  of  Engineering,  Madras,  His 
LonJship  has  been  requested  by  Government  to  arrange 
that  the  two  Professors  may  arrive  in  this  country  from 
England  toivards  the  end  of  June,  so  as  to  be  ready  for 
the  opening  of  the  College  on  the  1st  August.  The  new 
building  is  expected  to  be  ready  for  occupation  by  the 
end  of  May. 

Railway  Gauges  in  Asia.— In  British  India  about 
two-thirds  of  the  total  mileage  are  laid  with  the  5ft.- 
6in.  gauge  and  the  balance  in  five  different  gauges, 
v.! ying  from  2  to  4ft.,  the  longer  mileage  being  reprc- 
-  !.  •■d  by  the  3ft.  3|in.  gauge.  On  the  Island  of 
Ceylon  it  is  5ft.  6in.  The  Russian  Trans-Caucasian 
railways  have  adopted  the  Russian  standard,  5ft.  On 
tlie  l-siaud  of  Java  3ft.  Gin.  gauge  is  adopted  on  about 
four-fifths  and  4ft.  8Jin.  on  the  balance  of  the  total 
milea;^e.  In  Japan  the  3ft.  Gin.  gauge  has  been  adopted 
on  all  lines  with  one  single  exception. 


The  Yellow  River. — Our  Correspondent  in  China 
writes  : — This  subject  is  such  an  important  one  that  I 
confess  myself  unable  to  do  justice  to  it.  The  several 
articles  which  have  appear  ed  in  the  general  press,  are  the 
contributions  of  people  who  have  seen  but  very  little  of 
the  mighty  stream  they  write  about.  I  have  crossed  and 
recrossed  it  many  times  at  different  seasons  of  the  year, 
and  in  many  different  places.  I  have  sailed  on  its  waters, 
and  have  assisted  at  the  repairing  of  its  embankments, 
and  certainly  know  a  good  deal  about  the  matter,  but 
I  lack  the  descriptive  power  which  the  subject    demands. 

Road  Maintenance  in  Central  India. — The  Govern- 
ment of  India  in  the  Public  Works  Department  has 
issued  orders  to  abolish  the  offices  of  the  Superintending 
Engineers  and  Examiner  of  Accounts  in  Central  India. 
The  roads  which  have  been  hitherto  maintained  from  the 
Imperial  funds  will  be  made  over  to  the  different  Native 
States,  which  in  future  will  be  expected  to  keep  them  in 
an  efficient  state  of  repair.  Sir  Lepel  Griffin,  it  is  said, 
considers  such  a  step  a  political  blunder,  and  has  very 
strongly  protested  against  the  transfer  of  roads  and  build- 
ings to  the  Native  States,  and  those  in  British  territory 
to  the  Rajputana  administration. 

Another  Tempest  in  the  Madras  Harbour. — Thir- 
teen months  ago  the  Trustees  of  the  Madras  Harbour 
objected  to  the  employment  of  Mr.  Parkes  as  Engineer- 
in-Chief  or  as  Agent  to  the  Trust  on  a  fixed  salary 
of  £500  per  annum,  and  protested  against  the  payment  in 
question  being  debited  to  the  accounts  of  the  Harbour. 
But  as  Government  have  paid  no  attention  to  this 
protest,  it  has  been  decided  to  point  out  to  them  that 
as  Mr.  Parkes  has  ceased  to  be  Engineer-in-Chief  to  the 
Madras  Harbour  Works,  and  is  now  simply  the  Con- 
sulting Engineer  to  the  Secretary  of  State,  the  question 
of  his  salary  should  be  reconsidered  and  the  amount 
reduced. 

Chenab  Bridge. — Mr.  J.  R  Bell,  Engineer-in-Chief^ 
a  recent  appointment — has  revised  the  estimate  for  the 
construction  of  this  Bridge,  and  his  proposal,  which  is 
now  before  the  Government,  shews  that  a  considerable 
saving  can  be  effected — to  an  extent  of  not  less  than 
10  lakhs,  by  the  adoption  of  a  nine  span  instead  of  a 
twenty  span  bridge  as  originally  devised.  He  has  re- 
presented to  the  Government  that  his  proposal  will  not 
interfere  with  the  stability  of  the  bridge.  The  Brick 
contract  for  the  bridge  has  already  been  granted  to  a 
Scindhi  of  Sukker  for  Rs.  1,00,000,  and  it  is  confidently 
expected  that  the  work  on  the  bridge  will  commence  in 
September  next.  At  present  a  small  Office  Staff  carry 
on  the  duties  of  the  Office. 


An  Item  from  Burma. — The  progress  on  the  Toun. 
goo-Mandalay  Railway  has  been  much  retarded  by  delay 
on  the  part  of  the  India  Office  to  supply  vehicles,  which, 
according  to  contract,  should  have  been  delivered  at 
Rangoon  in  December  1887.  The  Manager  and  En- 
gineer-in-Chief, trusting  to  the  India  Office,  transferred 
a  large  number  of  ballast  and  timber  trucks  from  the 
open  line  to  construction  works,  resulting  in  a  loss  of  re- 
venue to  the  open  line,  and  much  inconvenience  to  mer- 
chants and  timber  traders,  as  well  as  delay  in  construc- 
tion of  the  extension  to  Mandalay,  as  there  are  not  even 
sufficient  vehicles  for  satisfactory  progress.  We  scarcely 
think,  however,  that  the  India  Office  is  as  much  to 
blame  in  this  matter  as  some  people  try  to  make  out. 

The  Nizam's  Railways. — The  new  lines  are  being 
completed  at  a  remarkably  low  rate  of  cost,  the  estimate 
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exclusive  of  rolling-stock,  amounting  to  only  £3,943  per 
mile  :  "a  price,"  the  Chief  Engineer  adds,  "  at  which  I 
may  confidently  assert  no  broad  gauge  lines  in  India  have 
yet  been  completed."  The  original  line  from  Wadi  to 
Hyderabad  costRs.  1,75,585  per  mile  with  rolling-stock. 
It  is  difficult  to  understand  how  this  great  difference  in 
the  cost  of  constructing  the  two  divisions  of  the  line  has 
been  brought  about.  The  Company  is  said  to  have  had 
"disappoin tig  difficulties  to  overcome"  and  yet  the  Chief 
Engineer  is  able  to  report  "  a  saving  on  the  original 
estimates  of  the  cost  of  construction  of  the  whole  line 
from  Secunderabad  to  the  frontier  of  about  £92,000." 

Survey  Operations  in  the  Bombay  Presidency, 
1886-87. — The  great  Trigonometrical  Survey  of  India  was 
considerably  advanced  during  the  year.  The  total  area 
topographically  surveyed  during  the  year  was  3,245 
square  miles.  The  survey  parties  employed  in  the 
Deccan  and  Cutch  in  1885-86  were  employed  elsewhere 
durino-  the  year.  The  operations  of  the  Revenue  Survey 
Department  in  the  Presidency  Proper  resulted  in  an 
increase  both  in  the  area  measured  and  classed  as 
compared  with  the  results  of  the  preceding  year.  Ex- 
cept in  the  Ratnagiri  and  Southern  Maharatta  Country 
surveys  revision  work  was  chiefly  done.  Progress  was 
made  with  the  original  survey  in  the  Ratnagiri  and 
Kanara  Districts. 

Training  of  Native  Engineers  in  England. — A 
contemporary  says: — One  of  the  schemes  initiated 
by  Lord  Ripon  for  the  regeneration  of  India  was 
a  project  for  sending  annually  to  England  two  native 
Enc^ineers,  who  would  draw  full  Indian  pay  during  their 
absence,  and  receive  a  professional  training  in  England  at 
the  public  expense.  Last  week's  Gazette  of  India  con- 
tains a  Resolution  of  the  Government  of  India  on  the 
barren  negative  results  of  this  generous  experiment. 
Practically,  then,  the  experiment  having  failed,  the  scheme 
may  be  considered  to  have  fallen  to  the  ground,  a  consum- 
mation which  in  these  days  of  financial  pressure  is  not 
without  its  compensations.  The  purport  of  the  Resolution 
is  given  elsewhere. 

Inspired  Opinions. — It  has  been  said  that,  in  days 
gone  by,  doctors  have  prescribed  for  patients  without 
making  the  usual  professional  visit ;  and  statesmen,  of 
Mr.  Gladstone's  type,  have  not  scrupled  to  legislate  for 
a  country  they  have  never  visited,  and  a  people  they  know 
almost  nothing  about.  It  has,  however,  fallen  to  the  lot 
of  Mr.  Shelford,  c.E.,  Member  of  the  Council  of  the  Insti- 
tute of  Civil  Engineers  of  London,  to  design  the  deve- 
lopment of  the  resources  of  a,  to  him,  unknown  country. 
Mr.  Shelford  has  never  visited  the  island  of  Ceylon,  nor 
come  in  contact  with  any  member  of  that  Colonial  Govern- 
ment or  other  responsible  official ;  yet  he  has  designed  an 
elaborate,  though  useless,  system  of  narrow  gauge  railway 
lines  for  Ceylon,  and  the  residents  of  the  island  are  justly 
indignant. 

The  Telegraph  Department. — We  understand  that 
the  Defence  Committee  of  the  unfortunate  Telegraph 
Department  has  given  expression  to  the  universal  feeling 
jf  dis.satisfaction  with  which  their  fellow-sutferers  are 
mimated,  and  have  formally  condemned  the  recent  re- 
organization scheme  as  inoperative  for  good,  and  cruel  in 
letail.  The  Committee  notes  that  the  chief  defects  of 
.he  retirement  portion  of  the  scheme  are  :  —  Isi — that  no 
•eal  facilities  for  retiring  are  granted  to  officers  "  appoint- 
id  in  India  ;  "   27ul — that  no  provision  is  made  for  allow- 


ing officers  with  furlough  due  to  avail  themselves  of  it 
before  sending  in  their  papers  ;  and  lastly — that  officers 
who  have  already  nearly  qualified  for  a  Rs.  4,000  pension 
are  not  to  be  allowed  to  put  in  the  few  months  necessary 
for  the  purpose. 

Calcutta  Improvement. — As  already  announced,  Cal- 
cutta is  to  be  improved  by  the  coustruction  of  a  new 
Central  Road  from  Howrah  Bridge  to  Sealdah  Station. 
The  width  of  this  road  will  be  at  least  70  feet  throughout. 
It  may  be  stated  that  the  average  proposed  width  of  Corn- 
wallis  Street  is  63J  feet,  of  Amherst  Street  61  feet,  of 
Cross  Street  20  feet  and  of  Cotton  Street  17^  feet.  The 
estimated  cost  of  the  entire  land  to  be  acquired  for  the 
Cetral  Road  is  Rs.  34,50,000,  and  the  amount  to  be  realis- 
ed by  the  re-sale  of  the  surplus  land  is  set  down  at 
Rs.  24,30,000,  on  the  assumption  that  the  value  of  the 
land  will  be  enhanced  forty  per  cent.  The  net  cost  of 
the  project  is  estimated  at  fifteen  lakhs,  including  two 
lakhs  for  the  construction  of  the  road  itself,  besides  sewers, 
footpaths,  &c.  The  estimate  for  surplus  land  is  based  upon 
the  assessed  value  of  the  houses  and  lands  through  which 
the  road  will  pass,  an  increase  of  fifteen  per  cent,  being 
added  as  statutory  compensation. 

Trans-Caspian  Railway. — "Various  contrivances  were 
devised  to  protect  the  new  line  in  Central  Asia  from 
sand  drifts,  two  of  which  are  worth  mention.  It  was 
found  that,  if  the  sand  was  sprinkled  with  salt  water, 
the  rapid  evaporation  produced  a  strong  crust,  which 
prevented  any  movement.  Secondly,  it  was  observed 
that  in  many  places,  there  rose  in  the  sands  little 
eminences,  which,  even  in  a  slight  wind,  "  seemed  to 
smoke."  By  covering  these  over,  drifts  were  almost 
entirely  prevented,  as  the  lower  level  was  not  touched 
by  the  wind.  The  difficulties  arising  from  want  of 
water  are  regarded  as  no  longer  existent.  The  question 
of  fuel  for  the  locomotives  was  easily  solved,  likewise 
the  heating  of  dwelling-houses — an  important  considera- 
tion during  the  long  winter  months.  The  use  of 
naphtha  as  fuel  has  this  secondary  good  result — that 
it  prevents  the  inhabitants  from  cutting  down  trees  for 
fuel,  the  inevitable  result  of  which  is  to  expose  the 
country  thus  stripped  of  vegetation  to  drifts  of 
sand. 

The  Calcutta  Port  Commission. — From  a  resolution 
on  the  Administration  Report  of  the  Calcutta  Port  Com- 
missioners for  the  past  official  year  it  appears  that  the  con- 
solidated debt  owing  to  Government  has  been  reduced  by 
a  little  more  than  a  lakh  of  rupees.  The  Commissioners 
received  from  Government  further  advances  to  the  extent 
of  31  lakhs  for  the  construction  of  the  Kidderpore  Docks. 
The  total  amount  of  debt  is  one  crore,  and  three-quarters, 
and  the  assets  two  crores  59  lakhs.  The  income  during 
the  year,  exclusive  of  the  opening  balance,  was  23  lakhs, 
and  the  total  expenditure  nearly  2H  lakhs.  The  total 
amount  of  receipts  from  inland  vessels  wharves  was  about 
four-and-a-half  lakhs.  The  income  of  the  Harbour 
Master's  departmant  was  nearly  6  lakhs,  and  the  expen- 
diture 5  lakhs.  Eight  vessels  met  with  accidents  whilst  in 
charge  of  assistant  harbour  masters,  but  sustained  no 
serious  damage.  The  number  of  vessels  surveyed  during 
the  year  for  hull  and  engineering  certificates  was  265. 
The  receipts  from  the  Port  Commissioners'  railway  were 
nearly  two  lakhs  of  rupees. 

Seebpore  Engineering  College. — The  College  Ses- 
sions ofthe  Apprentice  Department  commenced  on  the  6th 
instant.    The  following  is  the  result  of  the  Annual  Ex- 
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aminations  held  in  the  College  on  the  20th  Jftnuary  and 
following  days :— From  the  1st  year— 2t3  students  appeared , 
of  whom  only  22  were  promoted,  including  three  stu- 
dents conditionally.  From  the  2nd  year— 16  students 
.appeared,  of  whom  13  students  only  were  promoted, 
including  thr«e  conditionally.  From  the  3rd  year— 24 
students  appeared,  of  whom  only  19  students  obtained  pro- 
motion, including  three  conditionally.  In  summing  up : 
out  of  66  students  only  5-t  have  obtained  promotion,  which 
appears  to  be  at  the  rate  of  6S  per  cent,  deducting  those 
who  passed  conditionally.  We  hear  that  the  results  of 
this  year  are  quite  unsatisfactory  and  below  the  average. 
With  regard  to  the  in-coming  students  47  appeared  for 
the  Examination,  of  whom  37  students  have  passed. 
It  is  uncertain  as  to  how  many  iviU  join  College,  for  the 
medical  test  of  physical  fitness  has  yet  to  be  under- 
gone. 

Bangalore  Water-Supply. — We  endorse  the  view  of 
a  local  paper  anent  the  invidious  vote  of  Rs.  500  to 
General  Fisher  to  enable  him  to  formulate  a  scheme  while 
the  Madms  Government  is  calling  for  tenders  for  like  pro- 
jects with  the  same  object.  It  says  :  We  are  surprised  that 
the  possibilities  of  a  hasty  vote  of  money — small  compara 
tively  as  the  vote  was — were  overlooked  by  those  who 
supported  it.  There  is  every  reason  to  believe  that  other 
schemes  are  in  course  of  preparation  :  we  all  know  that 
the  Madras  Government  expect  such  schemes  to  be  sub- 
mitted to  them.  Is  the  Municipality  prepared  to  spend 
Es.  500  upon  every  scheme  sent  in  to  the  Madras  Govern- 
ment ?  If  not,  why  not  ?  Why  should  one  scheme  be 
favored  more  than  others  ?  By  this  vote  the  Municipality 
has  committed  itself  to  a  principle  of  helping  every  can- 
didate to  test  his  own  ideas  ;  for  logically  and  fairly  it 
cannot  make  fish  of  General  Brown,  r.e.,  flesh  of  Colonel 
Jones,  R.E.,  and  nothing  at  all  of  Captain  Robinson, 
B.E.  The  Municipality  has  established  a  precedent  that 
may  be  found  most  inconvenient  and  expensive. 

The  Speclal  Leave  Dodge. — The  following  case  is  a 
fairly  good  instance  of  the  way  in  which  the  Government 
will  condescend  to  get  the  better  of  its  servants.  To  a 
certain  large  branch  of  a  large  department  it  was  recent- 
ly announced  that  Government  out  of  its  great  goodness 
and  bounty  was  prepared  to  allow  a  certain  number  of 
special  leaves,  as  a  set-off  to  the  general  badness  of  the 
times,  in  excess  of  the  sanctioned  number  of  furloughs. 
The  chance  was  at  once  seized  by  several  men  ;  but 
when  those  eligible  for  furlough  applied  it  was  discover- 
ed th.it  the  full  number  of  absences  could  not  be  sanc- 
tioned; that  is  to  say,  furlough  and  specials  together 
were  only  to  be  equal  to  the  ordinary  number  of 
furloughs.  And  now  the  snare  appears.  The  special 
leaves  carry  no  officiating  promotions  as  the  furloughs 
would  do,  and  thus  by  substituting  the  former  for  the 
latter  instead  of  adding  them  on,  the  supposed  indul- 
gence  turns  out  to  be  merely  a  means  of  snatching  a 
furtive  economy  at  the  expense  of  the  unfortunate 
juniors,  whose  very  badness  of  prospects  was  the  alleged 
motive  for  the  innovation. 

An  Extravagant  Experiment. — About  8  months 
ago  Saxby  and  Farmer's  interlocking  signallins;  ap- 
parattis  were  introduced  by  Mr.  Thomas,  Loco.  Superin- 
tendent, at  the  Insein  station  of  the  Burma  State 
Railway.  It  was  to  have  only  cost  Rs.  3,000  ;  but  when 
landed  at  Insein  this  figure  rose  to  Rs.  C.OOO ;  and 
after  erection  it  became  Rs.  i),000;  and  about  Rs. 
2,000    for   repairs,    make  it    in    all  Rs.    11,000.  It  was 


erected  under  the  Loco.  Superintendent's  supervi- 
sion in  a  most  kutcha  manner,  without  proper  foundation, 
&c.,  and  the  levers  instead  of  being  in  a  raised  lever  box, 
so  as  to  command  a  distinct  view  of  all  points  and  signals, 
were  placed  among  shrubs  under  the  verandah  of  the 
station  building.  Every  time  three  trains  are  in  the 
station  a  man  has  to  be  sent  to  the  other  side  of  the 
line  to  make  signals  to  the  station-master  working 
the  lovers  as  to  how  he  is  to  work  them,  for  he  can  see  no 
signals  from  where  the  levers  are  worked.  The  signals 
and  points  ate  always  out  of  order  and  continually  give 
trouble  as  well  as  cause  delay  to  trains.  It  is  understood 
that  the  Traffic  Superintendent  has  condemned  this 
apparatus  as  at  present  erected  and  considers  it  a 
failure. 

The  Iron  Screw-Pile  Jetty  at  Malacca. — We  have 
been  kindly  favored  with  the  subjoined  particulars  regard- 
ing the  new  Pier,  now  about  to  be  erected  : — It  will  be 
1,190ft.  long  by  10ft.  wide,  except  at  four  places  equidis- 
tant from  each  other  along  its  length,  two  of  which  are  the 
head  and  midway  landings.  At  these  four  places  it  will 
be  30ft.  wide  for  distances  of  20ft.  The  landings  will 
be  roofed  with  corrugated  iron  roofing  over  iron  framing, 
supported  on  ornamental  cast-iron  columns,  and  will  be 
provided  with  strong  wooden  ladders  on  each  side.  The 
first  150ft.  of  this  structure,  long  since  built,  is  borne  on 
stone  piers.  Beyond  that  it  is  to  be  on  solid  wrought 
iron  piles  braced  and  strutted  throughout  except  in  some 
bays  to  allow  of  the  passage  of  boats  under  it.  The 
decking  or  flooring  and  the  roadway  beams  under  it  are 
to  be  of  timber  like  the  finished  portion.  The  railings 
throughout  will  be  of  gas  tubing  fixed  in  cast-iron 
standards  bolted  down  to  the  floor.  The  Pier  is  expected 
to  be  completed  by  the  end  of  October,  and  to  cost 
S37,000.  The  iron  work  was  supplied  by  Messrs.  West- 
wood,  Baillie  &  Co.,  of  London,  through  the  Crown 
Agents,  and  is  being  erected  under  contract  by  Messrs. 
Riley,  Hargreaves  &  Co.,  of  Singapore. 

Railway  and  Public  Works  Advertisements.— The 
Civil  and  Military  Gazette  says: — We  have  received 
more  than  one  complaint  from  native  contractors,  that  the 
Railways  and  the  P.  W.  D.  waste  Government  money  in 
making  contracts.  This,  of  course,  is  not  the  gravamen 
of  the  contractors'  complaint  :  what  they — except  a  favor- 
ed few — object  to  is  the  limited  competition  for  contracts 
owing  to  the  negligence  of  the  P.  W.  D.  in  advertising 
their  contracts.  One  disappointed  contractor,  in  a  letter 
received  this  morning,  writes,  for  instance,  that  he  often 
looks  in  vain  through  our  advertisement  columns  for 
invitations  for  tenders,  and  then  hears  suddenly  that 
some  favored  rival  has  got  the  contract  without  com- 
petition. This,  if  correct,  is  obviously  not  as  it  should  be, 
from  every  point  of  view — whether  of  contractor.  Rail- 
way, Government,  or  tax-payer.  No  doubt  competition  for 
contracts  is  in  this  country  often  a  sham  and  a  delusion 
owing  to  previous  agreements  arrived  at  by  rival  contrac- 
tors. As  commercial  activity  spreads,  however,  this  draw- 
back will  be  remedied ;  and,  meanwhile,  the  best  plan  to 
foster  commercial  activity  is  to  widen  the  circle  of  com- 
petition for  Government  contracts.  This  can  only  be 
done  by  advertising ;  and  Government  should  see  to  it 
that  no  contracts  for  the  P.  W.  D.  or  State  Railways  be 
assigned  except  to  the  most  favorable  tenders  in  open 
competition.  Such  a  system  would  be  more  honest  and 
profitable— to  the  State  and  the  public — than  the  hole- 
and-corner  system  of  private  applications  for  favors. 
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The  Comniander-iri-Cliief  inspected  the  Government  factories 
at  Cawnpore  last  week. 

It  is  hoped  to  complete  the  line  connecting  Bilaspur  with 
Nagpur  in  about  a  year  and-a-half. 

The  authorities  in  Rnrma  ai-e  preparing  an  exhaustive  report 
on  all  tlie  earth-oil  fields  in  tlie  province  for  tlie  India  Oiiice. 

LlEUTEXANT  G.  M.  DoFF,  Roj'al  Engineers,  at  present  serving 
in  Upper  Burma,  ia  to  be  transferred  from  the  Madras  to  the 
Bengal  establishment. 

The  Rangoon  Municipal  Engineer  invites  : — Tenders  for  the 
supply  of  36,000  gallons,  more  or  less,  of  Devoe's  N"o.  1  American 
Kerosine  oil  for  town  lighting. 

The  weather  in  Kashmir  is  very  cold  and  stormy,  with 
continued  rain,  river  overflowing,  and  part  of  the  bridge  of  boats 
across  the  Tavee  carried  away. 

The  price  of  ice  is  one  anna  per  lb.  on  large  orders  of  100  lbs 
and  upwards  at  a  time  at  Thayetrayo  :  but  small  orders  are  sub- 
ject to  the  usual  rate  of  six  pice  per  lb. 

THEpostof  Deputy  Superintendent  of  Forest  Surveys  has  been 
abolished,  and  Mr.  W.  H.  Reynolds  has  been  appointed  per- 
manent Superintendent  of  Forest    Surveys. 

Mr.  J.  Eliot,  Meteorological  Reporter  to  the  Government  of 
India,  is,  according  to  an  Allahabad  paper,  about  to  visit  Madras 
to  inquire  into  the  system  of  storm  warnings  at  this  port. 

The  North- Western  Railway  is  said  to  be  working  under  diffi- 
culties owing  to  the  great  dissatisfaction  prevailing  among  the  staff 
because  of  tlie  proposal  to  abolish  frontier  allowances  from  April 
next.     It  is  feared  that  a  general  strike  may  result. 

Mr.  Crosthwaite  left  Mandalay  on  tour  to  the  south-east,  go- 
ing over  the  line  of  the  Mandalay-Toungoo  railway,  whicli  is 
reported  to  be  making  rapid  progress.  Sir  George  White  is 
travelling  Shan-wards  to  Fort  Stedman  and  the  hills  beyond  it. 

A  London  telegram  states  that  tenders  have  been  invited  for 
debentures  amounting  to  one  million  pounds,  bearing  interest  at 
3J  per  cent,  of  the  Bensfal-Nagpur  Railway.  The  total  amount 
of  tenders  came  to  i;3,803,00l.  Tenders  at  lOOj  will  receive  47 
per  cent,  above  that  rate  in  full. 

CoLOSEL  W.  G.  Cdmming,  R.E.,  Superintending  Engineer, 
went  to  Maulmain  to  in.spect  that  division  and  in  company 
with  Mr.  Rigg  will  inspect  the  Thatone  and  Dooyinzeilc  Railway 
belonging  to  Mr.  G.  Dawson  who  wants,  we  hear,  a  concession 
from  Government  to  extend   the  line. 

Ox  arrival  in  India,  the  undermentioned  Officers  of  Royal  En- 
gineers are  attached  to  the  Military  Works  Depar-tment,  and 
posted  as  follows  : — Lieutenants  G.  V.  Lenox-Conynghani  and 
R.  E.  Tonilin  to  the  Rawul  I'indi  Command.  Lieutenant  G.  A 
Travers  to  the  Sirhind  aiul    Lihore  Command. 

OwiSG  to  the  losses  sustained  by  No.  2  Company,  Bengal 
Sappers  and  Miners,  in  Upper  Burma,  and  its  present;  bad  state 
of  health,  it  has  been  decided  to  bring  it  back  to  regimental  head- 
quarters, Roorkee,  in  tlie  month  of  April.  The  No.  5  Company, 
Queen's  Own  Sappers  and  Miners,  now  at  Bang.alore,  has  been 
selected  for  service  in  Burma. 

The  report  of  the  Burrakur  Coal  Company  for  the  half-vear 
ended  SOth  November  discloses  a  profit  of  Rs.  20,556,  and,  adding 
the  balance  brought  forward,  the  amount  at  credit  of  profit  and 
loss  is  Rs.  25,886.  A  dividend  of  15  per  cent  is  recommended — ■ 
this  will  exhaust  Rs.  22,500  and  make  25  per  cent,  for  the  year, 
leaving  Rs.  3,386  to  be  carried  forward. 

Under  Government  orders  the  transfer  of  the  working  of  the 
Bhopal  State  Railway  from  the  Great  Indian  Peninsula  to  the 
Indian  Midland  has  b»en  postponed  for  the  present,  presumably 
because  the  Indian  Midland  ia  not  yet  far  enough  advanced  west- 
wards to  be  able  to  conveniently  take  it  up.  The  East  Indian 
Railway  classification  of  goods  has  under  orders  of  the 
Government  been  adopted  by  the  Indian  Midland  line. 

The  report  of  theManajing  Agents  of  the  Alipore  Coal  Company 
for  the  year  ended  30th  November  discloses  a  profit  on  the  colliery 
revenue  account  of  Rs.  64,272  and  a  loss  on  the  zemindari  revenue 
account  of  Rs.  3,936,  and  after  taking  into  account  interest,  de- 
preciation (Rs.  23,414)  and  commission,  the  net  re.sult  is  a  profit 
of  Rs.  22,060,  which  wipes  out  the  debit  balance  of  last  year,  and 
leaves  Rs.  13,371  at  credit.     A  dividend  of  5  per  cent,  is  to  be  paid. 

Some  time  ago  the  sanction  of  Government  was  obtained  to  the 
construction  of  the  Gainbila  and  Kurrum  Bridges  on  the 
Frontier  Railway  lines,  and  the  necessary  bridge  materials  for 
the  same  were  obtained  from  Karachi.  The  projected  Gambila 
liridge  has  stood  the  test  of  the  second  inspection;  but  the  con- 
struction of  the  Kurrum  bridge  on  the  selected  site  Ins  been  vetoed 
nil  account  of  the  shifty  sandy  soil  of  the  banks.  The  Secretary 
and  Under-Secretary  to  Government  in  the  Public  Works  Depart- 
ment are  now  on  tour  in  that  locality  for  the  purpose  of  deciding 
this  question,  and  of  determining  how  else  to  meet  the  difficultj'. 


Jcttcrs  tcr  the  Ctiitor. 


The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents."] 

"AN  ENGINEERS'  LIBRARY." 
Sir, — I  was  glad  to  see  in  your  issue  of  the  28th  January  that  it 
is  contemplated  to  form  an  Engineering  Library  at  Calcutta.  I 
trust  that  we  poor  Mofusailites  may  not  be  left  out  in  the  cold  alto- 
gether, and  that  a  circulating  library  and  magazine  club  may  form 
a  portion  of  the  scheme.  This  should  contain  all  the  current  En- 
gineering journals  in  English,  French,  German,  and  Italian.  I  ad- 
vertised a  short  time  ago  for  Engineex-s  to  join  me  and  form  an  En- 
gineering magazine  club  for  a  limited  number  of  subscribers,  but 
received  only  one  reply  in  response.  I  now  hope  that  this  will  be 
done  for  us  by  the  enterprising  raembsrs  of  the  profession  or  firm.s 
in  the  City  of  Palaces  whose  "  Moment  of  Inertia"  is  not  so  strong- 
ly developed  as  with  us  Mofussilites. 

W.  G.  Bligh. 


HOLLOW    ARCHED    ROOFS. 


Sir, — The  idea  proposed  by  your  correspondent  with  the  strange 
nom  de  plume  of  "  No-Sara  "  of  hollow  arched  roofs  is  an  excellent 
one.  But  his  particular  design,  as  he  himself  admits,  is  too  expen- 
sive to  be  practically  useful.  Eich  ring  is  quite  separate  and  conse- 
quently each  would  have  to  be  of  the  minimum,  required  thickness  ; 
so  for  a  20  feet  span  each  ring  would  have  to  be  9  inches  thick — thus 
nearly  doubling  the  cost.  Now  if  the  two  were  joined  together  at 
intervals  the  hollow  roof  need  not  have  any  more  material  than  a 
solid  one  in  fact  would  do  with  less  and  be  much  stronger.  This 
system  was  illustrated  in  the  series  of  New  Types  of  Cheap  Roofs 
which  appeared  some  months  ago  in  this  Journal,  Init  it  could  be 
further  improved  liy  using  bricks  of  a  special  size.  Thus  the  rough 
headers  could  be  12  inches  long  and  the  stretchers  made  3  inches 
wide  and  thin  in  proportion.  This  would  provide  an  air  space  of 
6  inches. 

W.  G.  Bliqh. 


HARDEST  CASES. 

Sir, — In  your  i.ssue  of  21st  January  1888  a  "  Harder  Case"  is 
noted,  but  it  is  nothing  compared  to  frequent  ones  happening  in 
Northern  India.  Let  anyone  cast  his  eyes  over  the  classified  lists 
of  the  Punjab  D.  P.  W.,  especially  the  Irrigation  Branch,  for  rhe 
last  few  years,  and  therein  will  be  found  names  of  Subordinates  of 
long  standing,  tried  and  qualified  men,  sent  adrift,  whose  only 
fault  was  nearly  dying  in  the  jungle  through  sheer  hard  work  ; 
and  when  they  wanted  a  change,  they  were  dismissed,  all  the 
"big  folks"  concurring  with  one  another,  and  the  unfortunate 
Sub's  explanation  and  demand  foi  justice  being  only  so  much 
waste  paper. 

Extremely  hard  cases  have  occurred,  and  there  being  no  indepen- 
dent journal  in  the  country  till  Indian  Engineering  appeared,  no 
notice  of  such  a  paltry  thing  as  a  European  Sub  being  dismissed 
and  cast  to  the  winds  without  cause  would  be  noticed.  Had 
these  men  been  natives,  the  native  press  would  have  taken  up 
their  cases  and  Government  would  have  been  chary  about  them,but, 
hitherto,  journalistic  work  was  always  connected  with  Government, 
and  the  Subs  could  get  no  hearing.  For  months  after  the  starting 
of  your  paper  many  Subs  were  under  the  impression  that  it  would 
be  a  party  organ  for  a  certain  class — a  surmise  now  seemingly  un- 
founded. Hence  a  Sub  to  whom  I  sent  your  prospectus  would  not 
subscribe  on  above  grounds,  and  told  me  ray  Ri.  12  wouhl  go  for 
nothing.  So  heavily  troilden  upon,  are  some  of  the  Subs,  that  they 
have  lost  all  hopes  even  in  the  journalistic  enterprises  of  this  auto- 
cratically ruled  country. 

January  26,  1888.  Sub. 


SEEBPORE  ENGINEERING  COLLEGE. 

Sir, — Mr.  Spring,  who  in  your  last  issue  takes  credit  to  himself 
for  having  taken  the  most  active  part  in  the  deliberations  of  the 
Committee  for  the  i-e-organisation  of  the  Seebpore  College,  does  not, 
however,  tell  us  what  his  proposals  are  whereby  he  hopes  to  im- 
prove the  status  and  usefulness  of  the  College  But  whatever  they 
are,  there  can  be  no  question  that  the  existing  state  of  affairs  is 
deplorable  to  a  degree,  and  the  Ctollege  sadly  stands  in  need  of 
being  remodelled  on  some  such  lines  as  would  meet  with  the  ap- 
proval of  the  Profession  in  the  country.  Loud  and  incessant 
have  been  the  cries  of  complaint  with  which  the  alumni  have  for 
the  past  decade  filled  the  air  for  want  of  work,  and  pertinacious 
has  been  the  pertinacity  with  which  the  arts  of  self-help  have 
been  recommended  them  by  self-wise  men  who  conveniently 
forget  that  boys  just  let  loose  from  within  the  four  walls  of  a 
college  possess  but  little  stock-in-trade  to  go  forth  into  ihe 
world  and  successfully  chalk  out  new  and  profitable  careers 
for  themselves.  They  need  to  be  engaged  in  professional  prac- 
tice for  years  in  that  vast  school  of  engineering  in  this  country — 
the  Public  Works  Department,  before  they  can  be  of  atiy 
use  to  the  Profession  or  to  themselves.  The  chief  difliculty  in 
the  way  of  the  pa.ssed  students  of  the  Seebpore  College  obtaining 
a  foot-hold  in  the  P.  W.  Dept.  is  not  so  much  their  inability  or 
unfitness  to  hold  responsible  positions,  as  the  unwillingness  on  tlie 
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part  of  the  Profession  iu  that  Dept.  to  tolerate  Ennineers  "  made" 
bv  Messre,  Downing  unA  Slater  after  their  own  fashion,  assisted  by, 
■■ho  do  you  think  ?  Pundit  Mohesh  Chunder  Nayaratna,  a 
Satutritiit,  «nd  BhIkw  Koonja  Lai  Banerjee,  an  exjudgs,  and 
auch  other  raemWrs  <>f  the  Board  of  Visitors  I 

OouUl  atMurditv  "o  any  further  ?  I  would  therefore  au?£reat  that 
the  Seebpore  College  be  dissociated  as  far  as  possible  from  the 
Rlucatioii  Department,  and  iU  chief  supervision  and  control  vested 
in  »  strong  committee  of  the  P.  W.  D.  officials,  headed  by  the 
Chief  Engineer  and  Secretary,  as  ex-officio  President,  in  whose 
gocl  will  and  co-operation  must  lie,  to  a  great  extent,  the  welfare 
and  pitMperitr  of  the  College. 

Seebpore  College. 

F«&rwa/y5,  1888. 

DEODAR  VERSUS  STEEL  SLEEPERS. 
L 

Sir.— Tonr  coreaponilent  "  M.  I.  C.  E."  contributed  an  article  on 
"  Deodar  i!«r»i«  Steel  Sleepers"  in  your  last  issue.  I  must  confess  to 
being  a  good  deal  disappointed  after  reading  it.  Coming  from  an 
M.  LC.E.,  I  fully  expecteil  to  find  the  subject  thoroughly  dis- 
ciUMd  in  all  its  prot  and  com,  but  alas  !  for  ray  expectations— 
ftartmviit  montt*  et  ttateitur — the  whole.article  is  a  one-sided  affair 
altogether.  First  we  are  told  what  the  essential  properties 
of  timber  are,  (we  all  know  thera):  then  we  are  cautiously  told 
that  deodar  possesses  them.  Therefore  deodar  is  to  be  preferred. 
Quite  a  true  syllogism  I  admit,  but  deodar  does  not  comprise  the 
whole  class  of  things  that  possess  these  qualities  ;  but  this  is  going 
into  Logic,  and  I  will  not  be  irrelevant.  However,  deodar,  we  are 
told,  has  ttrength,  tti<fne»s,  and  durability,  and  this  is  in- 
formation. We  accept  it  as  such,  and  one  more  fact  is  com-' 
mittetl  to  memory  ;  but  this  is  about  all  the  valuable  iiiforr 
matioD  "  M.  I.  C.  E."  gives.  Next  he  tells  us  all  about  se 'soil- 
ing, what  heart  wood  is,  and  how  timber  should  be  selected  (all  of 
which  our  grandmothers  knew  as  well  as  we  do  now)  ;  but  this  has 
nothing  to  do  with  the  question  "  Deodar  vs.  Steel  Sleepers  "  and  so 
can  be  left  out.  Lastly  we  are  told  that  deodar  is  supposed  to  be 
the  Cedar  of  Lebanon.  Shades  of  Solomon  !  What  on  earth  has  this 
to  do  with  its  preference  to  steel  I  Solomon  may  have  used  it,  (and 
1  very  much  doubt  if  he  would  have  done  so  had  be  known  any 
thing  of  steel,)  but  still  what  has  this  to  do  with  the  question 
iu  point  ?  Further,  the  buildings  in  Kashmir  and  Jarama  Muajid 
may  be  built  of  deodar,  but  surely,  this  fact  does  not  give  it  pre- 
ference to  steel  as  sleepers  ?  Poor  steel  sleepers,  you  have  had  but. 
scant  justice  done  you  by  one  who  ought  to  know  more  of  yna  I 
You  are  put  down  as  costly  ;  but  nothing  is  said  of  your  stiffness, 
Aarc/n«M,  and  durability,  which  perhaps  may  more  than  compensate 
for  your  extra  cost.  No  quotation  from  Science  Primers  is  given 
in  your  favor,  not  even  has  anything  b?en  said  of  your  antiquity 
(I  was  going  to  say  ancestry) !  No  royal  use  of  you  has  been  quoted 
as  a  brilliant  precedent — no,  nothing  is  said  but,  simply,  thiit 
you  are  costly  and  brittle.  You  are  disposed  of  in  two  small 
paragraphs  and  in  a  defamatory  way,  too. 

But  to  be  serious  :  "  M.  I.  C.  E."  has  been  admitted  to  be  one 
of  the  lights  of  the  profession  :  let  him,  therefore,  give  us  something 
better  in  another  article,  and  one  that  can  fairly  lay  claim  to 
that  reward  I  once  saw  ofifered  in  your  columns  for  the  best  essay 
on  "  Deodar  vs.  Steel  Sleepers  "  or  rather  wooden  vs.  metal  ones. 

Madoe. 

Mat;lmain'  ;  Janvary  21,  1888. 

IL 

Sir, — Incited  no  doubt  by  the  fact  that  the  Punjab  is  the 
best  place  in  India  to  procure  deodar  sleepers  and  possibly 
by  the  sporting  offer  for  the  best  essay,  to  prove  wood  better 
than  metal  sleepers,  made  by  the  manager  of  a  well  known 
forest  company,  two  correspondent's,  "  Blitz"  and  Rai  Baha- 
dur Kunhya  lal,  have  sent  articles  to  your  paper. 

"  Blitz's''  arguments  and  figures  are  worthy  of  attention,  but  he 
rather  makes  the  latter  fit  the  former.  The  representative  of 
metal  sleepers  is  the  pressed  steel  one,  which  so  far  only  takes 
the  flat  footed  rail,  and  it  is  this  type  against  all  others  that 
seems  to  have  the  best  chance  of  coming  to  the  front. 

The  various  types  in  India  may  be  briefly  described  as  follows  : 
Two  types  of  rails,  double-headed,  subdivided  into  reversible 
(with  equal  heads)  and  bull-headed  (with  unequal  heads),  and  flat- 
footed.  The  former  kinds  always  require  a  chair  when  used  with 
wooden  sleepers,  the  latter  kind  does  not. 

Wood  sleepers  may  be  of  various  descriptions  but  only  one  type. 

The  metal  sleepers  are  of  two  types— the  cast  iron  either  pot  or 
flat,  and  the  steel  pressed — the  combinations  being  : — 

1 — double-headed  rail  and  cast  iron  chair  on  timber  sleeper. 

2~double-headed  rail  on  cast  iron  sleeper. 

3— flat-footed  rail  on  timber  uleeper. 

4 — flat-f(K>ted  rail  on  steel  pressed  sleeper. 

Now,  "  Blitz"  omits  any  value  being  given  to  metal  in  case  of  cast 
iron  sleefiers  broken.  lie  also  I  think  over-estimates  the  conse- 
quences of  derailment  in  case  of  steel  sleepen.  The  argument  of 
using  local  productions  because  they  are  local  is  not  sound  econo- 
my. The  20  years  age  for  deo<lar  sleepers  I  agree  with  him  ought 
to  obtain,  but  owing  to  bad  maintenance  I  think  10  years  nearer 
the  mark.  There  is  a  better  clans  of  Permanent  Way  Inspectors 
coming  to  the  front  (and  I  hope  to  see  the  day  when  they  will  be 
technically  educated  at  one  of  the  many  Engineering  colleges  be-, 


fore  being  apprenticed  to  practical  work),  but  at  present  a  large 
proportion  of  wood  sleepers  are  much  damaged  by,  when  first 
laid,  spike  holes  not  being  properly  bored  deep  enough,  and  the 
driven  spike  knocking  off  a  large  spl  inter  at  the  bottom,  and  after 
being  in  the  road  the  bad  use  of  the  beater  knocking  off  the  lower 
edges  of  the  sleeper  under  the  rail  seat.  A  ganger  in  England 
lifts  the  sleeper  enough  to  shovel  in  the  ballast  and  then  packs 
carefully  around  and  not  underneath. 

The  second  correspondent,  Rai  Bahadur  Kunhya  Lai,  divides  his 
argument  into  numbered  paragraphs  which  I  may  here  traverse  : — 

Para  2. — My  experience  is,  that  just  as  little  damage  is  done  to 
steel  as  to  wood  sleepers  in  case  of  accidents. 

Para  3. — If  picked  material  is  used  the  advantage  of  cheapness 
fails. 

Para  5. — This  in  short  goes  to  say  that  good  material  is  to  be 
preferred  to  bad,  which  statement  does  not  err  on  the  side  of 
rashness. 

Para  6. — A  place  where  it  is  much  more  important  that  knots 
and  other  defects  should  not  occur  is  under  the  rail  seat 
where  the  fasttenings  are  driven. 

Para  14.— The  dhobie  test  is  amusing,  and  I  recommend  it  to- 
"Blitz"  when  he  has  a  few  thousands  to  inspect. 

Para  15. — As  he  has  not  considered  the  comparative  claims  of  steel 
sleepers,  he  is  scarcely  justified  in  calmly  saying  that  steel  sleepers 
are  costly,  brittle  and  unfit  for  railway  purpose.s.  Finally,  I  should 
hardly  think  that  Rai  Bahadur  Kunhya  Lai  has  had  such  ex- 
perience of  railway  permanent  way  as  to  entitle  his  opinion  to 
carry  much    weight. 

Now  I  will  quote  what  the  President  of  the  Institution  of 
Mechamical  Engineers,  Mr.  Jeremiah  Head,  speaking  at  Lincoln 
4th  August  1885,  said  in  discussing  railway  sleepers-"  Wood 
sleepers  no  doubt  answer  their  purpose  perfectly  as  long  as  they 
remain  sound,  but  the  conditions  to  which  they  are  subject 
are  extremely  unfavourable  to  endurance — -especially  under  the 
chairs  and  the  spike  holes  where  endurance  is  most  essential.  At 
these  parts  moisture  is  continually  entering  through  capillarity  and 
then  evaporating.  This  active  *  *  *  is  highly  conducive  to 
premature  decay"  *  *  #  "Considering  the  growing 
scarcity  of  timber  all  over  the  world  together  with  the  ever 
increasing  need  for  it,  we  ought  surely  to  look  with  jealousy 
upon  its  continued  use  in  such  enormous  quantities  for 
sleepers,  when  metal  would  better  answer  the  purpose.  It 
is  a  form  of  waste  that  should  be  reprehended  in  the  public 
interest  just  as  should  the  use  of  coal  for  ballasting  or  any 
other  obviously  wasteful  purpose.  The  same  timber  which  be- 
comes useless  for  sleepers  in,  say,  nine  years,  would  last  at  least 
a  century  in  the  roof  or  flooring  of  a  house.'" 

The  pressed  steel  sleeper  and  two  steel  keys  for  simplicity  of 
laying  Can  hardly  be  improved  upon.  Its  weight  with  the 
keys  is  about  125  lbs.  and  costs,  delivered,  say  1,000  miles  from  sea 
board,  at  present  Rs  6.  It  is  very  tough  and  will  stand  any  amount 
of  hammering  with  a  sledge.  It  can  be  used  with  either  sand 
or  ballast  and  holds  the  rail  absolutely  firmly,  and  the  slotted  key 
if  opened  cannot  work  loose.  Its  life  is  at  present  an  unknown 
quantity,  as  is  its  behaviour  in  salt  soils,  but  there  is  no  ground  for 
assuming  that  mild  steel  will  perish  quickly.  It  is  coming  largely 
into  use  in  England  as  well  as  India  and  will,  I  venture  to  think, 
by  and  bye  oust  all  other  kinds.  Speaking  generally,  I  prefer  cast 
iron  to  wood  sleepers  and  steel  sleepers  to  both. 

F.  R.  U. 


Jtteriirj)  ^aticea. 


Plaxe  TaiGONOMETRr.  By  A.  Clmudhwi,  B.A.,  St.  John's  College, 
Cambridge ;  Scholar  and  M.  A.  Presidency  College,  Calcutta. 
Calcutta  :  Messrs.  8.  K.  Lahiri  &  Co.  1888. 

This  book  should  be  welcomed  as  a  praiseworthy  atteinpt  of  an 
Indian  Graduate,  who  has  had  the  advantage  of  other  opportu- 
nities, to  meet  the  wants  of  Indian  Students  in  a  branch  of  Elemen- 
tary Mathematics  that  has  to  be  debited  with  a  larger  proportion- 
ate sliftre  of  examination  failures  than  any  other.  The  get-up  of 
the  book  is  an  approximation  to  Todhunter's  larger  treatise  in  re- 
spect to  typography,  but  the  disposition  of  the  matter  and  mode  of 
treatment  of  the  subject  is  somewhat  different.  If  there  is  any 
fault  at  all,  it  is  in  the  excessiveness  of  explanation  or  profusion 
of  illustration,  which  is  rather  an  advantage  than  otherwise  for  a 
achaol-book  in  this  country.  The  chapter  on  the  solution  of 
triangles  is  particularly  good.  Geometrical  methods  as  alternate 
proofs  of  the  more  important  formulie  are  abundant.  The  examples 
are  numerous,  and  include  selections  from  both  the  Cambridge  and 
Calcutta  University  Examination  Papers — the  latter  including  all 
the  L.  C.  E.  Questions  from  1869  to  1885.  Considering  the 
difficulty  of  getting  Mathematical  printing  done  in  India,  we  must 
congratulate  the  enterprising  publishers  in  having  secured  unusual 
accuracy  and  neatness  of  arrangement  in  this  text-book. 
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Treatise  on   Mountain  Roads,  Live    Loads,  and  Bridges.     By 

Lieutenant-Gsneral  H.  St.  Clair  Witkins,  R.E.  Bombay  :  Thacker 

and  Co.  1879. 

Like  tbe  work  criticised  in  a  previaus  nwniber,  this  book  aiso 
emanates  from  the  Presidency  of  Bombay,  and  is  the  production 
of  an   Engineer  Othcer    in   the  P.  W.  D.    of    high    rank. 

We  stumbled  across  it  quite  accidtntally  some  two  years  ago  in 
an  unclassic  region.  A  cursory  glance  through  the  pages  gave 
a  favorable  impression  of  its  contents,  and  so  it  was  forthwith 
purchased.  A  subsequent  careful  perusal  in  no  way  invali- 
dated the  previous  hastily  formed 'pinion  of  its  value.  It  is  a 
first-class  work  of  reference,  and  is  worthy  of  a  place  in  every 
Engineer's  library.  It  may  be  out  of  print  now,  and  probably  is  ; 
but,  if  so,  we  should  strongly  recommend  the  enterprising  tiriu  of 
Thacker  and  Co.  to  throw  off  a  second  edition,  which,  if  pro- 
perly advertised,  would  be  sure  to  be  taken  up.  As  remarked, 
the  usual  Government  compilations  on  Indian  Engineering 
which  have  appeared  from  time  to  time  are  of  the  feeblest  possible 
character  and  a  positive  discredit  to  the  administration  itself,  as 
well  as  to  the  exalted  P.  W.  officials  who  have  been  told  off  for  the 
purpose  of  getting  together  an  olla-podrida  of  cuttings  from  various 
ancient  books,  pieced  up  with  a  few  slovenly  original  articles  of 
doubtful  utility. 

We  quote  the  last  paragraph  of  the  preface,  which  will  explain 
that  "  This  treatise  is  not  a  compilation  from  the  works  of  other 
writers.  The  opinions  expressed,  and  the  designs  given,  are  the 
results  of  the  personal  experience  of  the  author"  ;  and  a  thoroughly 
practical  and  useful  work  it  is. 

The  subject  of  road  construction  is  a  very  important  one  and 
great  stress  is  now  being  laid  by  Government  on  the  subject  of 
feeder  roads  to  lead  traffic  to  the  railway  stations  which  yearly 
multiply  all  over  the  country.  We  cannot  do  better  than  to  f  urthe  r 
quote  our  author,  he  begins  : — "  The  science  of  road  construction 
will  never  become  obsolete.  Roads  not  only  precede  railways,  but 
are  required  to  supplement  them  ;  for  with  the  introduction  of 
railway.s,  the  demand  for  local  roads  increases.  Railways  there  - 
fore  tend  not  to  supplant,  but  to  develop  roads.  This  is  parti- 
cularly the  case  in  mountainous  countries  in  which  arterial  rail- 
way lines  can  only  be  afforded."  Furtlier  on  he  proceeds  : — "  Tlie 
subject  of  the  construction  of  roads  has  been  treated  in  many 
Civil  Ensjineering  works,  but  in  those  treatises  of  modern  date, 
which  have  entered  most  fully  into  this  branch  of  Engineering 
science,  insufficient  space  has  been  allotted  for  a  comprehensive 
view  of  the  general  principles  and  details,  which  should  be 
observed  in  tracing  and  building  mountain  roads." 

There  is  another  remark  of  our  author's  which  we  will  reproduce 
in  extmso,  as  it  thoroughly  falls  in  with  our  own  views  on  these 
matters  :— "  It  is  too  much  the  habit  of  the  present  day  to  regard 
masonry  bridges  as  bulky,  costly,  troublesome,  slow  growing 
structures,  and  behind  the  times.  Iron  in  various  forms  is 
preferred  as  the  material  to  be  employed  in  carrying  a  roadway 
over  rivers  and  minor  streams.  In  the  author's  opinion,  an  iron 
bridge  should  never  be  erected  where  a  masonry  bridge,  from 
the  nature  of  the  bridge  site,  the  size  of  the  stream,  and  the 
proximity  of  material,  is  suitable.  In  such  a  case  an  iron  bridge 
js  not  the  cheapest  ;  it  is  certainly  not  the  most  permanent.  A 
well  built  solid  masonry  bridge  is  a  monument,  which  will 
outlive  many  renewals  of  its  slender  consumptive  neighbour."  We 
commend  these  remarks  to  Superintending  Engineers,  as  a 
reference  to  the  budget  estimates  of  past  years  clearly  shews  that 
further  check  should  be  exercised  on  the  propensity  discovered 
by  some  unexperienced  District  Engineers  and  others  to  go  in 
for  iron  girders  in  preference  to  brick  or  stone  arches.  A  fact 
might  further  be  mentioned  in  support  of  this  statement,  that 
the  railway  managements  at  home  are  already  beginning  to 
supplant  old  iron  bridges  with  masonry  structures. 

The  treatise  is  divided  in  14   chapters,    which   we   shall    briefly 
review. 

I. — Road  Reconnoitring. — No  remarks. 


II. — Road Siirmying. — In  this  chapter  our  author,  who  must 
be  admitted  to  be  a  little  prolix,  holds  a  long  discussion  on  the 
relative  utility  of  the  horizontal  and  vertical  methods  with  the 
natural  outcome  which  can  be  foreseen  by  anyone  who  lias  any 
real  experience  in  the  subject  of  hill  road  tracing,  that  the 
liorizontal   is  the  most  practicable  method. 

III. — Ordinary  Roads.-  This  chapter  is  spun  out  to  rather 
an  unconscionable  length.  Our  author  evidently  gloats  over  his 
work  and  dwells  on  unimportant  matters  too  long.  He 
quotes  a  good  deal  from  Kinnear  Clark's  book  on  English 
roads.  A  plan  of  an  "  Irish  Bridge "  is  given,  i.e.,  earthen 
inclined  cuttings  leading  down  to  a  masonry  platform  over 
the  sandy  or  rocky  bed  of  a  stream.  This  type  of  construction 
is  always  getting  out  of  order,  silting  up  in  the  slopes,  and 
cutting  away  also,  unless  the  drainage  is  carefully  arranged  for . 
We  much  prefer  the  flood  submerged  causeway  raised  a  few  feet 
off  the  bed  of  stream,  which  will  carry  the  ordinary  current 
through  its  openings,  and  be  only  impassable  in  heavy  flood.  This 
type  of  causeway  is  not  even  msntioned  in  the  book  ;  with  rock 
the  raised  is  often  cheaper  than  the  bed  level  causeway. 

IV. — Design  for  a  Mountain  Road. — We  consider  that  this 
sabject  is  also  treated  in  far  too  prolix  a  manner.  Instead  of 
stating  straight  off  what  gradients  are  required  for  each  kind 
of  traffic,  our  author  gives  us  tables  of  traction,  of  stage  wagon 
and  stage  coaches  at  different  inclines  and  different  surface 
materials,  rate  of  travelling,  force  in  lbs.,  angle  Q^  sine  of  angle 
Q  and  so  •n  ad  nauseam,  for  some  24  pages.  He  next  has  a  long 
discussion  on  the  proper  section  of  road  on  a  gradient,  and  cornea 
eventually,  after  another  18  pages  of  elaborate  argument,  which 
might  have  been  condensed  into  one,  to  the  conchision  that  the 
segmental  form  with  horizontal  chord  is  the  best.  We  venture 
to  differ  here,  except  in  the  case  of  parapeted  roads.  The  section 
adopted  by  us,  and  successfully  too,  was  a  modification  of  the 
inclined  straight  slope  and  the  horizontal  segment.  An  inner 
slope  is  necessary  for  safety  ;  if  no  parapet  exists  it  also  affords  a 
great  sense  of  security.  The  chapter  concludes  with  remarks  on 
protection  and  drainage. 

V. — Instructions  on  the  Survey  of  a  Mountain  Road — We 
do  not  intend  to  offer  remarks  on  this  as  space  presses  and 
we  confess  we  have  not  read  it. 

VI. — Construction  of  a  Mountain  Road. — This  is  a  valuable 
chapter  full  of  illustrative  plates.  Our  author  builds  all  his  culverts 
of  pvcca  lime  masonry  and  his  retaining  walls  of  battered  dry  ma- 
sonry. Possibly  the  laterite  and  trap  rock  obtained  on  the  Bombay 
side  is  not  good  enough  for  dry  masonry  walling  to  culverts,  but 
our  own  practice,  in  dealing  with  even  sandstone,  has  been 
to  build  every  draniage  work  up  to  10  feet  span  of  dry  masonry 
walling  exclusively,  spanned  by  stone  slabs  up  to  5  feet  span,  and 
above  that  to  adopt  one  or  a  series  of  10  feet  openings,  spanned 
by  scrap  rails  2  feet  apart  covered  by  slabs.  In  those  days  pro- 
bably scrap  rails  were  not  obtainable,  or  their  use  in  bridge  work 
unknown.  The  double  3  feet  openings,  shewn  in  Plate  IX.,  is  a 
very  objectionable  type  of  culvert.  Owing  to  the  increase  of  wetted 
perimeter  the  value  of  the  hydraulic  mean  depth  R  becomes  very 
low,  and  4J  feet  opening  would  give  an  equally  good  disohavge.  If 
slabs  6  feet  long  cannot  be  obtainable,  one  opening  of  5  feet  should 
be  given,  spanned  by  23  feet  rails  cut  in  four. 

VII. — Of  Maintenance  of  Roads. — Gives  useful  information. 

VIII. — Gives   cost  of  roads  in  Bombay. 

IX. — On  Road  Bridges. — Is  full  of  intricate  calculations 
which  are  of  no  value,  as  the  easy  methods  of  graphic  statics  have 
long  ago  supplanted  tbe  old  cumbersome  analytical  successes. 

The  rest  of  the  book  is  on  iron  and  masonry  bridges  and  skew 
arches.  Chapters  XI.  and  XII.  on  Masoniy  Bridges  are  goorl.  The 
author  is  ready  enough  to  give  an  illustration  of  the  Krishna 
Bridge  Inscription  in  which  his  name  appears  on  the  scroll  of 
fame.  Notwithstanding  the  faults  we  have  pointed  out,  which 
are  comparatively  trivial,  the  work  is  a  valuable  one,  as  it  only 
errs  in  excessive  diffuseness. 
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6cucval   ^vticlcs. 


of  the  Cautlcyites,  that  is  those    Engineers    who  had    sat 
at    the   feet  ot'  Sir  Proby,  did  a  terrible  amount  of  damage 


found 
to  the  iiicreas- 


THE  PEGU  CLUB. 

This  iiistilutiou  had  its  origin  in  a  private  house  rent- 
otl  for  the  purjwse,  and  this  accommodation  was 
sufticiout  for  some  years.  When  owing 
ing  number  of  members  and  the  general  prosperi- 
ty of  the  club  it  was  resolved  to  build  a  club  house 
suitable  to  the  reiiuirements  of  the  time  Mr.  H.  M. 
Mather's  was  requested  to  prepare  a  design  by  the  Com- 
mittee of  the  Club. 

The  house  is  a  haudsome  structure  of  timber  with 
concrete  and  tiled  basement  floor,  and  is  built  on  an 
excellent  site  in  the  Cantonment  along  the  Prome  road. 

The  accommcxlation  on  the  giound  floor  consists  of 
two  dressing  rooms  and  two  billiard  rooms  with  ample 
servants'  offices. 

The  upper  floor  contains  a  dining  hall  where  sixty 
members  can  dine,  a  large  reading  room,  a  committee 
room  and  a  large  half  open  verandah  room,  with  two  halls 
and  more  servants'  offices. 

In  the  same  compound  with  the  Club  building  are  a 
series  of  residentiil  chambers  for  a  considerable  number 
of  members. 


AN  APPEAL  TO  GOVERNMENT  IN  THE  IRRI- 
GATION DEPARTMENT. 
By  an  Ex-Ikrigatk)N'  Officer. 
IL 

Before  sketching  the  outline  of  this  proposed  work  on 
Irrigation,  it  would  be  as  well  to  state  once  for  all,  that 
any  suspicion  of  amateurism  must  be  sternly  repressed. 
We  don't  want  anything  of  that  sort ;  there  is  quite  enough 
of  it  already  in  Government  professional  literature.  This 
must  be  a  really  serious  business  not  roughly  chucked  to- 
gether anyhow  as  if  intended  for  the  alumni  of  Rurki 
College,  but  a  high  class  work  of  reference  and  instruction 
worthy  of  a  great  scientific  department. 

First,  taking  up  the  section  on  Works,  we  have  obsei-ved 
that  the  es.siiy  must  primarily  be  critical.  It  is  no 
manner  of  use  reproducing  old  and  'p^issen  tj^pes  of 
construction  except  for  the  purpose  of  carefully  pointing 
out  their  defects,  and  giving  other  examples  of  modern 
structure,  of  correct  pattern.  Again  great  care  must  be 
taken  to  produce  nothing  but  relevant  matter — for 
instance  we  do  not  want  plans  of  canal  bridges,  de- 
tails of  parapets  and  .so  on.  This  would  be  waste  of 
power.  Anyone  can  design  a  canal  bridge,  but  what  we  do 
require  is  that  the  scope  of  the  work  be  strictly  confined 
to  purely  technical  matters  connected  with  irrigation  works. 

The  first  subject  to  be  dealt  with  would  naturally  be 
Head  Works,  and  all  the  more  important  river  dams  and 
weirs  in  Upper  India  and  Madras  should  be  given  with  a 
careful  description,  and  notice  of  any  defects  which  experi- 
ence may  have  sub.sequently  brought  to  light.  2n(Uy. — 
The  question  of  Canals,  Falls,  Locks,  etc.,  should  be  taken 
up,  giving  only  the  newest  types,  or  if  the  ancient  Ogee 
falls  are  delineated,  it  would  be  simply  for  the  purpose  of 
"  pointing  the  moral."  Information  regarding  the  dis- 
I  !iHr;,'e  of  water  at  all  Works  shouhl  naturally  also  be 
ii'.r'il.  lirdly. — We  come  to  escapes,  distributary  head 
works  for  pa-ssing  drainage  under  and  over  the  canal  or 
level  with  it,  construction  of  kolabas  and  so  on.  This 
will  a.]i(mt  complete  the  first  series  on  Works.  The  second 
.    '  -lioidd  deal  exclusively  with  that  most  important 

the  Economicjil  Distribution  of  Water.  In  India 
dly  a  comparatively  new  science.  The  old  Canal 
i ,  ^  r-.  wlio  worked  under  Sir  Proby  Cautley,  regarded 
the  distribution  of  water  on  scientific  principles  as  almost 
beneath  notice.  The  rajbahas  of  the  old  canal  w(.re  designed 
anyhow,  and  their  alignment  being  settled  by  the  rough  and 
r<-.idy  method  ofdniwing  a  blue  pencil  line  over  a  ma)),  was 
iiatiinjiiy  most  defective.  This  is  no  exaggeration,  I  my- 
self more  than  once  have  seen  the  process  performed  by 
the  Superintending  Engineer. 

In  course  of  time  many  of  the  distributaries  were  found 
so  bad  that  they  had  to  be  rebuilt  ab  novo.  The  remnant 


before  they   finally  retired.     The    Chief  Engineer  of  those 
days,  a  very  distinguished  Military  Officer  of  most  urbane 
manners,  was    absolutely  wanting  in  any  real  knowledge 
or  experience  on    the    subject    of  irrigation  works,    and 
naturally  leant  upon  his  Superintending  Engineers,  one  of 
whom  was  broiight  up  in  the  old  rough  and  ready  school. 
Thus  after  a  while  the  extraordinary  spectacle  was  exhibit- 
ed of  lakhs  of  rupees  being  spent  on  remodelling  the    old 
distributaries   on  scientific  principles,  while  at  the  same 
time  their  very   faults  were   being  carefully  reproduced 
on    the    new    canal    then    under    construction  !      It    is 
needless    to    add  that  this   ill-designed  work    had    most 
of  it    to  be    realigned  and  reconstructed.     Happily  now 
the  old    things  are  passed  away  and  the  present  irrigation 
staff,  at  least  in  Upper  India  are  thoroughly  practised  men 
who   have   mastered  the  details  of  this  intricate  question. 
In  the  old  days  the  supply  of  water  at  the  head  exceeded 
the  demand,  and  consequently  it  was  allowed  to  run  to 
waste  without  much  let  or  hindrance.   Now,  however,  our 
supply  is  limited  and  the  area     under  irrigation     enor- 
mously increased  ;  hence  the  greatest   possible  care    and 
bandohud  have  to  be  constantly  exercised  to  increase  the 
duty  of  water.   A  paper  written  by  a  thoroughly  competent 
'irrigation   officer   on  this  subject  would  be   of  incalcula- 
ble value.     Some  new  canals  with   their  system  of  distri- 
butaries should  be  taken  up  in  toto,  diagi-ams  being  given 
shewing  the   distribution — the  area  served.      A  diagram 
of  an  actual  rajbaha  should  likewise  be  given  in  a  .similar 
way  with    section  of  waterway    at    various  points,    areas 
and    tatil     arrangements.      The   method    or   process    of 
design     will    thus     be    explained    in    detail.     Statistics 
regarding    duty   <jf  water   crops   irrigated  of  recevt  date 
.should  follow.     I  lay   stress  on  recent,  as   DA.  Jackson's 
"  Hydraulic  Works,"  a  pretentious  but    hopeless  book,  is 
more  or  less  useless  from  being  several  years  behind   date. 
Finally  the  details  of  the  working   of  the  department  and 
cognate  will  close  the  volume. 

Now  comes  the  question — who  is  to  write  this  work  ? 
It  is  far  too  heavy  a  matter  to  be  tackled  in  odd  leisure 
moments.  No ;  Government  must  make  up  their  minds 
to  depute  two  competent  and  experienced  officers  on 
special  duty  for  at  least  twelve  months,  and  see  that 
the  idea  is  canied  out  thoroughly. 


MAIL  STEAMERS  AND  THEIR  SPEEDS. 

By  a.  Ewbank. 

VI. 

An  ordinary  railway  locomotive  may  be  described  as  a 
rough-and-tumble  machine.  It  is  meant  for  rough  usfige. 
Any  delicate  or  complex  additions  which  would  be  of 
service  to  it  were  it  employed  as  a  stationary  engine,  are 
rejected  because  of  their  delicacy  or  complexity. 

Let  the  hull  of  a  small  ship  be  supplied  with  a  pair  of 
paddles,  each  of  these  having  its  own  independent  axis  or 
axle.  Let  a  couple  of  ordinary  railway  locomotives  be  so 
fixed  in  the  .ship  that  one  locomotive  may  drive  one 
addle    and    the  other    locomotive    may  drive  the  other 


pf 


These  jjaddles  can  thus  rotate  in  the  same  direc- 

in  opposite  directions.  We  thus  have  an  effective 

now   working   as    stationary 

neighbourhood.     It  may   be 

It 


jjaddle. 

tion    or 

steamer.     The  engines   are 

engines — in  a  fixed  material 

possible  and    convenient    by   certain  modifications  or 

certain  additions  to  improve  their  economical  working. 

is  no  longer  an  object  of  prime  importance  that  the  whole 

machine  .should  be  kept  small.     It  is  no  longer  a  relevant 

question  whether  the  whole  machine  can  be   packed   into 

one  case  which  can  run  about  safely  on  wheels. 

If  by  certain  changes  we  obtain  as  much  work  as  be- 
fore, but  at  a  less  expenditure  of  coal ;  this  implies  that 
more  work  than  before  can  be  obtained  with  the  same 
expenditure  of  coal.  More  work  or  more  jiower  to  do 
work,  means  greater  speed  when  the  mass  and  volume 
to  be  moved  arfe  not  increased. 

One  mode  of  obtaining  more  power  is  to  increase  the 
temperature  of  the  boiler   steam.     In  this  way   one    loco- 
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PRINCIPLES  OF  MECHANICS. 

By  a.  Ewbank. 

X. 

Fif).  36. 


We  may  now  proceed  to  the  completion  of  the  proof 
of  the  parallelogram  forces.  In  fig.  36  OACB  is  a 
parallelogram  having  its  angles  right  angles.  Such  a 
figure  is  usually  called  a  rectangle. 

The  lines  OA,  OB  mea.sure  forces  P,  Q.  That  is,  there 
are  as  many  pounds  in  P  as  there  are  inches  (or  other 
chosen  units)  in  the  length  OA.  We  know  that  the 
resultant  of  P  and  Q  lies  along  OC.  But  we  do  not  yet 
know  whether  the  numbe-  of  pounds  in  the  resultant  is 
defined  by  the  number  of  inches  (or  other  units)  in  the 
length  OC.  Therefore  we  will  entertain  the  possibility 
that  R,  the  real  resultant,  is  measured  by  a  different 
length  ON.  The  len^h  OC  thus  measures  another  force 
S.     In  the  figure  we  imply  that  R  is  greater  than  S. 

Now  if  P  and  Q  give  force  R  ;  2P  and  2Q  will  give  a 
force  2  R ;  inV  and  mQ,  will  give  a  force  riiR,  where  tn 
is  any  positive  number,  whole  or  fractional.  Also  m  may 
be  greater  or  less  than  unity.  To  this  statement  the 
student's  mechanical  instinct  or  experience  is  supposed  to 
yield  a  ready  assent. 

Also  by  his  geometrical  knowledge  he  will  see  that  the 
corresponding  rectangles  which  we  should  draw  for  these 
cases  are  all  similar  to  the  figure  OACB.  Thus  the  dia- 
gonal OC  is  increased  or  diminished  in  the  same  propor- 
tion as  is  the  side  OA.  Therefore  if  in  the  fig.  (36)  R 
is  really  greater  than  S  such  will  be  the  case  in  all  the 
similar  figures.  That  is,  the  resultant  is  in  each  of  these 
cases  greater  than  that  force  which  is  measured  by  the 
length  of  the  diagonal. 

Draw  the  line  HOK  perpendicular   to   ON.    Draw   BG 
nd    AF  perpendicular   to    HK.     Draw  BE  and  AD  per- 
pendicular  to  ON.     Then   we   have  a  rectangle   OEBG. 

This  rectangle  is  similar  to  OACB.  Similarly  the  rec- 
tangle OFAD  is  also  similar  to  OACB. 

Therefore  to  these  rectangles  our  late  conclusion  applies. 
Thus  forces  OE  and  00  must  have  a  resultant  greater 
than  OB.  Also  forces  OF,  OD  must  have  a  resultant 
greater  than  OA. 

Conversely  with  the  supposition  that  R  is  greater  than 
S,  it  follows  that  the  force  P,  viz.,  OA  is  equivalent  to  a 
force  along  OK  which  is  less  than  OF  and  a  force  along  ON 


which  is  less  than  OD.  For  distinctness  let  OC  =  x.  ON, 
so  that  when  R  is  greater  than  S,  x  is  some  proper  frac- 
tion. Then  the  force  P,  or  OA,  may  be  "  resolved  "  into 
a  force  xOY  along  OK  and  xOD  along  ON. 

Similarly  Q  may  be  resolved  into  xOG  along  OH  and 
a;OE  along  ON. 

Therefore  P  and  Q  together  give  a  force  a;OE-Fa;OD 
along  ON  and  two  other  forces  opposed  to  each  other 
along  HK.  Now  by  the  geometry  of  the  figure  OG=BE 
=  AD  =  OF.  Therefore  a;OG  =  xOF.  Thus  these  other 
forces  destroy  each  other.  Such  a  result  we  should  antici- 
pate, for  otherwise  there  would  be  left  some  force  in  the  line 
HK  and  then  the  final  resultant  could  not  lie  along  OC. 

Our  final  resultant  is  a;(OE-|-OD)  =  a.'(CD-l-OD)  =  .cOC. 
Thus  our  final  resultant  is  less  than  OC.  But  our 
final  resultant  ought  to  be  ON,  which  by  hypothesis  is 
greater  than  OC.  The  absurdity  of  the  contradiction 
shews  that  we  cannot  have  R  greater  than  S. 

If  we  recommence  this  reasoning,  making  R  less  than 
S — which  gives  x  greater  than  unity  where  S  =  xR — we 
shall  on  making  corresponding  changes  in  the  wording 
find  our  resultant  coming  out  greater  than  OC  which 
again  contradicts  our  new  premise. 

If  however  we  take  the  only  remaining  case,  viz., 
R  =  S,  we  find  that  P  and  Q  give  a  force  OE-j-OD  along 
ON.  And  as  OE  -|-  OD  =  OC,  there  is  no  contradiction  bet- 
ween our  premises  and  our  conclusion.  Thus  we  infer 
that  OC  does  represent  the  value  of  R  on  the  same  scale 
as  OA,  OB  represent  P  and  Q. 

We  have  now  completely  proved  the  parallelogram  of 
forces  for  the  case  of  rectangular  components.  The  case 
where  the  forces  act  at  an  acute  or  an  obtuse  angle  fol- 
lows immediately  from  the  rectangular  case. 

Fig.  37. 


For  let  OACB  be  any  parallelogram.  See/,r/.  37.  In  the 
figure  we  have  the  angle  AOB  acute.  Draw  CD  perpendi- 
cular to  OA  and  0  E  perpendicular  to  CB.  Let  the 
force  OA  be  called  P  and  the  force  OB  be  called  Q. 
This  latter  force  we  now  know  to  be  equivalent  to  forces 
OF  and  OE.  Thus  P  and  Q  are  equivalent  to  a  force  OE 
at  right  angles  to  P  and  a  force  OF-I-OA  or  OD  along 
tlie  line  of  P.  These  forces  OE  and  OD  are  equivalent  to 
OC.  Thus  O  A  and  0  B  are  equivalent  to  OC.  This 
completes  the  demonstration. 

The  reader  who  draws  the  parallelogram  OACB 
with  the  angle  AOB  obtuse  will  see  that  a  similar  proof 
applies.  He  will  have  a  force  OE  as  before  and  a  force  OA 
—OF,  which  however  is  still  equal  to  0  D  in  the  new 
figure. 

As  an  example  of  the  theorem  of  the  parallelogram  of 
forces,  now  completely  demonstrated,  let  us  consider  that 
in  fig.  37  ;  P  =  OA  =  101bs.  and  Q  =  0B  =  61bs.  and  that 
A  O  B=:60°. 

Then   the    triangle     ACD 
triangle   and    AD  =.^ AC  =  3. 
geometry  OC"  =OD^-)-DC- 
AC=' =  AD=-|-DC" 
.-.  0C==— AC-  =  OD^— AD- 
.-.  OC==AC2-fOD='— AD^ 
=  62  4-13'-'— 3" 
=  196 

Therefore  forces  of  lOlbs.  and  61bs.  acting  at  60°  produce 
exactly  a  resultant  of  141bs.  Such  a  conclusion  can  only 
be  obtained  as  the  result  of  a  long  course  of  close  and  ac- 
curate reasoning. 


is   half  of  an    equilateral 
Thus    0D  =  13;  also  by 
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In  dealing  w-ith  fig.  36  we  adopted  a  mode  of  proof 
sometimes  called  "ad  absurdum,"  sometimes  called  in- 
direct A  proof  is  genemlly  considered  more  elegant 
when  the  fonn  of  the  proof  is  direct.  We  can  however 
easily  give  this  form  to  the  demonstration. 

Instead  of  assnining  as  we  first  did  that  N  lies  on  OC 
produced,  we  will  leave  its  position  an  open  question. 
We  may  still  pub  OC  =  a;ON  or  S  =  a;R  without  know- 
ing as  yet   whether    x  is  grejiter   or  less  than    unity. 

Then,  as  before,  if  P  and  Q  give  R,  which  =  —  we  can  re- 
place P  by  .rOF  along  OK  and  ccOD  along  OC. 
Similarly  Q  gives  xOG  along  OH  and  .rOE  along  OC. 
Therefore  P  and  Q  together  give  x  (OE -f- OD)  =  a;OC 
along  OC.  Now  OC^.rR.  Therefore  the  forces  P  and 
Q  give  x*R  along  OC. 

But  the  forces  xOF  and  a;OG  destroy  each  other 
as  they  ought  to  do,  and  the  other  components  of  P  and 
Q  should  make  up  the  whole  resultant  R  along  OC. 
Thus  R=.r-R  orx*=lor  a;=l.  Therefore  the  points 
N  and  C  coincide,  or  OC  is  the  real  resultant. 

Here  we  may  bring  to  a  close  these  discussions  on  the 
"Principles  of  Mechanics."  Possibly  there  are  other  parts 
of  mechanics  or  parts  of  other  physical  sciences  that  could 
with  advantage  be  treated  in  the  full  manner  in  which 
these  elementary  questions  have  been  developed. 

Meanwhile,  to  the  student  of  mechanics  these  articles 
may  perhaps  prove  a  helpful  introduction,  or  the  teacher 
may  find  in  them  suggestions  for  an  elementary  course  to 
place  before  his  pupils. 


A  German  mechanic  came  out  with  the  engines  and  is 
employed  in  the  erection. 

If  I  have  an  opportunity  of  witnessing  their  performance 
on  the  Rack  road,  I  will  send  you  a  description  on  the  indi- 
cator diagram. 

The  steamers  for  the  Sind-Saugor  have  reached  the  country, 
and  have  been  erected  by  Messrs.  MacKenzie  of  Kurrachee, 
at  Kotrie.  They  are  stated  to  be  unsuited  for  the  work 
between  Shere  Sliah  and  the  west  bank.  Being  about  126  feet 
long  they  are  unwieldy  for  the  gutter  ways  on  the  river,  and 
the  stern  wheel  instead  of  being  inboard  projects  some  dis- 
tance over  the  stern.  It  is  frequently  necessary  to  run  these 
boats  stern  tirst  in  the  narrow  ditches  that  prevail  in  the  river 
during  ihe  low  season,  and  the  stern  wheel  from  its  exposed 
position  is  liable  to  come  to  grief.  The  engines  are  triple 
expansion.  It  is  stated  the  suction  pipes  are  all  at  the 
bottom  of  the  vessel  instead  of  at  the  side,  and  this  is  a  mis- 
take for  an  Indian  river.  The  steamers  are  capable  of  carry- 
ing 75  tons  of  cargo. 

Experts  are  now  making  suggestions  for  certain  alterations 
to  adapt  them  to  the  requirements  for  which  they  were  origi- 
nally built. 


JOTTINGS    FROM  THE  N.-W.  FRONTIER. 
(From  a  Correspondent. ) 

Two  "Abt  Engines"  are  in  course  of  erection  at  Sukkur, 
one  of  them  being  nearly  ready  for  the  road.  The  principal 
features  of  the  engine  are  four  cylinders,  two  for  the  main 
engine  placed  outside  the  frame,  and  two  cylinders  between 
the  frame  to  drive  the  rack  gear  ;  the  main  cylinders  are  19, 
and  the  rack  cylinders  1.3  inches  diameter.  The  engine  is  six- 
wheel,  coupled  with  a  pair  of  small  trailing  wheels  on  radial 
axle  boxes.  The  rack  gear  is  carried  on  frames  hanging  from 
the  driving  and  leading  axle  boxes — the  .latter  being  joined 
to  each  other  by  an  iron  box  over  each  axle — giving  it  the 
appearance,  when  looked  at  from  aViove,  of  a  solid  axle  box 
from  one  side  to  the  othec  There  are  two  sets  of  spurs,  each  of 
three  steel  whee's,  arranged  so  that  one  tooth  is  in  gear, 
one  tooth  just  entering,  and  one  tooth  leaving  the  rack,  they 
are  lubricated  with  oil  from  a  feeder-box  on  the  foot  plate. 
The  rack  engine  is  worked  by  separate  starting  gear,  and 
is  entirely  independent  of  the  main  engine,  having  its  own 
link  motion  and  so  forth. 

The  boilers  are  huge  and  have  immense  fire-boxes,  giving 
one  the  idea  that  they  are  only  fed  once  each  trip  ;  these 
huge  fire-boxes  are  no  doubt  very  necessary.  The  capacity  of 
the  enjfines  is  stated  to  be  200  tons  over  a  grade  of  one  in 
six  ?  They  are  fitted  with  water  tanks  and  coal  bunkers. 
The  water  capacity  is  limited  to  a  run  of  four  miles.  It  is 
stated  that  the  makers  here  preferred  to  build  larger  water 
tanks,  but  the  India  Office  authorities  intervened.  Water 
taps  and  pipes  are  connected  to  the  steam  chest,  so  that  a 
flow  of  water  is  permitted  to  play  on  the  valve  faces  when 
mnning  down  hill,  the  water  is  run  off  by  two  extra  cocks 
on  the  bottom  of  the  cylinders  at  command  of  the  driver 
on  the  foot  plate.  The  water  gauijo  glasses  are  fixed 
on  the  side  of  the  boiler  just  V)ehind  the  dome  and  are 
worked  ofT  the  foot  plate  by  a  system  of  levers. 

The  driving  and  trailing  coupled  wheels  are  fitted  with 
hand  brake  gear  and  wooden  brake-blocks,  but  by  a 
system  of  levers  the  top  of  the  exhaust  pipe  can  be  closed 
and  a  valve  opens  the  bottom,  thus  permitting  the  pistons 
to  take  in  air  through  the  exhaust  ports,  which,  acting  on 
the  reserve  side  of  the  pistons,  form  a  formidable  brake. 
This  system  of  brake  power  was  extensively  used  on  Conti- 
nental railways  sometime  ago.  There  is  a  combination  of  lines 
and  handles  aV>out  the  foot  plate,  which  are  viewed  with 
disfavor  by  the  engine-drivers  who  have  been  deputed  to 
see  the  engines  erected,  and  afterwards  run  them.  They 
are  considered  to  be  well  finished  and  were  built  at 
£sslingen. 


BOMBAY. 

(From  our  own  Correspondent.) 

The  Health  Officer's  report,  to  which  I  alluded  in  my  last 
letter,  has  been  recorded  by  the  local  Corporation  and  copies 
have  been  forwarded  to  Government,  with  special  reference 
to  the  paragraph  relating  to  the  accommodation  of  sick  Rail- 
way passengers. 

A  recent  issue  of  Indian  Engineering  mentioned  that 
Mr.  Rienzi  Walton,  the  Executive  Engineer,  Bombay  Munici- 
pality, had  obtained  privilege  leave  for  3  months  ;  but  he  is 
likely  to  be  away  from  duty  for  a  much  longer  period,  probably 
18  months. 

Mr.  James  W.  Smith,  the  Deputy  Executive  Engineer, 
has  been  appointed  to  act  for  Mr.  Walton  during  the  latter's 
absence.  In  connection  with  this  appointment  it  may  be 
mentioned  that  the  Acting  Municipal  Commissioner,  Mr. 
Charles,  recommended  an  outsider  to  act  for  Mr.  Walton  on 
the  ground  that  Mr.  Smith  was  too  valuable  in  his  subordi- 
nate post,  to  be  promoted  to  the  higher  one.  It  was  a 
curious  piece  of  logic  on  his  part  to  make  merit  a  bar  to 
promotion,  and  Mr.  Charles  would  hardly  like  such  logic  to 
be  enforced  in  his  own  case.  To  Colonel  Merewether,  who  also 
argued  against  Mr.  Smith's  promotion  on  similarly  absurd 
grounds,  the  same  remarks  apply. 

The  blasting  operations  at  the  Prince's  Dock  have  been 
much  protracted  owing  to  the  difiiculty  experienced  by  the 
divers  in  getting  at  the  bore-holes  beneath  the  water,  this 
having  been  rendered  almost  inaccessible  by  the  enormous 
quantity  of  debris  of  the  blasted  portions  of  the  wall  between 
the  Prince's  Dock  and  the  New  Dock.  In  my  next  letter  I 
hope  to  be  able  to  send  you  a  full  account  of  these  operations. 

The  intelligence  that  Colonel  J.  G.  Tiindsay,  Chief  Engineer 
and  Agent  of  the  Southern  Mahratta  Railway,  had  become  very 
seriously  ill  caused  a  wide  spread  feeling  of  regret  in  Bombay, 
where  he  is  so  well  known,  and  all  who  are  acquainted  with 
this  able  and  zealous  officer  trust  he  may  speedily  recover. 

The  prospectus  of  a  projected  steamship  Company  has 
been  lately  appearing  in  the  local  papers,  the  raison  d'etre 
of  which  Company  is  to  construct  a  line  of  steamers  of  extra- 
ordinary speed,  50  miles  an  hour  being  the  modest  figure  men- 
tioned. With  the  mail  contract  given  to  such  a  line  what  a 
revolution  would  be  effected  I  Allowing  for  ordinary  detention 
in  the  Canal  we  should  have  our  mails  delivered  here  in  a 
week  from  Brindisi. 

On  the  2nd  instant  the  Bank  of  Bombay  raised  its  rate 
of  discount  to  6  per  cent  making  its  minimum  rate  the  same 
as  the  Bank  of  Bengal.  Money  has  been  in  great  request 
throughout  the  past  week,  and  will  'probably  become  dearer 
still  during  the  coming  one, 

I  subjoin  the  names  and  tonnage  of  vessels 
Hydraulic  Lift 
Last  month  : — 
King  Arthur 
Kirbt/  Hall 
Aston  Hall 
Ship  Sierra  Litcina 
Bay  0/  Panama  ... 
The    exports    from     Great  Britain   of    Railway  Iron  into 
India  during  the   11    months  ending  30th  November  1887, 


docked   at  the 


1,416  tons. 
2,692      „ 
3,568      „ 
1,746 
2,281 
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indicate  a  marked  increase,  as  compared  with  the  two  pre- 
ceding; years,  during  a  correspoiidini;  period  amounting  to 
300,910  tons,  as  against  271,018  tons  in  1885,  and  258,796 
tons  in  1886.  India  in  fact  monopolizes  about  a  third  of  the 
total  exports  of  Railway  Iron  from  Great  Britain. 

A  letter,  which  appeared  in  the  Times  of  India  a  few 
days  aso,  over  the  noiri  de  plume  "  Produce,"  complained  of 
the  defective  accommodation  provided  by  Railways  at  the  local 
termini  for  goods  unloaded  there.  The  writer  drew  atten- 
tion to  the  fact  that  at  Calcutta  goods  are  allowed  to  re- 
main on  the  Railway  premises  for  72  hours  without  charge, 
owing  to  the  better  accommodation  at  the  Calcutta  stations, 
■whereas  in  Bombay  goods  must  be  removed  in  24  hours, 
after  which  time  one  anna  per  day  is  charged  thereon.  There 
is  no  doubt  that  the  export  trade  of  this  city  is  saddled  with 
a  heavy  expenditure,  which,  if  better  provision  were  made  for 
the  accommodation  of  goods,  could  be  materially  reduced. 

The  writer  of  the  letter  suggested  that  accommodation  should 
be  provided  along  the  docks,  thus  relieving  the  export  trade 
of  the  charges  for  loading  in  carts,  carting  to  godowns,  un- 
loading the  carts  at  godowns,  carting  to  docks,  and  again  un- 
loading there.  Although  the  Editor  of  the  Times  of  India. 
in  a  note  at  foot  of  the  letter  expressed  doubt  as  to  the  prac- 
ticability of  this  suggestion,  there  are  many  in  Bombay  who 
see  nothing  at  all  impracticable  in  it. 

Xenophon. 

Bombay  ;  February  4,  1888. 


NOTES  FROM  HOME. 

(From  our  own  Correspondent. ) 
A  PAPER  descriptive  of  the  large  roof  over  the  Great  Hal] 
of  Olympia  (The  National  Agricultural  Hall)  Kensington,  was 
read  before  the  Civil  and  Mechanical  Engineers'  Society 
at  the  Town  Hall,  Westminster,  by  Mr.  A.  T.  Walimsley 
M.  1.  C.  E.,  one  of  the  Engineers  of  the  undertaking.  After 
a  description  of  other  arched  roofs  shewing  how  the  thrust 
in  each  case  was  taken,  the  author  proceeded  to  point  out 
that  the  Olympic  structure  was  complete  in  itself,  that  no 
thrust  was  thrown  on  the  side  walls,  that  no  anchor  bolts 
were  introduced,  and  that  by  pivotting  the  columns  under 
the  springing  of  the  central  arch,  the  bending  moment  upon 
the  column  was  obviated,  and  it  was  therefore  unneces.sary 
to  thicken  the  cast  iron  to  resist  tension.  The  Great  Hali 
was  shewn  to  cover  a  space  440  feet  by  250  feet,  the  latter 
dimension  containing  the  central  semi-circular  arch  of  170 
feet  span,  and  two  side  gallery  frames  forming  abutments  to 
the  arch  of  4(i  feet  in  width.  The  arched  roof  is  formed  in 
11  bays  of  34  feet  each,  enclosed  by  screens  of  a  vertical 
ridge-and-furrow  type,  and  acting  as  continuous  girders  when 
the  wind  blows  obliquely  upon  the  screen.  At  one  end  the 
gallery  is  carried  round  40  feet  in  width,  but  at  the  other 
end  is  reduced  to  26  feet.  The  main  purlins  act  as 
continuous  girders  18  feet  6  inches  apart  between  the  end 
screens,  and  the  gallery  floor  girders  which  run  in  the  same 
direction  as  the  purlins  are  also  continuous  girders.  The 
secondary  purling  dividing  the  space  enclosed  by  the  main 
purlins  into  three  divisions  of  6'  2"  each  are  placed  radially 
with  the  principal,  so  as  to  take  the  weight  of  the  covering 
in  a  normal  direction,  and  over  each  main  purlin  these 
secondary  purlins  are  placed  tangentially  to  the  curve  of 
the  roof,  so  as  to  take  the  weight  of  the  covering  and  prevent 
it  slipping  down  the  roof.  The  roof  was  remakahle  for  an 
entire  absence  of  long  solid  plates,  the  several  parts  being 
greatly  developed  and  so  much  economy  effected  by  the 
simple  use  of  lattice  construction  in  the  wrought  iron,  and 
the  prevention  of  tension  in  the  cast  iron,  that  only  1,200  tons 
of  iron  are  employed  in  the  whole  of  the  Great  Hall.  The 
roof  was  built  by  Messrs.  Handyside  of  Derby,  the  glass  and 
zinc  coverings  being  upon  Mr.  Hellwell's  patent  systems. 

Two  more  theatres  have  recently  been  destroyed  by  fire,  the 
Grand  at  Islington  and  the  Bolton  Theatre  Royal.  Fortunate- 
ly in  neither  case  was  there  any  loss  of  life  to  record.  The 
latter  case  is  .said  to  be  the  work  of  incendiarism.  The  for- 
mer case  has  some  interest  inasmuch  as  a  large  portion  of 
the  building  was  of  material  described  as  fire-proof.  The 
staircases  which  were  of  monolithic  concrete  are  reported 
to  remain  intact  and  uninjured,  and  the  Editor  of  the 
Builder  having  visited  the  ruins  confirms  this  report  of 
the  patentees  of  the  evidence  of  the  fire  resistance  of  the 
concrete  work  : — He  says  "  The  proscenium  wall  and  arch 
with  the  concealed  girder  stand  up  perfectly  uninjured,  and 
even  the  architectural  ornament  impressed  on   the   archivolt 


of  the  arch   remains   uninjured — a  remarkable    testimony   to 
the  fire  resisting  power  of  concrete." 

A  discovery  has  just  been  made  known  of  a  new  applica^ 
tion  of  electricity  which  bids  fair  to  have  a  very  important 
bearing  on  the  future  of  sanitary  science.  The  Metropolitan 
Board  of  Works  are  now  carrying  out  works  at  the  outfalls 
at  Barking  and  Crossness  to  cost  close  on  a  million  sterling. 
The  process  to  be  adopted  is  of  a  chemical  nature,  and  the 
precipitated  sludge  is  to  be  carried  out  to  sea  in  specially 
constructed  ships.  At  this  juncture  a  Mr.  Webster  has 
devised  the  application  of  electricity,  and  it  certainly  has 
the  appearance  not  only  of  solving  the  sewage  problem,  but 
of  dealing  with  the  further  question  of  water  supply.  A 
current  of  electricity  produced  either  from  cells  or  from  a 
dynamo  is  sent  into  the  sewage,  the  transmission  being  effected 
through  metallic  electrodes.  Instead  of  putting  chemicals  into 
the  sewage  this  system  creates  chemicals  in  the  sewage  itself  by 
the  action  of  the  electrodes  on  the  sewage.  Viewed  in  a  glass 
vessel  a  black  liquid  (obtained  from  the  Deptford  pumping 
station  of  the  Board)  has  all  its  particles  set  in  a  circulatory  mo- 
tion by  the  electric  current,  a  kind  of  procession  taking  place 
from  the  top  downward  and  from  the  bottom  upwards.  In  the 
result  the  suspended  particles  are  set  at  the  top  of  the  liquid, 
thus  reversing  the  usual  chemical  process  which  sends  every- 
thing down  in  the  form  of  precipitate.  So  prompt  is  the  effect 
of  the  electricity  that  in  the  space  of  20  minutes  a  volume  of 
opaque  sewage  becomes  perfectly  transparent  except  at  the 
top  where  the  organic  matter  collects  in  a  semi  solid  form. 
As  to  the  success  of  the  invention  everything  depends  on  the 
financial  question,  and  it  is  stated  from  certain  data  that  the 
cost  of  thug  treating  the  whole  of  the  London  sewage 
would  be  about  £25,000  per  annum,  as  against  the  present 
proposed  chemical  process  which  figures  with  a  total  cost  of 
£30,000  per  annum.  With  regard  to  the  sludge  resulting 
from  the  electric  process,  it  is  said  to  have  the  advantage  of 
possessing  some  of  the  ammonia  previously  held  in  solution 
and  so  beini;  much  more  valuable.  The  inventor  has  also 
applied  his  plan  with  "freat  success  to  the  purification  of 
water,  and  it  will  indeed  lie  a  singular  transformation  if  the 
present  costly  process  of  the  Metropolitan  Water  Companies 
which  costs  nearly  £16,000  per  annum  be  superseded  by  this 
new  development  in  electric  discovery. 

With  the  exception  of  the  serious  accident  at  Doncaster  in 
September,  the  railway  traffic  of  the  country  was  in  1887 
carried  on  with  wonderful  freedom  from  injury  and  loss  of 
life  to  the  passengers.  A  striking  example  of  the  cordial 
relations  wliich  exist  between  Railway  officials  and  their 
employes  was  afforded  by  the  Manchester  Sheffield  and  Lin- 
co  nshire  Company  offering  a  week's  wages  towards  the  loss 
which  the  company  will  have  to  bear  in  connection  with  the 
Doncaster  accident. 

The  Oreat  F.aHern  Steamship  now  lying  in  the  Clyde  has, 
says  the  Railway  News,  been  purchased  from  the  first  mort- 
tragee  by  a  firm  of  metal  brokers,  having  establishments  in 
London,  Liverpool  and  Swansea.  It  is  understood  that  the 
huge  bulk  is  to  be  broken  up,  the  cost  of  which  operation  is 
estimated  to  be  from  £10,000  to  £15,000.  The  purchase 
money  was  £16,500. 


CHINA. 

(From  our  own  Correspondent.) 
That  mighty  and  unruly  stream,  the  Huang-Ho,  or  Yellow 
River,  having,  as  already  mentioned  in  ray  last  letter,  again 
broken  through  its  ordinary  bounds,  and  committed  fearful 
liavoc  in  the  fertile  and  densely  populated  plains  of  Ho-Nan, 
An-Hui,  and  KiangSu  Provinces,  I  have  considered  it  would 
not  bo  out  of  place  for  me  to  give  your  readers  the  benefit  of 
what  little  knowledge  and  practical  experience  I  have  acquired 
on  the  subject  during  many  years  of  travelling  in  the  Chinese 
Empire. 

The  Huang-Ho,  or  Yellow  River,  as  is  well  known  to  mod- 
ern Geographers,  takes  its  rise  in  the  elevated  mountainous 
regions,  which  form  part  of  Thibet,  and  is  fed  by  the  melting 
snows  abounding  in  those  regions.  Flowing  rather  rapidly 
amongst  the  mountains,  through  rocky  defiles,  and  over  a  stony 
hed,  its  waters  are  usually  pretty  clear  until  it  enters  the 
borders  of  China  about  a  degree  or  so  north  of  the  Kokonor,  or 
Tsing-Hai  Lake,  where  I  liave  crossed  it  in  summer  time,  and 
found  it  to  be,  as  well  as  I  now  remember,  about  200  yards 
wide  and  from  6  to  8  feet  deep,  but  sometimes  much  deeper, 
especially  during  a  very  warm  summer,  when  a  greater  quan- 
tity of  snow  is  melted  than  at  ordinary  times. 


118 


INDIAN  ENGINEERING. 


[February  11,  '88. 


After  flowins:  in  an  easterly  direction  through  Kaii-Su 
Provinoe,  to  some  distance  east  of  Lan  Chou  Fu,  the  provin- 
cial capital,  its  course  takes  a  sudden  or  abrupt  turn  to  the 
north,  and  flows  on  towards  Ning-H-id  Fu  in  the  same  Pro- 
vince, at  wliich  point  it  leaves  Cliina  Proper,  and  flows  in  the 
came  direction  through  Inner  Mongolia,  as  far  as  the  foot 
of  the  Ala  MounUins,  or  about  12°  North  Latitude,  whence 
it  again  tarns  east  ami  flows  in  the  same  direction  as  far  as 
Sala  Chi.  or  Saratsi,  a  frontier  town  of  Shan  8i  Province,  in 
Lat  N.  40°  and  Lons.  E  1  ir26'.  At  this  point  it  again  turns 
and  flows  south,  forming  the  frontier  houndary,  first,  between 
Shan  Si  and  the  territory  of  the  Ordos  Mongols,  and  then 
formins  the  boundary  between  the  two  Chinese  Provinces 
Shen  Si  and  Shan  Si,  as  far  south  as  the  famous  fortified 
pass,  called  Tung-Kuan.  Lit.  N.  3r09',  Long.  E.  105°11', 
where  the  frontiers  of  Ho-Nan  Province  meet  those  of  Shen 
Si  and  Shan  Si.  Here  the  river  again  turns  its  course,  and 
flows  almost  due  east  through  Ho-Nan  Province  to  some  dis- 
tance beyond  Kai  Feng  Fu,  the  capital  of  Ho-Nan.  [n  b — ; 
Ho-Nan  Fu  is  the  name  of  a  single  Prefecture  in  the  Pro- 
vince of  the  same  name,  Lat.  N.  3-t°-13',  Long.  E.  112.^28.' 
The  position  of  Kai  Feng  Fu  is  Lat,  N.  34°52',  Long.  E. 
114*33'.]  It  is  in  this  latter  neighbourhood  that  the  course 
of  the  river  is  deflected  to  the  north-east,  and  has  been  flow- 
injr  some  distance  in  that  direction  through  a  point  of 
Chih-Li  Province,  then  through  Shan  Tung  Province  in 
the  same  direction  as  far  as  Pin  Chou,  Lat.  N.  37°34', 
Long.  R  118°  05',  in  which  neighbourhood  the  river  empties 
itself  in  the  Gulf  of  Pechili,  in  such  a  tremendous  volume  as 
to  dye  the  waters  of  the  gulf  its  own  yellow  color,  hence  the 
name  of  Huang  Hai,  or  Yellow  Sea,  given  by  navigators  to 
the  waters  on  the  north  east  coast  of  China. 

From  the  point  where  the  river  enters  Ho-Nan  Province, 
until  it  empties  itself  into  the  sea  in  the  Gulf  of  Pechili, 
nearly  the  who'e  of  its  course  is  confined  within  artificial 
embankments,  and  in  some  places  the  actual  bed  of  the 
river  is  far  above  the  low-lying  plains,  and  its  embankments 
look  like  ranges  of  sandy  hills,  when  seen  from  some  distance, 
and  it  is  the  construction  and  repair  to  these  embankments 
that  causes  such  a  constant  drain  on  the  ri'venues  of  China. 
It  is  recorded  in  ancient  history  that  tho  Emperor  of  Yao 
placed  an  officer  named  Kun  or  Kwun,  at  the  head  of  the 
Public  Works  Department,  in  the  year  B.  C.  2291,  and 
directed  him  to  reclaim  the  land  from  the  waters  of  the  Ho 
».«,  the  Yellow  River,  which  were  then  overlying  the 
plains  of  Northern  China.  Kun  labored  assiduously  at  his 
task  for  eight  or  nine  years  without  success,  and  was  finally 
superceded  by  his  own  son  Yii  on  the  recommendation  of  an 
oGBcial  named  Shun,  a  worthy  descendant  of  the  Yellow 
Emperor  Huang  Ti,  in  the  eighth  generation. 

Yii  accordingly  entered  on  his  labors  in  the  year  B.C.  2286, 
and  was  ably  supported  by  his  wise  and  virtuous  patron  Shun. 
After  nine  years  of  constant  vigilance  and  steady 
perseverance,  Yii's  labors  were  crowned  with  success. 
The  waters  were  brought  under  control,  and  their  course 
directed  eastwards  in  two  or  more  streams,  some  say 
nine,  which  threw  themselves  into  the  sea  some  distance 
apart  from  each  other,  draining  the  country  through  which 
they  flowed  of  its  surplus  waters,  and  affording  means  of  irri- 
gation over  a  large  area,  whenever  necessary. 

As  a  reward  for  his  able  services  Yii  was,  in  the  year  B.  C. 
2277,  invested  with  the  Tiordship  of  Hsia,  a  Fief  or  Prin- 
cipality forming  part  of  the  modern  Province  of  Shan  Si, 
bordering  on  the  Yellow  River,  whence  Yii  derived  his  title  of 
Hsia.  Po,  or  Earl  of  Hsia.  Yii  continued  to  keep  the  waters 
of  the  Yellow  River  under  control,  and  his  worthy  patron 
Shun,  having  ascended  the  throne  in  B.  C.  2258,  or  B.  C. 
2255,  a*  the  chosen  successor  of  the  Emperor  Yao,  con- 
tinued to  sustain  him  in  his  important  labors.  It  is  also 
gaid  that  Yii  performed  his  task  so  creditably,  and  governed 
his  dominions  so  wisely,  that  his  steadfast  friend,  the  now  Em- 
peror Shan,  raised  him  to  the  exalted  position  of  Co-Regent 
in  the  year  B.  C.  2224.  and  finally  nominated  him  as  his 
successor  on  the  Dragon  Throne,  in  preference  to  his  own  sons. 
On  the  death  of  Shun,  Yii  is  said  to  have  mourned  the  death 
of  his  patron  for  three  years,  and  ascended  th"  throne  as  sole 
Regent  in  B.  0.  2205,  and  finally  founded  the  Hsia  Dynasty. 
Yii's  Engineering  abilities  were  no  doubt  of  a  high  order, 
a«  no  material  change  of  the  river's  courses  is  recorded  in 
Chinese  history  for  about  one  thousand  years.  During  that 
time  great  quantities  of  silt  were  deposited  into  the  sea  near 
the  river's  various  mouths,  thus   forming  the   extensive  low- 


lying  delta-lands  which  at  present  are  parts  of  the  modern  pro- 
vinces of  Shan  Tung  and  Kiang-Su,  and  extending  the  length 
of  the  river,  and  its  various  branches  very  considerably  be- 
yond their  former  limits.  The  increase  of  population,  caused 
also  a  demand  for  land,  and  people  occupied  the  newly  formed 
land  wherever  practicable.  The  land  was  probably  reclaimed 
by  the  building  of  embankments  as  Yii  had  done  before. 
The  increased  length  of  the  river  and  embankments  also 
increased  the  danger  to  which  the  occupiers  of  the  low-lying 
lands  were  exposed,  requiring  constant  vigilance  on  the  part 
of  the  officials  to  prevent  a  rupture  of  the  embankments  and 
a  consequent  inundation  of  the  country.  During  the  time  of 
the  Chou  Dynasty,  in  the  seventh  century  B.  C,  the  river 
banks  (which  had  probably  not  been  properly  attended  to) 
gave  way,  and  the  waters  let  loose  flooded  the  whole  suround- 
ing  low  ly  ing  parts  of  the  country,  and  appear  to  have  de- 
fied all  attempts  to  control  them  for  years, — no  doubt  causing 
much  ruin  and  misery  throughout  the  land,  and  largely  contri- 
buting to  the  disaffection  of  the  Feudal  chiefs,  wlio  after- 
wards formed  the  various  States  known  in  history  as  the  Lieh- 
Kuo,  Or  Contending  States,  which  eventually  brought  about  the 
downfall  of  the  highly  venerated  Chou  Dynasty,  and  the 
founding  of  the    Ch'in  Dynasty,  on  its  ruins. 

Meanwhile  the  people,  despairing  of  all  human  efforts 
to  curb  the  now  very  unmanageable  river,  decided 
to  appeal  to  the  gods  for  aid.  A  deity  was  there- 
upon created  for  the  occasion,  and  named  the  'Ho-Po, 
i.e.,  River  Lord,  which  name  it  appears  to  me  must  have 
been  ascribed  by  the  people  of  former  generations  to  the 
spirit  of  the  Great  Yii,  in  grateful  remembrance  of  his 
former  achievements  in  confining  the  waters  of  the  river  to 
well  defined  and  regular  channels  in  his  days.  However  that 
may  be,  one  thing  is  pretty  certain,  that  is,  a  series  of  costly 
periodical  sacrifices  was  then  instituted,  which  included  a 
human  victim  annually.  It  was  popularly  believed  that 
the  River  Lord,  now  deified  as  the  River  God,  required  a 
young  and  comely  maiden  for  a  wife  every  year.  The  victim 
having  been  selected,  and  a  day  appointed  for  the  performance 
of  the  ceremony,  the  [leople  assomWled  at  a  convenient  place — 
the  modern  Prefecture  of  Chang  Te  Fu,  in  Ho  Nan  Province. 

The  maiden  chosen  as  the  bride  elect  was  gorgeously  arrayed 
in  bridal  costume,  carried  in  procession  and  made  the 
object  of  special  worship  on  the  part  of  the  people,  and  was 
then  cast  into  the  river  to  die,  in  the  embraces  of  the 
River-God.  These  inhuman  orgies  continued  in  force  until 
the  days  of  the  Emperor  Wen  Hon,  or  B.  C.  424,  when  a  Go- 
vernor of  the  locality,  whose  name  was  Hsi  Men-Pao,  put  a 
stop  to  them  by  causing  the  priests  and  priestesses,  who  direct- 
ed these  ceremonies,  to  be  thrown  into  the  river  instead  of 
the  chosen  victim.  The  course  of  the  river  was  again  con- 
fined to  certain  channels,  and  appears  to  have  given  little 
trouble  during  succeeding  reigns.  The  Great  Emperor  Ch'in 
Shih  Huang  Ti  caused  a  portion  of  the  waters  of  the 
river  to  be  drawn  off  and  diverted  into  various  lakes,  and 
into  the  Yangtze  River,  by  means  of  what  is  now  the 
Grand  Canal,  and  no  doubt  managed  to  keep  the  river  well 
in  hand,  as  we  find  him  with  restless  activity  forcing  hund- 
reds of  thousands  of  his  subjects  to  assist  at  the  building  of 
the  great  wall,  and  otherwise  busily  engaged  in  repelling 
Tartar  invaders  on  the  northern  and  eastern  frontiers  of  the 
Empire. 

Another  great  change  in  the  direction  of  the  river  is,  how- 
ever, recorded  as  having  occurred  during  the  first  century 
B.  C.  with  the  same  disastrous  results,  and  with  the 
same  tendency  to  overflow  the  rich  low-lying  lands 
of  HoNan  and  Shan-Tung,  ,is  well  as  some  portions  of 
An-Hui  and  Kiang-Su  Provinces.  The  main  body  of  water 
in  the  river  had  probably  been  confined  by  former  Engineers 
to  one  great  channel,  instead  of  being  divided  into  several 
smaller  ones  as  had  been  done  by  Yii,  whose  method  ap- 
pears to  have  given  general  satisfaction,  in  his  days  at 
least.  At  any  rate,  another  outbreak  of  the  river  is  re- 
corded as  having  occurred  during  the  reign  of  the  Em- 
peror Kao  Tsu,  of  the  Sui  Dynasty,  A.  D.  589  to  A.  D.  617, 
and  is  said  to  have  done  a  great  amount  of  damage.  Sui 
Yang  Ti  Kao  Tsu's  .son  and  successor  attempted  to  repair 
the  damage  done,  and  forced  immense  numbers  of  men  and 
women  to  work  at  building  embankments  and  cutting 
canals,  to  divert  the  waters  into  the  adjoining  lakes  and 
the  River  Yangtze,  as  Ch'in  Shih  Huang  Ti  had  done  before 
him  six  or  seven  centuries  previously. 

(To  be  continued.) 
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PUBLIC  WORKS  DEPARTMENT. 

Madras,  January  31. 1888. 

Mr.  J.  P.  Davidson,  Executive  Engineer.  3rd  nrade.  is  <»rant- 
ed  furlonfrh  for  eighteen  months  from  or  after  25th  April  1888, 
under  the  Civil  Leave  Code. 

Punjab,  February  2. 1888. 

Irrigation    Branch. 

In  supersession  of  Irrigation  Branch  Memoranda,  dated  21st 
November  and  9th  December  1887,  Mr.  F.  Grant,  Assistant  Engi- 
neer, 2nd  grade,  attached  to  the  2nd  Division,  Bari  Doab  Canal, 
ia  allowed  one  year's  furlough  on  medical  certificate  partly  in  and 
partly  ont  of  India,  with  effect  from  the  27th  October  1887. 

With  reference  to  Irrigation  Branch  Notification,  dated  19th 
February  1886,  Mr.  O.  V.  Yates,  Executive  Engineer,  4th  grade, 
landed  at  Bombay,  on  return  from  the  18  months'  furlough  therein 
granted,  on  the  7th  November  1887,  and  joined  the  Dera  Ghazi 
Khan  Division,  Indus  Canals,  to  which  he  was  posted  on  the  fore- 
noon of  the  22nd  November  1887. 

Mr.  O.  V.  Yates,  Executive  Engineer,  4th  grade,  from  the 
Dera  Ghazi  Khan  Division,  Indns  Canals,  which  he  left  on  the 
forenoon  of  the  28th  November  1887,  to  the  Muzaffargarh  Divi- 
sion, which  he  joined  on  the  forenoon  of  the  26th  idem. 

Mr.  F.  W.  Sehonemann,  A.s.'sistant  Engineer,  3rd  grade,  from 
the  Chenab  Canal  Division,  which  he  left  on  the  forenoon  of  the 
9th  .January  1888,  to  the  2nd  Division,  Bari  Doab  Canal,  which  he 
•  joined  on  the  forenoon  of  the  10th  idem. 

Bombay,  February  2, 1888. 

His  Excellency  the  Right  Honorable  the  Governor  in  Council 
is  pleased  to  make  the  following  appointments  : — 

Mr.  J.  Voung  to  be  Executive  Engineer,  Ghar  Canals. 

Mr.  D.  George,  Assoc.  M.  Inst  C.  E.,  to  act  as  Executive  Engin- 
eer, Begari  Canals. 

This  cancels  Government  Notification,  dated  25th  January  1888. 

Assam,  February  4.  1888. 

Mr.  G.  W.  Winckler,  Execntive  Engineer,  3rd  grade,  and 
District  Engineer,  Cachar,  who  was  granted  one  year's  special 
leave,  in  Orders,  dated  the  29th  December  1887,  made  over  charge 
of  bis  duties  to  Mr.  D.  J.  Clancey,  Assistant  Engineer,  fst 
grade,  on  the  afternoon  of  the  23rd  January  1888. 

Mr.  D.  .J.  Clancey,  Assistant- Engineer,  Ist  grade,  who  was 
transferred  to  the  Cachar  district,  in  Orders,  dated  the  29th  De- 
cember 1887,  reported  his  arrival  at  Silchar  on  the  forenoon  of  the 
22nd  January  1888,  and  assumed  charge  of  the  Cachar  district 
from  Mr.  G.  W.  Winckler,  Executive  Engineer,  on  the  afternoon 
of  the  23rd  idem. 

India,  February  4,  1888. 
Lala  Bhupat    Rai,  Apprentice  Engineer,  .State     Railways,   is 
promoted  to  Assistant  Engineer,  3rd  grade,   with    effect  from  the 
l8t  January  1888. 

The  services  of  Mr.  G.  M.  R.  Field,  Executive  Engineer,  2nd 
grade,  and  Mr.  C.  J.  O'Brien,  Assistant  Engineer,  Ist  grade, 
Punjab,  are  temporarily  placed  at  the  disposal  of  the  Foreign 
Department,  for  em'plovment  in  the  Patiala  State. 

The  services  of  Mr.  W.  Drew,  Assistant  Engineer,  Ist  grade. 
State  Railways,  are  placed  at  the  disposal  of  the  Government  of 
Bombay,  for  employment  on  the  Bhavnagar-Gondal  Railway. 

With  reference  to  Public  Works  Department  Notification, 
dated  27th  July  1887,  the  services  of  Mr.  P.  T.  S.  Large, 
Executive  Engineer,  Ist  grade,  sub.  pro  tern.,  were  placed  at  the 
disposal  of  the  Agent  and  Chief  Engineer.  Bengal-Nagpur 
Railway  Company,  with  effeet.from  the  1st  April  1887. 

Mr.  G.  W.  Winckler,  Executive  Engineer,  3rd  grade,  Assam, 
is  granted  special  leave  for  one  ye'ir,  under  the  terras  of  Public 
Works  Department  letter,  dated  3rd  October  1887. 

In  Public  Works  Department  Notification,  dated  8th  December 
1887,  transferring  Mr.  B.  H.  Young  temporarily  to  the  Accounts 
Branch,  for  Assistant  Engineer,  1st  grade,  read  Executive 
Engineer,  4th  grade,  temporary  rank  and  ior  Deputy  Examiner, 
2nd  grade,  read  Deputy  Examiner,  1st  grade. 

Mr.  A.  D.  Anthony,  Assistant  Engineer,  3rd  grade.  Burma, 
is  promoted  to  Assistant  Engineer,  2nd  grade,  with  effect  from 
the  5th  November  1887. 

Mr.  C.  J.  S.  Baker,  Executive  Engineer,  4th  grade,  sub. 
pro  tern..  State  Railways,  is,  on  return  from  furlough,  posted  to 
the  establishment  under  the  Director-General  of  Railways. 
Military  Works  Department. 
Captain  W.  D.  Lindley,  r.e..  Assistant  Engineer,  1st  grade, 
passed  the  Departmental  Standard  Examination  as  kid  down  in 
Public  Works  Department  Code. 

Director-General  of  Raihoays. 
With   reference  to    Public     Works    Department    Notification, 
dated  25th  .January    1888,    Rai   Sahib    Kali   Sunkur  Chatterjee, 
Executive  Engineer,  4th  grade,  temporary  i-ank,  is  posted    to    the 
North- Western  Railway. 

Bengal,    February  8,  1888. 

ExUihlith  ment —  Irrigation. 

Mr.  C.  J.  K.  Watson,  Execntive  Engineer,  having  reported  his 
return  from  furlough  on  the  afternoon  of  the  Ist  instant,  is  granted 
an  extension  of  furlough  up  to  that  date. 

Rai  Raj  Kissen  Banerjee  Sahib,  Executive  Engineer  attached  to 


the  Mahanuddy  Division,  is  appointed  to  hold  temporary  charge 
of  the  Pooree  Division,  vice  Rai  Amrito  Lall  Roy  Chowdry  Baha- 
dur, whose  services  have  been  placed  at  the  disposal  of  the 
Government  of  Madras. 

Establishment. 

The  services  of  Rai  Amrito  Lall   Roy   Chowdry,  Bahadur,  Exe- 
cntive Engineer,  2nd   grade,    are   temporarily   placed   at   the  dis- 
posal of  the  Government  of  Madras,  Public  Works  Department.  . 
Estahliahment — Oeneral. 

The  Lieutenant-Governor  is  pleased  to  make  the  following 
promotion  in  the  Engineer  Establishment  with  effect  from  the 
28th  December  1887  :— 

Mr.  J.  _  C.  G.  Keddie,  from  Executive  Engineer,  3rd  grade, 
to  Executive  Engineer,  2nd  grade,  permanent. 

Rai  Kali  Prosonno  Mukerjee  Sahib,  Executive  Engineer,  on 
leave,  is  appointed  as  a  temporary  measure  to  be  Executive  En- 
gineer of  the  Dacca  Division. 

The  following  reversion  is  ordered  with  effect  from  the  25th 
January  1888  :— 

Rai  Sahib  Kali  Podo  Sen,  from  Executive  Engineer,  4th  grade, 
sub.  jyro  tern.,  to  Assistant  Engineer,  Ist  grade. 

Rai  Sahib  Kali  Podo  Sen,  Assistant  Engineer,  is  posted  to  the 
Orissa  Circle. 


intiian  ^ngtncerittjj  ^dXzxd  Register. 

Spkcipications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  OflBce  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department  : — 

The  1st  February  1888. 

108  of  '83.— Samuel  L.  Avery,  of  Louisville,  in  the  State  of 
Kentucky,  United  States  of  America,  as  President  and 
Treasurer  of,  and  for,  B.  F.  Avery  &  Sons,  a  corpo- 
ration formed  under  the  laws  of  Kentucky,  and  domg 
business  at  Louisville  and  elsewhere. — For  an  im- 
provement inplouyhs. 

144  of  '87.— Henry  Hamilton  Remfry,  Solicitor  and  Patent  Agent, 
of  5,  Fancy  Lane,  Calcutta,— For  improvements  in 
tekf/raphk  alphabets. 

158  of  'SV— Richard  Albert  Walker  Wale,  Telegraph  Master,  re- 
siding at  St.  Thomas'  Mount,  Madras.— For  the  open 
and  clomd  circuit  hloch  system. 

179  of  '87.— Samuel  Rupert  Wilson,  of  Broken  Hill,  in  the  Colony 
of  New  South  Wales. —For  an  improved  device 
for  ckanri'mq  the  gaiu/e  oj  railway  or  tramway  wheels, 
automatically,  except  aji  to  fastenim/s. 
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NOTICE. 

AN  ENGINEER  OF  30  YEARS  PRACTICAL  EX- 
■^  perience  seeks  a  re-engagement  as  Distiller  or  Brew«r, 
•nd  is  capable  of  erecting  any  plant,  or  work  same.  Machinery 
of  any  description   ordered    from    home,    upon   most  advan- 

tMreoas  terms.  ..,,■,, 

^  Address— M.I.E. 

(49)  c/o  Indian  Engineering. 


NOTICE. 


TENDERS,  with  designs  and  specifications,  are  invited  1 
the     CONSTRUCTION    of    a    teak    built    STEA 


P T^ I Ci S    Us     2. 

NEW  TYPES  OP  CHEAP  BOOFS. 


BY 


W.  G.  BLIGH,  Executive  Engineer. 

Reprinted  from  "Indian  Engineering" 


(61) 


Apply  to— AUTHOR, 

MiRZAPORK. 


WANTED. 


Copies   of  Indian   Engineering   of   the    30th 
July — full    price,    or  other  numbers  in  exchange, 


will  be  given. 


Address — Editor. 


for 
STEAM 

LAUNCH,  dimensions  about  30'  x  8'  x  4'  with  a  pair  of 
high  pressure  engines  of  about  10  H.-P.  nominal. 

ALSO 

Fbr  the  OCNSTRUOTION  of  three  small  teak  built  WARP 
BOATS  complete,  length  16  feet,  beam  6  feet  4  inches,  depth 
2  feet  4  inches,  similar  to  those  in  use  at  Prince's  Dock. 

Tenders,  which  will  be  received  up  to  Slst  January  1888^ 
should  state  the  date  on  which  the  vessels  will  be  delivered 
complete. 

Particulars  of  the  above  can  be  obtained  at  the   Port  Office. 

The  Port  Officer  does  not  bind  himself  to  accept  the  lowest 
or  any  tender. 

HENRY  MORLAND,  Kt.,  Oapt.  I.M., 
Port  Office,  Bombay;  \  IPort  Officer  of  Bombay. 

January,    18    1888.      J 


WHITE  BROTHERS'  BEST   PORTLAND  CEMENT. 

In   Casks  of  400lbs.   Gross. 

FRESH  SHIPMENTS    CONSTANTLY  ARRIVING. 

Apply  to — 

EWAUT,  LATHAM  8s  CO., 

BOMBAY. 


GREAT 

WESTERN 

HOTEL, 

BOMBAY. 

[29] 

Frank  W.  Thompson,  B.E., 

Of  Ceylon 

Ii  on  a  visit  to  Australian  Colonies. 

Address — 

c/o  Editor  of  this  Journal. 
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Cowper. — On  the  banks  of  the  Indus,  near  Dera  Ismail  Khan 
oh  25th  January,  Gerard  Cowper,  Executive  Engineer,  Bannu 
Bailway  Survey,  aged  34  years. 

ANSWEES  TO  COEEESPONDENTS. 
"C.  F.  F."     (London),      "  A.  M.  I.  C.  E.,"      "AQnA  Pura," 
"  Common  Sense."— In  our  next. 
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THE  KANDAHAR  EXTENSION  OF  THE  NORTH- 
WESTERN STATE  RAILWAY. 

As  there  seems  to  be  a  good  deal  of  ignorance  about 
the  nature  of  the  country  into  which  the  extension  of 
the  Sind-Pishin  line  is  to  be  carried  during  the  present 
year,  perhaps  a  few  words  of  description  will  not  be  un- 
welcome to  our  readers. 

This  ignorance  is  not  dispelled  by  the  few  statements 
which  have  been  published  from  time  to  time  by  the 
newspapers.  The  Pioneer  (which  should  know  better) 
talks  for  instance  of  the  range  of  hills  through  which  the 
tunnel  is  to  be  driven  as  the  Khojak  Amrdn  instead  of 
the  Kwaja-Amran,  as  it  should  be  called,  and  its  descrip- 
tion of  the  approaches  to  the  tunnel  are  also  inaccurate. 
The  5^.  James's  (^a^e^^e  describes  these  hills  as  "  razor- 
backed ;  "  one  epithet  is  perhaps  as  good  as  another  if  you 
are  addressing  an  ignorant  public,  but  if  we  had  wished 
to  describe  exactly  what  the  Kwaja-Amran  range  was  not 
we  should  have  used  this  expression.  The  range  of 
hills  where  the  line  is  to  cross  is  about  2,500  feet 
above  the  Pishin  Valley  on  the  east,  and  3,500  feet 
above  the  Reghistan  desert  on  the  west.  The  line  as 
now  laid  out  has  a  ruling  gradient  of  1  in  40,  and  rises 
to  a  summit  height  in  the  main  tunnel  of  6,400  feet — 
Killa  Abdiilla,  the  present  terminus  of  the  Sind-Pishin 
Railway,  being  at  an  elevation  of  5,100  feet  above  sea- 
level. 

The  first  five  miles  of  the  new  line  from  Killa  Abdulla 
are  of  an  easy  character,  and  only  two  of  the  remaining 
five  before  the  tunnel  mouth  is  reached  can  be  described 
as  at  all  heavy.  The  tunnel  entrance  is  nearly  a  mile 
below  the  zig-zag  road  referred  to  by  the  Pioneer,  and 
the  exit  at  the  western  end  is  also  some  distance  from 
the  foot  of  the  zig-zag  on  that  side. 

The  tuhiiel  itself  will  be  about  two  and  one-third  miles 
in  length,  the  eastern  half  being  nearly  level,  and  the 
western  on  a  falling  gradient  of  1  in  40.  While  the 
piercing  of  the  mountain  will  be  facilitated  by  two  shafts 
being  sunk  at  a  distance  of  about  1|  miles  apart,  the 
ruling  gradient  is  nearly  continuous  from  the  tunnel 
mouth  to  the  temporary  terminus,  a  little  below  Chaman, 
a  distance  of  13  miles.  On  this  section  also  very  little 
heavy  work  is  necessary,  two  small  tunnels,  about  200 
yards  long  each,  being  the  only  works  on  it  requiring 
other  than  coolie  labour — the  extent  of  the  earthworks 
being  light,  except  in  the  first  three  miles  from  the  tunnel 
mouth. 

Work  is  at  present  entirely  suspended  o\ving  to  the 
licaviest  fall  of  snow  ever  recorded  in  those  regions. 
The  season  has  up  to  date  been  remarkable  for  a  complete 
absence  of  the  terrible  north-west  wind  so  well-known, 
and  so  dreaded.  The  snow,  however,  has  the  advantage 
of  ensuring  a  good  supply  of  water  during  the  summer 
months,  so  that  it  has  some  compensating  advantages. 

To  facilitate  the  transport  of  materials  while   the  tun- 
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uel  i*  Ix'iug  drivcu,  a  tomporary  line  is  to  be  constructed 
over  the  top  of  the  pass.  This  line  will  have  gradients 
of  1  ill  15  up  to  the  foot  of  the  road  zig-zags  mentioned 
by  our  contemporary,  for  which  special  locomotives  are 
being  sent  out  from  England.  The  remainder  of  the 
ascent  on  the  east  side,  and  descent  on  the  west,  will  be 
overcome  by  mejins  of  stationary  engines  and  inclines 
worketl  by  wire  rojx's.  These  inclines  are  expected  to 
be  in  working  order  during  the  present  year,  and  we 
hope  to  describe  them  in  more  detail  later  on. 


STEAM  AND   FAIR  TRADE. 

L.\ST  year  some  10,000  miles  of  railway  were  laid  down 
in  the  United  States  of  America,  and  paid  for  with  money 
borrowed  to  a  considerable  extent  from  British  capitalists, 
the  avenige  rate  of  interest  paid  for  the  accommodation 
being  4i  per  cent.  India  could  borrow  at  a  cheaper 
rate  than  that  for  productive  works  ;  but  unfortunately 
Secretaries  of  State  for  India,  and  our  rulers  and  governors 
generally  are  short-sighted,  not  business-like  after  the 
money  making  manner  of  our  American  cousins.  They 
have  been  borrowing  for  railway  construction  of  late  for 
the  .special  benefit  of  the  Western,  food  growing  States, 
%vith  result  that  within  the  last  three  years  the  cost  of 
moving  grain  from  them  to  Liverpool  has  been  cheapened 
13  shillings  a  quarter.  One  outcome  of  which  reduction 
in  transit  rates  and  consequent  ability  to  undersell  the 
British  farmer  is  that  that  free  trade  crushed  unfortunate  is 
ruined.  Steam  has  knocked  the  free  trade  gospel  silly  ; 
made  of  it  a  mischief  working  cant  for  traders  of  the 
present  day  and  generation.  When  it  was  first  promulgated 
cost  of  transit  from  foreign  parts  neutralized  the  advan- 
tage of  cheaper  foreign  production,  and  kept  the 
price  of  food  grains  steady.  And  England  had  a  lion's 
share  of  the  world's  trade,  a  practical  monopoly  almost 
of  a  good  many  staple  manufactures.  Mills,  ma- 
chines, mines — all  were  iu  fullest  remunerative  oper- 
ation. Labor  as  well  as  capital  abounded.  England 
was  the  commercial  hub  of  the  world,  and  could  afford 
to  defy  the  world's  competition.  For  years  there  was  no 
competition.  All  the  trading  world  was  content  to  let 
England  be  its  chief  market ;  and  so  the  fool's  paradise 
of  free  trade  flourished.  It  was  a  paradise  too  rainbow- 
like  and  unsubstantial  to  last.  Developments  of  steam 
gave  foreign  nations  the  opportunity  they  had  lacked 
before  ;  they  in  turn  developed  their  trade  and  manu- 
facturing resources ;  cheap  labour  gave  them  a  great 
advantage  over  their  English  rivals ;  they  were  not 
committed  to  Free  Trade  reciprocities.  Being  thus 
favourably  handicapped  they  have  supplanted  English 
manufacturers  and  traders  and  agriculturists  in  the 
world's  struggle  for  wealth ;  and  apparently  the  only 
story  to  be  told  now-a-days  of  the  old  country's  prospects, 
is  a  story  of  depression  of  trade,  agricultural  collapse 
and  misery  driving  the  unemployed  classes  to  sedition. 

And  the  remedy  for  this  parlous  condition  of  aflfairs  ? 
In  a  late  issue  a  correspondent  gave  reasons  for  the 
faith  in  him  that  sentimental  dogmas  about  free 
trade  should  give  place  to  the  more  business-like  teach- 


ings of  fail"  trading.  He  pointed  out  that  although  Free 
Trade  would  be  a  very  good  business  rule  if  adopted  by 
all  the  world's  markets,  it  is,  and  it  needs  must  be,  ruinous 
for  the  one  nation  keeping  an  open  market  for  unrestrict- 
ed sale  of  any  foreign  wares  sent  to  it,  while  its  own 
wares  are  in  foreign  markets  taxed.  He  suggested  that 
it  is  the  reverse  of  business-like  to  allow  the  reciprocity  to- 
be  all  on  one's  own  side.  He  advocated  Fair  Trade.  The 
arguments  used  need  not  now  be  recapitulated.  Our  con- 
cern to-day  is  with  India's  trade,  and  facilities  for  its  tran- 
sit ;  and  as  to  those  matters,  and  over  and  above  chances 
of  repudiation  of  debt  by  the  Government  of  the  United 
States,  we  think  it  would  tend  to  the  ultimate  advantage- 
of  British  traders  if  they  invested  their  money  in  the  deve- 
lopment of  Indian  trade  instead  of  American.  Instead  of 
financing  United  States  railway  construction,  and  help- 
ing thereby  to  cut  their  own  throats  commercially,  let 
them  invest  their  coin  in  laying  down  in  India  the  lines  of 
rail  that  are  the  one  thing  needful  for  its  commercial  deve- 
lopment. This  vast,  old  and  yet  inchoate  continent 
has  at  any  rate  one  great  pull  over  its  Western  world 
rival — cheap  labor,  to  wit,  and  its  soil,  although  it 
may  not  be  to-day  and  to-morrow  as  prolific  as  the  virgin 
soil  of  the  Western  States  of  America,  is  easy  to  work,  good 
to  yield  crops  without  expensive  artificial  manuring,  and 
practically  inexhaustible.  Let  England  adopt  a  system 
of  real,  not  lopsided,  unequal,  unreciprocal  free  trading  or 
fair  trading  ;  let  her  adequately  supply  this  country 
with  railways,  so  that  field  produce  and  manufactures  may 
find  ready  access  to  the  seaboard, — and  Indian  food  gi-ains 
will  soon  drive  American  food  grains  out  of  English 
markets,  and  by  the  cheapening  of  price,  England  will  be 
advantaged  equally  with  her  great  dependency.  Trade 
in  many  commodities  besides  com  would  be  advantaged, 
import  trade  as  well  as  export  trade  ;  new  industries  would 
spring  into  being,  old  ones  would  be  given  a  fillip  to ;  the 
depreciated  rupee  would  have  a  chance  of  recovering  its 
normal  value.  Let  Chambers  of  Commerce  and  Trades 
Associations  look  to  the  matter  ;  and  for  their  part  in  the 
good  work  of  rehabilitation  let  Engineers  do  actively  what 
in  them  lies  to  promote  railway  construction  in  India.  In 
that  direction  lie  commercial  safety  and  national  pros- 
perity for  England  and  India  alike,  over  and  above 
the  fact  that  the  steam  engine  is  the  most  wholesale  and 
efficient  educational  agent  that  can  be  brought  to  bear  on 
the  masses. 

It  may  be  objected  to  our  argument  that  farmers  in 
England  will  not  be  advantaged  by  export  of  grain  from 
India,  but  contrariwise.  As  a  matter  of  fact,  however, 
they  will  not  at  any  rate  be  any  worse  off  than  they  are 
now,  under  stress  of  American  comjietition.  Probably, 
the  sooner  they  turn  their  arable  lands  to  pasture, 
and  turn  their  attention  to  flocks  and  herds  instead 
of  to  com,  the  better  it  will  be  for  them.  Landlords 
rather  than  farmers  are  the  heaviest  sufferers  at  present. 
Their  ruin  cannot  be  either  helped  or  hindered  by 
Indian  exports.  For  if  India  does  not  take  advantage 
of  the  opportunity  vouchsafed,  American  competition 
will  continue   to  levy  indirect  toll   on   British   landlords. 
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They  must  needs  help  largely  towards  paying  the  piper 
in  any  event.  Instead  of  bemoaning  a  hard  fate,  let 
them  seek  to  devise  some  new  event,  some  better  ad- 
justment of  trade  balances  than  that  which  now  obtains, 
some  happy  financial  coup  by  means  of  which  they  may 
retrieve  their  fortunes.  Meanwhile,  the  world  must  go 
on,  and  trade  with  it  ;  will  they,  nil  they. 


THE    TRADE    STATISTICS   OF   CHOTA-NAGPUR 
AND  THE  PROPOSED  RAILWAY  THROUGH  IT. 

Not  long  ago  we  had  somewhat  to  say  about  the  pro- 
jected railway  from  Mogul  Serai  to  Puri,  and,  in  connection 
therewith  Mr.  Risley's  Note  of  the  15th  July  1882  on  the 
trade  and  resources  of  Chota-Nagpur,  published  with  a 
P.  W.  D.  Resolution  on  the  subject  of  the  said  railway, 
and  dated  12th  August  1887.  The  Gazette  of  India  of 
the  4th  February  informs  us  that  the  Note  was  published 
"  through  inadvertence,"  and  in  its  stead  we  are  favoured 
with  a  later  one  by  the  same  author  embodying  the  re- 
sults of  a  more  complete  investigation.  Inadvertence  is  a 
fairly  long  word,  and  demi-officially  must,  we  suppose,  be 
held  to  atone  for  a  good  deal  of  carelessness  in  high 
places.  Let  that  pass  however :  proceed  we  to  consider- 
ation of  Note  No.  2,  which  by  the  way  is  not  much  less 
antiquated  than  its  predecessor,  being  dated  7th  May 
1883.  The  first  thing  that  strikes  one  about  it  is  that  it 
is  perhaps  not  quite  so  rosy  hued  as  No.  1. 

Still  it  is  rosy  enough  to  afford  ample  encouragement 
to  the  projected  railway's  well-wishers,  although  the  coal- 
fields likely  to  have  direct  bearing  on  its  prospects  are 
reduced  to  two ;  and  although  we  are  reminded  with  re- 
ference to  copper  in  Singbhoom  that  two  European 
companies  have  already  come  to  grief  and  liquidation 
in  their  endeavours  to  extract  the  ore  at  a  paying  rate — 
one  of  them  in  1859,  the  other  in  1862  ;  both  of  them 
after  but  two  years'  working.  In  his  second  Note,  too, 
Mr.  Risley  seems  even  more  disposed  to  depreciate  the 
value  of  his  statistics  than  he  was  in  the  first  one.  That 
however  is  a  fault  on  the  right  side. 

The  two  coalfields  likely  to  affect  railway  prospects 
are  Jheria  and  Hingir.  The  first  covers  an  area  of  about 
18  miles  of  country,  and  is  said  to  present  special  facili- 
ties for  cheap  working,  inasmuch  as  the  coal  lies  very 
near  the  surface,  and  the  strata  dip  at  unusually  small 
angle  to  the  horizon.  For  information  about  the  Hingir 
field  we  are  referred  to  Mr.  V.  Ball's  professional  opinion, 
quoted  as  follows : — 

"  The  seams  which  are  exposed  in  the  portion  of  the  field 
at  present  under  description  are  neither  very  numerous 
nor  individually  of  promising  quality ;  but  it  must  be 
remembered  that  the  coal-measure  rocks  are  not  only  as  a 
whole  very  slightly  disturbed  from  their  original  horizontal 
position,  but  are  much  covered  by  superficial  deposits,  and 
that  there  is  a  complete  want  of  sections  which  might 
show  the  succession  of  beds  constituting  the  group.  The 
true  or  even  approximate  value  of  the  field  therefore  can 
only  be  ascertained  by  borings.  In  the  meantime  it  may 
safely  be  asserted  that  there  is  a  fair  prospect  of  this  field 
proving  to  be  of  considerable  value." 


There  is  iron  beyond  doubt  in  many  places  ;  and  Rittef 
von  Schwartz,  Superintendent  of  the  Government's  experi- 
mental iron-works  at  Burrakur,  discovered  numerous 
deposits  of  pure  limestone  to  work  it  with.  A  railway 
seems  to  be  the  only  thing  lacking  to  make  both  iron  and 
limestone  profitable  products.  Meanwhile,  the  expense  of 
cartage  over  a  country  with  hardly  any  roads  worthy  of 
the  name,  to  the  nearest  railway  station  on  the  East  Indian 
line  renders  this  mineral  wealth  of  no  avail  commercially. 
At  present,  the  railway  station  at  Giridi  is  cut  off  irom 
the  main  stream  of  trade  along  the  grand  Trunk  Road  by 
the  unbridged  Burrakur  river,  which  is  impassable  for  days 
at  a  time  during  the  rains,  and  very  destructive  to  carts 
even  during  the  dry  season,  on  account  of  the  steepness 
of  its  rocky  banks,  and  the  depth  of  sand  in  its  bed. 
That  trade,  both  export  and  import,  seems  only  to  stand 
in  need  of  communications  for  its  profitable  development ; 
and  of  course  construction  of  a  railway  would  involve  con- 
struction of  feeder  roads  leading  to  it.  For  both  cheap 
labour  is  available  plentifully.  This  does  not  mean  that 
there  is  excess  of  population  as  in  Behar.  Apropos,  Mr. 
Risley  suggests  that  when  the  country  is  opened  out  emi- 
grants from  overcrowded  Behar  will  emigrate  there,  and 
break  up  fresh  land,  and  introduce  improved  methods  of 
agriculture.  Recent  enquiries  into  the  cultivation  of 
sugar-cane  in  Manbhoom  have  shewn  that  the  local  culti- 
vators are  far  behind  the  ryots  of  Behar.  Mr.  Risley  says 
both  in  their  system  of  tillage,  and  in  their  treatment  of 
the  canes,  when  cut. 

About  the  capabilities  of  Chota-Nagpur  in  the  way 
of  trade  we  wrote  at  length  in  our  previous  article, 
and  a  repetition  here  would  be  work  of  supererogation. 
We  would  only  suggest  how  gi-eatly  it  might  be  develop- 
ed by  the  proposed  railway,  the  grain  trade  more  especi- 
ally in  the  way  of  exports,  Manchester  and  Birming- 
ham goods  in  the  way  of  imports.  Moreover,  there  is 
the  pilgrim  traffic  to  Jugganath  Jee's  shrine  at  Puri  to 
be  reckoned  on.  No  data  are  available  for  estimating  its 
volume  ;  but  everyone  knows  that  it  must  be  enormous. 

There  are  Engineering  difficulties  in  the  way  of  the 
proposed  railway.  That  goes  without  saying  when  the 
country  to  be  traversed  is  hilly.  But  the  surveys  made 
have  shewn  that  the  difficulties  to  be  anticipated  are  not 
(Specially  formidable  ;  not  nearly  so  formidable  as  others 
that  have  been  successfully  suruiounted  in  this  country 
by  Engineers.  We  are  quite  sure  that,  if  allowed  to,  they 
will  in  a  very  short  space  of  time  add  completion  of  a 
Mogul  Serai-Puri  line  to  the  long  list  of  professional 
triumphs  won  in  India. 

No  regular  estimate  is  possible  as  to  amount  of  coal 
the  Chota-Nagpur  fields  might  throw  on  the  market ; 
but  the  amount  would  in  all  probability  be  very  large. 
The  Commissioner  of  Chota-Nagpur  urges  the  import- 
ance of  encouraging  the  use  of  coal  for  cooking  pur- 
poses amongst  the  people.  Wood  fuel  gets  deai-er  year 
by  year;  jungle  clearances  progress  year  by  year;  and 
the  operations  of  the  Forest  Department  with  the  view 
to   prevention   and  remedy  of  waste,  cannot   be  expected 
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to  bear  much  fruit  for  j-ears  yet.  If  then  the  people 
themselves  could  be  put  in  the  way  of  cheap  coal  for 
their  cooking  purposes,  necessity  for  incessant  jungle 
clearances  and  their  prejudicial  effect  on  the  rainfall  and 
the  soil's  moisture  might  be  done  away  with.  And  there 
might  be  some  chance  of  the  cow-dung  manure  which 
is  now  used  for  fuel  being  put  to  its  legitimate  use  on 
the  land.     Mr.  Risley  writes  in  this  connection : — 

'•  While  in  llancegunge,  in  January  last,  I  ascertained 
that  coke  is  very  largely  used  there  for  domestic  purposes. 
Every  man  who  works  in  the  coal-mines  gets  a  basket  or 
two  of  small  coal  given  him  free  of  charge,  and  most  of 
the  miners  are  reported  to  help  themselves  liberally  into 
the  bargain.  This  coal  is  made  into  coke  and  used  for 
cooking.  Again,  in  the  east  of  Govindpore  sub-division 
there  are  a  number  of  small  coal-pits  under  native  manage- 
ment, which  exjxjrt  coke  to  Hooghly  and  Howrah,  where  it 
is  sold  by  retail  for  cooking.  These  no  doubt  are  only 
small  beginnings  among  people  who  are  accustomed  to  see 
coal  in  continual  use,  who  feel  the  pressure  of  the  high 
price  of  wood,  and  who,  as  a  rule,  are  not  in  a  position  to 
supply  themselves  with  cow-dung  fuel.  But  the  fact  that 
a  beginning  has  been  made  in  a  matter  where  native  pre- 
judices are  peculiarly  strong  seems  to  point  to  an  almost 
indefinite  expansion  of  coal  traffic,  directly  railways  have 
opened  up  fresh  supplies  of  coal  and  made  it  worth  the 
•while  of  producers  to  work  for  the  native  retail  demand. 
Even  now  I  believe  much  might  be  done  in  the  way  of 
popidarising  the  use  of  coal  if  the  matter  could  be  brought 
to  the  notice  of  natives  in  some  practical  way." 

In  olden  times  men  used  to  say — 

'"Tislove,  'tis  love,  'tis  love 
That  makes  the  work!  go  round." 

'Tis  railways  now.  And  prejudices,  stupidities,  bad 
economies — all  sorts  and  conditions  of  foolishness — have 
ft  bad  time  of  it  until  they  consent  to  go  the  way  the 
iron  horse  points  out. 


Pate.vts  in  1887. — The  number  of  applications  for  patents  in  1887 
reached  the  enormous  total  of  18,029,  a  number  higher  than  has  been 
attained  in  any  previous  year.  The  increase  over  last  year  is  853, 
wi'l  1,928  over  the  year  1885.  Previous  to  the  operation  of  the  New- 
Patent  Act,  which  came  into  force  in  1884,  the  number  of  applications 
was  about  6,000,  so  that  the  immediate  effect  of  the  new  law  was  to 
treble  the  number  of  patents.  The  great  reduction  of  fees  payable  on 
a  patent  was,  of  course,  the  cause  of  this  great  increase,  but  how  long  it 
will  continue  is  problematical.  Next  year  will  be  a  crucial  time  with 
patentees,  for,  as  it  is  well-known,  the  first  renewal  fee  does  not  be- 
come due  until  the  end  of  the  fourth  year,  but  then  it  is  a  pretty 
heavy  one.  The  first  patents  granted  under  the  new  Act  have  just 
coinplete<l  their  fourth  year,  and  the  renewal  fees  will  !«  due,  and  it 
is  very  likely  that  an  enonnous  proportion  of  them  will  lapse.  Under 
the  previous  law  witli  the  same  renewal  fee  only  .SO  j)cr  cent,  of  com- 
pleted patents  were  continued  into  the  second  stage,  and  we  should 
not  Vie  far  wrong  in  sunnising  that  not  one-fifth  of  the  1884  patents 
will  Ik;  in  force  next  year  at  this  time.  The  lowness  of  the  prelimi- 
nary fee  has  naturally  induced  many  a  one  to  patent  an  invention 
Bcarcely  worth  tlie  name,  and  for  which  a  year's  protection  may 
•uffice,  and  in  fact  nearly  one  half  of  the  inventions  that  have  been 
provisionally  protected  are  not  thought,  by  the  inventors,  at  the  end 
of  a  year,  to  be  worth  £S.  This  is  a  curious  fact,  aijd  ouglit  to  be 
a  warning  to  those  who  feel  ready  to  rush  to  the  Patent  Office  when- 
ever a  new  idea  strikes  them. 
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A  Significant  Change— It  is  rumored  that  ^Major  T' 
Gracey,  r.e..  Superintending  Engineer,  Upper  Burma 
contemplates  taking  fui-lough  in  April  next. 

Madura  and  Paumban  Railway. — It  is  contemplated 
to  carrj'  out  this  line  in  connection  with  the  Ramisseram 
Canal  project,  which,  we  learu,  is  nearly  ready  for 
launching. 

The  Pattiala  Railway.— The  construction  of  the  Pat- 
tiala  branch  line  from  the  Ferozepore-Rewari  junction  is 
now  under  the  consideration  of  |the  Council  of  Regency, 
and  it  is  probable  that  the  work  will  shortly  be  sanction- 
ed. 

Victoria  Terminus,  G.  I.  P.  R,  Bombay.— We  learn 
that  these  buildings  will  be  entirely  completed  in  April 
next,  but,  strange  to  say,  the  Company  do  not  contemplate 
having  any  ceremony,  although,  we  believe,  this  work  is 
one  of  the  most  extensive  of  its  kind  in  the  world,  and 
certainly  the  largest  modern  architectural  work  in  India. 

The  Transcaspian  Railway. — According  to  the  offi- 
cial G  azette  of  Turkestan,  the  Transcaspian  Railway  will 
be  completed  as  far  as  Samarcand  by  the  27th  of  May. 
The  earthworks  are  almost  entirely  finished.  Only  two 
bridges  of  moderate  span  over  the  irrigation  canal  of 
Naroupai  are  not  yet  completed,  but  it  is  stated  that 
they  will  be  finished  by  the  spring. 

Major  Hector  Tulloch,  R.E. — Many  of  our  readers 
may  not  be  aware  that  this  officer,  whose  appointment  to 
the  Chief  Engineering  Inspectorship  of  the  Local  Go- 
vernment Board,  London,  we  recently  chronicled,  drew  up 
a  drainage  scheme  for  Madras,  and  a  water-supply 
scheme  for  Bombay.  He  is  an  Addiscombo  man— that 
is,  was  a  H.  E.  I.  C.  Engineer,  belonging  to  the  Madras 
Corps. 

The  Bombay  Technical  Institute. — A  Bombay  pa- 
per is  sorry  to  hear  that  the  services  of  Dr.  Wahnsley, 
who  came  out  from  England  a  year  since  with  a  very  high 
reputation  gained  at  the  Finsbury  Technical  College  and 
elsewhere,  will  not  be  available  for  starting  the  work  of 
technical  education  .in  Bombay.  Dr.  Wahnsley  declines 
to  accept  the  responsibility  of  beginning  the  scheme  with 
what  he  considers  inadequate  means.  He  leaves  India 
almost  immediately. 

Port  Arthur.— Building  operations  at  the  dock  have, 
in  consequence  of  the  severity  of  the  weather,  been 
stopped,  and  the  labor  utilized  in  digging  out  the 
foundations  for  the  west  and  east  walls,  so  that  when  the 
weather  admits  the  construction  of  them  can  be  pro- 
ceeded with.  A  contingent  of  French  masons  is  expect- 
ed in  the  spring  to  carry  on  the  more  important  work. 
Captain  Caldor  has  arrived  from  England  to  take  over 
the  duties  of  Harbour  Master. 

The  Restoration  of  Tanks  in  Southern  India. — We 
are  glad  (o  learu  from  the  Proceedings  of  Government, 
that  in  future  an  annual  assignment  of  Rs.  5,0;),000  will 
be  made  for  tank  restoration  charcres.  The  entire  irri- 
gable area  of  tlie  Presidency  is  5,0i55,lll  acres,  and  of  this 
area  51  per  cent.,  or  2,.566,960  acres,  depends  on  tank  irri- 
gation, yielding  an  annual  revenue  of  100  lakhs  of  rupees, 
The  number  of  tanks  in  tlie  Prcsidenncy  exceeds  30,000, 
of  which  not  more  than  10  per  cent,  irrigate  more  than 
200  acres  each. 

The  Eastern  Bengal  Railway. — This  Railway  has 
fallen  into  much  disrepute  ever  since   the  State  took  over 
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its  management,  and  complaints  regarding  unpunctuality 
in  the  arrival  and  departure  of  trains  are  becoming  very 
frequent.  This  state  of  things,  remarks  the  Englinhnum; 
to  say  nothing  of  the  numerous  accidents  of  various 
kinds,  seems  to  shew  that  there  is  something  radically 
wrong  in  the  present  management  and  working  of  the 
line.  It  is  surprising  that  the  public  have  so  long  tole- 
rated such  a  condition  of  affairs. 

Viceregal  Council.— The  Petroleum  Bill  was  passed 
last  week  at  a  meeting  of  the  Legislative  Council.  In- 
stead of  an  ad  valorem  duty  of  5  per  cent.,  a  duty  of  6 
rpies  per  imperial  gallon  will  be  imposed.  This  higher 
rate  will  represent,  approximately,  8  per  cent,  on  present 
value.  The  Honourable  Mr.  Westland  explained  that  all 
petroleum  which  was  proved,  to  the  satisfaction  of  the 
Customs  Collector  to  be  intended  exclusively  for  the 
hatching  of  jute  or  other  fibre,  or  for  lubricating  purposes, 
would  be  exempted  from  the  duty. 

The  Ameer's  Arsenal. — We  may  remind  our  readers 
that  Mr.  Pyne,  m.lm.e.,  the  gentleman  lately  in  charge 
of  the  Ameer's  arsenal,  and  referred  to  in  our  last 
issue,  went  to  England,  to  bring  out  a  complete  set  of 
machinery  for  making  cartridges,  the  only  important 
matter  in  which  the  arsenal  is  at  present  deficient.  An- 
other important  work  to  which  the  Ameer  directed  his 
attention  was  the  bringing  in  of  water  to  the  Bala  Hissar 
from  a  large  natural  spring,  iron  pipes  for  which  purpose 
were  sent  up  in  quantities  from  Peshawur  to  Cabul. 

The  Yellow  River  Embankment. — The  Governor  of 
Honan  Province  has  sent  an  urgent  despatch  to  Pekin, 
stating  that  the  Imperial  Commissioner  arrived  at 
Honan  on  the  4th  of  December  last,  and  went  to  ex- 
amine the  breach  of  the  Yellow  River  on  the  9th.  2,000 
bamboo  rafts  were  made  to  convey  stones  to  fill  up  the 
gap,  but  the  attempt  was  unsuccessful,  and  over  4,000 
workmen  and  three  officials,  who  were  in  charge  of  them, 
were  all  drowned.  The  distress  in  the  inundated  dis- 
tricts is  still  very  great,  despite  the  relief  sent  by  the 
Chinese  Government  to  the  sufferers. 

More  Railways  in  Burma. — Colonel  W.  G.  Gumming, 
R.E.,  has  inspected  the  country  between  Martaban 
and  Shwegyeen,  where  a  concession  of  land  has  been 
asked  for  to  lay  a  metre-gauge  railway.  The  English 
capitalists  who  were  willing  to  lay  this  line  some  months 
ago  require  no  guarantee  of  interest,  and  there  is  no  doubt 
if  it  was  laid  it  would  be  of  great  advantage  both  to  the 
Government  and  the  company  forming  it.  There  is  but 
little  doubt  if  the  present  320  lines  of  State  Railway  in 
Burma  were  in  the  hands  of  a  private  company  the  pub- 
lic would  be  better  served  than  thej'  are. 

Ezra  Hospital,  Calcutta.— "We  understand  that 
this  building  will  shortly  be  made  over  to  the  authorities 
at  the  Medical  College  Hospital.  Since  it  was  opened 
last  year  by  Lady  Dufferin  it  has  been  in  the  hands  of 
the  P.  W.  D.  undergoing  alterations  in  regard  to  sanitary 
arrangements.  Those  who  have  seen  the  structure  assert 
that  it  does  not  need  the  scrutiny  of  an  expert  sanitarian  to 
detect  how  painfully  the  commonest  laws  of  hygiene  have 
been  set  at  nought.  It  is  to  be  hoped  the  community 
for  whose  benefit  the  structure  is  intended  will  not  have 
any  reason  to  regret  that  Mr.  Ezra's  generosity  was  not 
turned  to  some  other  purpose. 

Rich  Gold  Reefs  in  Dharwar.— It  is  reported  that  a 
reef  of  extraordinary  richness  has  been  discovered  near 
Gadak  in  the  Dharwar  District.    Assays  of  hundreds  of 


ounces  are  spoken  of,  and  19  oz.  of  bar  gold  is  said  to  have 
been  obtained  from  a  single  cwt.  of  picked  samples  sent 
to  London.  The  Bombay  Government  has  been  applied 
to  for  a  mining  lease  of  the  land.  Mr.  Bruce  Foote  has 
reported  favorably  of  the  locality,  and  has  recommend- 
ed the  exploitation  of  the  Hattee  Kuttee  reef.  We  may 
observe  that  Dharwar  gives  its  name  to  a  transition 
series,  also  found  in  Mysore,  to  which  the  gold  bearing 
reefs  of  Southern  India  are  confined. 

The  Marmagoa  Harbour. — The  new  harbour  at  Mar- 
magoa  is  spacious,  but  until  the  breakwater  be  completed 
it  will  not  be  safe  for  steamers  in  rough  weather  and 
during  the  monsoon.  The  original  plan  provided  for  a 
breakwater  eighteen  hundred  feet  in  length  at  a  cost  of 
£160,000.  Eleven  hundred  feet  have  been  constructed, 
affording  some  protection  to  steamers,  but  the  seven 
hundred  feet  yet  remaining  to  be  done  are  really  the 
more  important  part  of  the  whole.  For  some  reason  the 
work  is  at  a  standstill,  though  it  could  be  completed  for 
£80,000,  a  sum  well  within  the  estimate,  for  only  £120,- 
000  has  been  expended  ou  the  portion  of  the  breakwater 
which  has  been  constructed. 

Anomalies! — The  salaries  of  Local  Board  Engineers 
iu  Bengal  appear  to  range  from  Rs.  100  to  1,000  a  month, 
the  variation  being  dependent  on  no  fixed  principle. 
Patna  presents  the  explainable  novelty  of  a  firet  grade 
Assistant  Engineer  drawing  a  higher  salary  than  a  first 
grade  Executive  Engineer,  and  the  palpable  absurdity  of 
a  superintending  officer  receiving  less  pay  than  one  of 
the  executives  under  himself!  Such  things  have  been 
known  to,  and  even  do,  occur  in  the  P.  W.  D.  as  the 
outcome  of  a  combined  Civil  and  Military  Establishment, 
and  even  then  the  difference  is  ascribed  to  "  other  "—non- 
departmental — obligations.  Under  all  the  circumstances 
we  might  well  again  say  :  "  Wanted— A  Rational  System 
of  Public  Works." 

State  Railway  Extravagance  in  Burma.— In  August 
last  the  Loco.  Superintendent  of  the  Burma  State  Railway 
recommended  and  obtained  sanction  to  the  purchase  of 
.500  tons  of  teak  timber  in  the  log  from  the  Bombay-Bur- 
ma Trading  Corporation  at  a  cost  of  about  Ks.  47,000,  or 
Rs.  94  per  ton,  to  make  up  a  couple  of  hundred  goods 
wagons.  The  timber  when  cut  up  at  the  Insein  workshop 
cost,  it  is  said,  Rs.  137  per  ton ;  while  first  quality  teak 
scantling  cut  to  dimensions  requisite  for  wagon  building 
could  be  delivered  at  the  workshop  from  the  Rangoon 
saw-mills  at  Rs.  97  per  ton  and  would  also  save  time 
and  labor.  In  this  case  there  is  clearly  a  loss  to 
Government  of  Rs.  20,000,  which  is  not  creditable  to  the 
officer  responsible  for  it. 

Licentiate  in  Sanitary  Science. — The  Rules  re- 
garding a  degree  of  Licentiate  in  Sanitary  Science  of 
the  University  of  Madras,  which  are  to  be  considered  at 
the  next  meeting  of  the  Senate,  provide  that  candi- 
dates must  have  passed  the  examination  of  M.  B.,  pr 
the  L.  M.  and  S.  of  that  or  some  other  recognised 
University,  or  must  be  Medical  Practitioners  registered 
under  the  law  existing  in  Great  Britain.  The  examin- 
ation for  the  degree  will  be  held  in  Madras  once  a  year 
commencing  on  the  second  Monday  in  July.  Surely 
Engineering  has  as  much  to  do  with  Sanitary  Science 
as  either  Medicine  and  Surgery,  or  both,  and  we  cannot 
see  why  a  Faculty  which  has  done  more  for  Sanitary  pro- 
gress than  any  other  should  be  excluded  ia  a  scheme  of 
this  sort. 
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Who  is  to  Blame?— The  Lahore  paper  says: — It 
seems  that  they  sin  most  unbhishingly  in  Whitehall.  We 
pointed  out  some  time  ago  how  the  indifference  of  some 
India  Office  official  to  a  large  order  in  connection  with 
the  new  railway  to  Maudalay  had  prevented  the  con- 
struction of  that  line  for  several  months,  thus  occasioning 
a  groat  wivste  of  labor  and  capital.  We  now  read  of 
another  case  of  mismanagement  in  that  quarter,  but  in  a 
somewhat  different  direction.  A  proposal,  it  appears, 
had  been  made  in  Cawnpore  to  experiment  with  English 
wheat-seed  in  connection  with  the  agriculture  of  that 
district.  The  seed  arrived,  but  in  such  a  condition  as  to 
render  germination  impossible.  Either  its  quality  was 
bad  or  its  packinj;  was  bad  ;  but  in  either  case  the  India 
Office  was  to  blame. 

CALCtTTTA  Municipality. — It  appears  from  a  resolu- 
tion on  the  Administration  Report  of  the  Calcutta 
Municipality  that  the  total  income  from  the  general  fund, 
water-rate,  and  lighting-rate,  was  Rs.  3,00,162,  as  against 
an  expenditure  of  Rs.  2,96,189.  The  improvement  of 
btisteffi  costs  Rs.  1^36,779.  Sanction  was  accorded  the 
Municipality  to  raise  a  loan  of  Rs.  26,25,000,  of  which 
Rs.  8,75,000  was  for  repaying  the  loan  of  1886.  At  the 
close  of  the  last  offical  year  the  net  liability  of  the  Corpo- 
ration was  Rs.  1 ,69,12,035.  The  conclusions  of  the  Health 
Officer  in  regard  to  sanitation  is  that  there  has  been  a 
recent  increase  of  mortality  in  cholera  owing  to  the  want 
of  water,  the  extension  of  drainage,  unaccompanied 
with  sufficient  cleansing  and  flushing,  and  insufficient 
conservancy   arrangements. 

Bombay  P.  W.  D.  Gup. — A  Correspondent  writing  to 
us  under  date  the  9th  instant  says  :  As  to  news,  I  have 
noted  that  the  "  Dutchman  "  has  done  nothing  lately,  and 
that  is  rather  a  grievance,  as  there  are  only  8  First  Grade 
Executive  Engineers  on  a  sanctioned  list  of  12,  and  of 
the  8,  4  are  acting  either  as  Chief  or  Superintending 
Engineer,  so  that  there  are  practically  8  vacancies ;  but 
owing,  I  believe,  to  the  inaction  of  the  Government  of 
India,  3  of  the  vacancies  are  of  no  use,  as  they  were  caused 
by  transfers  (temporary)  of  3  R.  E's.  to  Military  Works 
under  the  Supreme  Government,  and  they  will  not  sanction 
steps  being  given  in  place  of  the  men  transferred.  We 
all  foci  much  aggrieved,  but  can  do  nothing.  I  am  trying 
to  finci  Out  whether  it  is  really  the  case  that  the  Qovem- 
'fnent  of  India  is  to  blame,  but  they  are  so  close  in  the 
Secretariat  that  I  can  learn  nothing. 

Items  from  Kashmir. — It  is  believed  that  the  Sial- 
kot  and  .Jammu  Railway  line  is  about  to  be  taken  in 
hand.  Mr.  Dods,  of  the  P.  W.  D.,  Punjab,  has  been  deputed 
to  check  the  survey  of  the  line,  which  was  formerly  done 
by  the  N.-W.  Railway.  It  is  not  definitely  known  when  the 
work  will  commence.  It  is  doubtful  whether  the  line 
would  pay.  The  scheme  is  not  the  Maharaja's.  The  State 
P.  W.  D.  is  shewing  great  activity  in  the  prosecution  of 
works.  The  Banihal  Road  is  in  course  of  repair,  and  the 
Durbar  has,  on  the  representation  of  the  Chief  Engineer, 
sanctioned  Rs.  60,000  for  the  purpose.  Two  Executive 
Engineers  have  been  deputed  to  inspect  the  repairs,  and 
it  is  hoped  that  the  road  will  be  declared  safe  before 
April  next.  The  Victoria  Water- Works  project  of  Jammu 
has,  after  a  good  deal  of  money  in  survey  and  other  works 
has  been  spent,  at  last  been  dropped. 

Indian'  Military  Pensions.— The  Rnvfjoon  Times 
thinks  the  whole  policy  of  the  Indian  military  pensions 
should  be  reformed  for  those  entering  the  service  after 
a  certain  date,  say  1890.     Military  men  should,  like  the 


civilians,  subscribe  for  their  own  pensions.  The  pay  of 
the  lower  ranks  is  not  large,  but  as  they  get  on  in  life, 
military  officers  should  be  able  to  afford  to  make  provi- 
sion for  old  age  and  retirement  easily,  as  non-officials  are 
obliged  to  do.  And  as  there  are  always  many  more 
applicants  for  Military  Commissions  than  there  are  Com- 
missions to  give,  there  could  be  no  hardship  whilst  con- 
tinuing the  present  system  of  pensions  for  all  now  in  the 
service,  in  the  Government  giving  notice  that  after  a 
certain  time,  military  men  entering  the  service  would 
have  fixed  deductions  made  from  their  pay  for  pensions^ 
like  the  Covenanted  Civilians  have. 

Civil  Engineers'  Provident  Fund. — A  Resolution,, 
published  in  the  Gazette  of  India,  announces  that  His 
Excellency  the  Governor-General  in  Council  has  decided 
that  pensionable  Civil  Members  of  the  Superior  Revenue 
Establishments,  State  Railways,  who  are  excluded  from 
participation  in  the  benefits  of  the  State  Railway  Provi- 
dent Institution,  are  admissible  to  the  Civil  Engineers' 
Provident  Fund.  Under  the  rules  of  August  last  arrears 
in  one  sum  may  be  paid  by  the  officer  of  the  above  class 
joining  the  fund  for  the  whole  or  any  portion  of  the 
period  between  1st  January  1886,  when  subscriptions  to 
the  State  Railway  Provident  Fund  were  disallowed,  and 
the  date  of  joining  the  Civil  Engineers'  Fund.  In  the 
case  of  officers  now  in  India  no  arreai-s  will  be  allowed  to 
be  paid  later  than  30th  April,  and  in  the  case  of  officers- 
out  of  India  no  arrear  payments  will  be  allowed  after 
the  expiry  of  three  months  from  return  from  leave. 

The  Uncovenanted  Civil  Service  Meeting. — The 
meeting  of  the  Uncovenanted  Association,  held  on  Satur- 
day, the  11th,  at  the  Dalhousie  Institute,  was  attended 
by  more  than  sixty  of  the  chief  Uncovenanted  Officers 
of  Government.  The  following  were  among  those  who 
were  present  : — Public  WorJcs  Department. — Messrs.  R.. 
G.  Macdonald,  F.  P.  Quinlan,  E.  J.  Martin,  J.  B.  Braddon, 
R.B.  Buckley,  F.  CoUett,  W.  Mellor,H.  P.Burt,  W.  B. 
Gray,  P.  D.  Barclay,  W.  Ogien,  H.  W,  Bennett,  A.  B. 
Prussia,  S.  G.  Wood,  E.  J.  Neuville,  G,  A.  Jones,  and 
G.  M.  Drury.  Telegraph  Department. — Messrs.  R.  C. 
Laughlin,  F.  Kinsman,  O.  H.  Reynolds,  T.  Blissett^ 
W.  King,  W.  F.  Melhuish,  and  E.  C.  Bird.  The  meeting 
was  representative  in  the  best  sense  of  the  word,  and 
comprised  men  of  academic  distinction,  scientific  attain- 
ments, and  long  and  distinguished  service.  We  feel  sure 
that  it  will  have  an  important  and  beneficial  effect  on 
the  future  of  the  Uncovenanted  Service. 

Military  Works  in  the  Bombay  Prksidenct— 1886- 
87. — The  expenditure  on  military  works  during  the  year 
amounted  to  22  lakhs  of  rupees.  About  4  lakhs  were  spent 
on  defence  works  at  Aden,  about  half  a  lakh  at  Kurrachee, 
and  something  over  a  lakii  at  Bombay.  The  whole 
scheme  for  the  Bombay  defences  has  not  been  finally 
decided  upon.  Hence  comparatively  little  work  was 
done  during  the  year.  Unfinished  work  was,  however, 
progressed  with  at  five  batteries.  At  Aden  good  progress 
was  made  with  fortification  works,  and  the  Telegraph  Bay 
Battery  was  almost  completed.  The  work  for  the  fur- 
ther protection  of  the  sea  face  at  Manora  Point,  Kurra- 
chee, was  pushed  on.  Various  works  intended  to  afford 
increased  accommodation  for  troops  were  undertaken, 
and  among  them  may  be  noticed  the  additions  to  the 
Colaba  barracks  and  the  improvements  (ciiiefly  sanitary) 
to  the  Ghorpuri  barracks  at  Poena.  The  new  European 
Station  Hospital  at  Ahmedabad  was  nearly  completed. 

A  Suggestion. — Probably  most  of  us  in  Calcutta  have- 
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had  occasion  at  some  time  or  other  to  proceed  to  the 
nearest  Police  Station,  and  doubtless  had  difficulty  in  find- 
ing the  said  local  thannah,  until  after  frequent  enquiries 
had  been  made  of  strangers,  when  an  ordinary  building 
with  a  small  sign-board  was  pointed  out  as  the  place  sought 
for,  and  the  presence  of  a  red  pitgf/ree-ivallah  at  the  gate 
confirmed  the  fact.  Any  one  who  has  entered  one  of  these 
places  would  see  at  a  glance  that  there  is  a  sort  of  make- 
shift look  about  the  whole  thini,',  and  the  probabilities  are 
that  a  large  expense  is  incurred  annually  in  house-reut,  &c 
It  would  be  interesting  to  know  what  this  expense  amounts 
to,  and  whether  well  designed  and  well  marked  buildings 
could  not  be  erected  without  adding  a  pecuniary  burden, 
and  yet  providing  places  which  are  Police  Stations. 
The  remarks  made  on  the  subject  of  thannahs  are 
equally  applicable  to  Branch  Post  Offices,  many  of  which 
are  scattered  about  the  town  and  some  accommodiited  in 
most  unsightly  hovels.  It  would  not  ultimatel}'  be  more 
expensive  were  suitable  structures  built  for  these  impor- 
tant little  places. 

Survey  of  India  Photo-Litho  Office,  Calcutta. — 
On  Wednesday,  the  2nd  instant,  a  large  gathering  at  the 
grounds  attached  to  the  Survey  of  India  Offices  testified 
to  the  interest  taken  by  that  Department  and  by  others 
in  the  progress  of  this  group  of  buildings  :  it  was  on  the 
occa.sion  of  the  ceremony  of  turning  the  first  sod  at  the 
Photo-Litho  Office  building  to  which  we  have  recentl}' 
referred.  Mrs.  Thuillier,  wife  of  the  present  Surveyor- 
General,  had  kindly  consented  to  do  honor  to  the  occa- 
sion by  her  presence  and  by  gracefully  overturning  the 
sod  by  means  of  a  native  spade  (Kodali).  In  the  absence 
of  Colonel  Neill,  Mr.  Gwyther  briefiy  stated  the  object 
of  the  ceremony,  and  the  interesting  fact  that  the 
present  Surveyor-General's  father.  Sir  Henry  Thuillier, 
himself  well  known  as  the  he;id  of  the  same  Depart- 
ment, had  conceived  the  idea  of  grouping  the 
various  offices  of  the  Survey  Department  within  one  site 
in  suitably  designed  buildings,  and  the  act  just  performed 
by  Mrs.  Thuillier  had,  as  it  were,  set  the  work  agoing  in 
connection  with  the  last  block,  for  which  work,  we  under- 
stand, a  full  grant  has  been  provided  in  next  year's 
budget. 

Indian  Railway  Contracts  and  Tenders  at  Home.— 
The  Bengal-Nagpur  Railway  wants  a  supply  of  horse 
boxes,  powder  vans,  carriage  trucks  and  timber  trucks. 
The  Bombay,  Baroda,  and  Central  India  Railway  invites 
tenders  for  the  supply  of  best  South  Wales  steam  coal. 
The  East  India  Railway  calls  for  a  supply  of  cast-iron 
plate-sleepers,  steel  rails,  steel  fishing-plates,  steel  fish 
bolts  and  nuts.  The  Great  Indian  Peninsula  Railway's 
requirements  arc  miscellaneous — locks,  hemp,  twine,  &c., 
lamp  wicks,  paints,  drysalteries,  &c.,  Portland  cement, 
railway  tickets,  lamps,  and  lamp  fittings.  The  Madras 
Railway's  want  is  iron-covered  goods  wagons.  The  Indian 
Midland  Railway  calls  for  a  supply  of  .Sheffield  tools,  anvils 
and  vices,  brushes,  weighing  machines,  spring  steel,  smith 
hearths,  bellows.  The  Southern  Mahratta  Railway's  re- 
^quirements  are  for  locomotive  engines  and  tenders,  under- 
"rames,  &c.,  for  third-class  carriages,  wheels  and  axles, 
iminated  springs,  axle  boxes,  engine  main  shafting, 
[brackets,  and  drums,  portable  forges,  anvils,  &c.,  miscella- 
leous  stores.  The  Indian  State  Railways  invite  tenders 
for  a  supply  of  carriage  ironwork  and  fittings,  locomotives 
Tind  tenders. 

Irrigation   Works  in   Madras,  1886-87.— We  glean 
from  a  review  of  the  Administration  Report  that  the  Major 


Works  call  for  but  little  comment.  The  ill-fated  Kur- 
nool  Canal  shews  a  steadily  increasing  deficit,  and  the  to- 
tal acreage  irrigated  shews  a  falling  off,  notwithstanding 
the  most  liberal  concessions  on  the  part  of  Government 
to  induce  cultivators  to  raise  paddy  with  canal  water  on 
their  lands.  The  Bellary-Kistna  State  Railway  is  now 
open  to  Nandyal,  and  it  is  possible  that  this  may  stimu- 
late the  already  increasing  goods  traffic,  and  ii\itiate  a 
passenger  traffic,  of  which  hitherto  there  has  been  none. 
The  year  has  been  notable  in  the  Godavary  for  the  liigh- 
est  Hood  on  record,  which  caused  a  good  deal  of  damage 
to  canals  and  embankments  and  necessitated  consider- 
able remissions  of  revenue.  On  the  Buckingham  Canal 
Rs.  2,52,336  were  expended  under  "Capital,"  and 
Rs.  1,12,901  under  "Revenue,"  and  so  much  good  was  done 
that  when  the  glory  justly  due  to  the  constructors  of  this 
great  work  (to  which  there  are  already  many  claimants) 
comes  to  be  apportioned,  some  share  will  undoubtedly 
be  due  to  the  officers  now  working,  and  who  have  yet  to 
work  upon  it  in  order  to  bring  it  to  completion. 

Madras  College  of  Engineering. — As  regards  the 
selection  of  gentlemen  to  fill  the  two  newly-constituted 
Professorships — Engineering  and  Mathematics — the  Di- 
rector of  Public  Instruction  suggested  that  the  Secretary 
of  State  be  invited  to  place  the  nomination  in  the  hands 
of  Sir  A.  Taylor,  the  Principal  of  Cooper's  Hill  College, 
Sir  Philip  Magnus,  Director  and  Secretary  of  the  City 
and  Guilds  of  London  Central  Institution,  and  of  Mr. 
Unwin  (form  erly  of  Cooper's  Hill),  Professor  of  Engineer- 
ing in  the  same  institution.  He  considers  it  most  de- 
sirable that  the  gentlemen  selected  should  have  practical 
experience  of  technical  educational  work  in  one  of  the 
large  Science  institutions,  such  as  the  Technical  College, 
Finsbury,  Owen's  College,  Manchester,  and  the  York- 
shire College,  Leeds.  The  salary  of  each  Professorship 
is  Rs.  500 — 750,  rising  by  annual  increments  of  Rs.  50 
to  begin  with,  but  as  the  scale  of  establishment  jjro- 
vides  for  promotion  to  the  salaries  of  Rs.  750 — 1,000 
and  Us.  1,000 — 1,250,  it  was  necessary  that  the 
relative  position  of  the  Professors  should  be  fixed 
and  therefore  decided  that  the  Professorship  of  Engi- 
neering be  regarded  as  the  Senior  Professorship  of 
the  two  ;  and  consequentlj^  that  the  gentleman  holding 
this  Professorship  shall  have  priority  of  right  to  promo- 
tion on  completing  his  term  of  service,  six  yenrs,  in  the 
higher  class. 

The    Prince's    Dock    Extension. — This    important 
undertaking  is    now     in  such  an  advanced    stage  that  it 
is  expected  that  during  the    course   of  a  week  or  so  the 
water  will  be  admitted  into  the  basin  of  the  dock.     The 
whole  of  the  earth  hns  been    excavated  from   the  interior, 
the  walls  have  been  completed,  and  the    wharves  and  the 
sheds,    covering  something   like  six  acres  of  land,  are  also 
on  the   eve  of  completion.     The    (Yfis.so??,  across  the  com- 
munication   passage    is    finished,    and   the    wall    which 
separated  the  two    docks  is  being  blasted    away,  it  being 
anticipated  that  before  the  end  of  the  present    month  its 
entire   rt^moval  will  be  accomplished.      We  hope  to  give  a 
detailed  account   of  these    operations    at   an  early   date. 
The  iron  sea  gates,  each  loaf  of  which  weighs  no  less  than 
a  hundred  tons,  are  nearly  completed,  as  is  likewise  one  of 
the  swing  bridges,  while  rapid  progress  is  being  made  with 
the  other.     And  another  four  weeks  or  so  will  witness  the 
completion  of  the  hydraulic   capstans,    the   machinery  for 
working  the  sluices,  dredgers  and  gates,  and  the  hydraulic 
engine     house.       The    basin    occupies     nearly    twenty- 
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five  acres,  and  its  depth  is  thirty-eipfht  feet.  At  the 
present  time  two  powerful  dredgers  Jire  especially  en- 
gaged in  removing  the  main  dam  at  the  entrance.  The 
dredgers  are  capable  of  lifting  from  8,000  to  10,000  tons 
per  day,  so  it  is  expected  that  they  will  finish  the  work 
in  a  mouth  or  so  from  now.  The  dock  will  be  ready  to 
receive  ships  at  the  beginning  of  April. 

"  Amusingly  and  Am.a^zinoly  Incorrect." — The 
Bombay  Gazette  writes : — A  Home  paper,  in  commenting 
upon  the  Honours  list,  remarks  that "  the  determined 
energy  which  General  Browne  and  his  subordinate  Mr. 
0'Callai;han  displayed  in  their  trying  duties  on  the 
Bolan  Railway  certainly  merit  the  Knighthood  and 
Companionship  in  the  Star  which  they  gain."  This  is 
a  Home  comment,  but  like  much  that  is  written  in  Eng- 
land on  Indian  affairs  it  is  amusingly  and  amazingly 
incorrect.  Mr.  O'Callaghun,  as  everybody  knows,  was 
never  a  subordinate  of  General  Browne,  and  General 
Browne  never  had  anything  to  do  with  the  Bolan 
Railway.  As  a  matter  of  fact,  known  outside  his  depart- 
ment as  well  as  within  it,  he  opposed  that  particular 
scheme  to  the  utmost,  though  it  enabled  the  Hurnai 
line,  which  may  more  properly  be  called  his  work,  and 
the  whole  of  the  railway  on  the  plateau  to  be  opened  a 
year  earlier  than  would  otherwise  have  been  possible. 
When  the  position  of  the  two  officers  relatively  to  the 
•work  is  considered  the  absurdity  of  the  comment  will  be 
apparent.  Mr.  O'Callaghan  has  a  place — perhaps  the 
foremost  place —amongst  the  best  half-dozen  Civil 
Engineers  in  India,  and  it  equal  justice  be  done  as 
between  a  Civil  Engineer  and  a  Royal  Engineer  he 
should  in  time  get  the  same  honour  that  has  been  bestow- 
ed upon  General  Urowne.  To  make  a  line  like  the  Bolan 
in  twelve  months  is  no  small  achievement,  and  when  he 
has  supplemented  it  by  completing  the  Khwaja-Amran 
project  he  will  have  in  truth  won  his  spurs. 

Railways  in  Western  India. — The  year  1886-87  was 
marked  by  a  large  extension  of  the  existinjj  railway 
system.  708  additional  miles  were  either  newly  opened 
for  traffic  or  were  transferred  to  the  control  of  this  Go- 
vernment. 2.50  miles  of  the  Southern  Maharatta  Railway 
alone  were  constructed  and  utilized  for  traffic,  and  2.53 
miles  of  the  Cawnpore-Achnera  Railway  transferred  from 
the  control  of  the  Government  of  the  North- West  Pro- 
Tinces  to  this  Government.  559  miles  of  railway  were 
under  survey  during  1886-87.  The  most  important  of 
these  lines  were  those  in  Kattywar.  During  the  year 
under  review  great  progress  was  made  with  lines  under 
construction  on  the  Southern  Maharatta  Railway,  and  the 
Hubli-Harihar,  Poona-Koregaon,  Koregaon-Miraj,  Dhar- 
war-Deuli,  and  L-nida-Belguum  sections  were  opened  up 
for  traffic.  Intimately  connected  with  the  Southern 
Maharatta  Railway  is  the  West  of  India  Portuguese  Rail- 
way which  will  bring  Goa  into  railway  commuaication 
with  Dharwar  and  Belgaum.  The  work  at  the  tunnels 
on  the  frontier  was  pushed  on  and  the  traffic  conveyed 
over  the  Ohdt  by  a  bullock  service.  It  is  anticipated 
that  the  lines  will  be  connected  in  January  1888.  The 
Morvi  R.ail way  was  completed  during  the  year  and  sa- 
tisfactory progress  made  with  the  Junagad  Railway. 
Speaking  generally,  the  earnings  of  the  different  lines 
during  the  year  exceeded  those  of  1885.  The  increase 
was  due  chiefly  to  increase  of  goods  traffic,  but  on  .some 
railways,  such  as  the  Southern  Maharatta  Railway,  there 
was  an  increase  of  third-class  coaching  traffic  proportionate 
to  the  growth  of  railway  mileage. 
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The  railway  works  toward  Charaaii  and  KilU  Abdiilla  are  arrest- 
ed owing  to  the  snow. 

Mr.  GaiLDFORD  Molesworth  proceeds  shortly  to  Burma  to  in- 
spect the  progress  of  the  Touiigoo-Mandalay  Railway. 

Colonel  Wallace  has  brought  out  a  German  Engineer  to  lay 
the  raiU  ou  the  "  Abt"  system  on  the  North- Western  Ruilway. 

The  Rfija  of  Chaniba  has  made  a  tree  grant  to  Government  of 
the  land  leqiured  for  the  extension  of  the  Bakloh   Cantonment. 

Engineers  have  been  appointed  by  the  Government  of  India 
for  the  frontier  defence  works,  sites  for  which  are  being  selected 
in  XTpper  Sind  and  on  the  frontier. 

Sir  Charles  Elliott  after  the  production  of  the  Budget  will 
make  a  tour  aoutliwards  visiting  on  his  journey  the  works  of  the 
Bengal-Nagpur  Railway  Company,  . 

A  DEPUTATION  from  the  Government  of  Netherlands,  India,  has 
arrived  at  Calcutta,  to  discuss  witli  tlie  Gi)veriiment  tlie  question 
of  permitting  the  emigration  of  Indian  laborers  to  Sumatra. 

The  Assam  authorities  have  sanctioned  the  suspension  of  re- 
venue to  tlie  extent  of  Rs.  1,93,000  in  the  Surma  Valley  in  conse- 
quence of  the  damage  done  to  the  crops  by  the  floods  of  1886. 

The  lines  of  the  new  tramway  for  Madras  have  arrived  from 
Englami,  and  the  work  of  laying  tliem  will  probably  commence 
in  March  next.  It  is  stated  that  steam  is  the  motive  power  that 
will  be  employed. 

The  diversion  across  the  Palir,  on  the  Northern  Extension  of 
the  South  Indian  Railway,  has  just  been  inspt-cied  and  passed  for 
traffic  by  Major  Sidney  Smith,  r.e.,  the  Junior  Deputy  Consult- 
ing Engineer  for  Railways,  Madras. 

'I"he  pipes  are  laid  which  are  to  give  Amraoti  its  water-supply. 
The  project  involves  filtration  through  two  large  filter  beds.  The 
purer  water-supply,  it  is  to  be  hoped,  will  tend  to  check  the  spread 
of  epidemics  and  thus  reduce  the  abnormal  death-rate  in  the 
Berars. 

It  is  announced  that  it  has  been  proposed  to  construct  a  large 
new  station  building  at  Hughli  at  the  junction  of  the  line  near  the 
Jubilee  Bridge.  The  new  house  has  been  designed,  and  is  await- 
ing the  sanctioTi  of  the  Railway  authorities.  The  estimated  cost 
for  this  new  station  is  said  to  amount  to  about  a  lakh-and-a-half. 

The  new  Goa  Railway  will  work  in  concert  with  the  Southern 
Mahratta  Company  ou  the  land  side,  and  with  the  old  and  wealthy 
British  India  Company  as  their  agents  for  the  sea.  Tlie  rates  have 
been  arranged  so  as  to  compete  with  the  G.  I.  P.  Railway  with 
Bombay  as  its  outlet,  and  with  the  Madras  Railway  running 
southwards. 

The  Punjab  section  of  the  Dehra  Gliazi  Khan  and  Pishin  Road, 
which,  as  we  noticed  the  other  day,  has  just  been  inspected  by 
General  Perkins  and  Mr.  E.  Oliver,  seems  to  be  making  rapid  pro- 
gress towards  completion,  and  a  few  months  more  will  probably 
see  the  opening  of  another  of  our  most  important  lines  of  frontier 
communication. 

We  are  glad  to  hear  that,  in  deference  to  the  expressed  wishes 
of  the  Board  of  Directors,  the  Agent  and  Manager  of  the  Madras 
Railway  has  supplemented  the  aratuity  of  £iO0  already  made  to 
the  widow  of  the  late  Assistant  Engineer,  F.  C  Bullmore,  by  the 
Home  authorities,  with  a  further  sum  of  Rs.  1,318  from  the  sick 
and  allowance  fund  of  the  Company. 

The  Simla  Town  Hall  is  at  present  in  a  most  deplorable  state. 
The  ill-laid  and  badly  constructed  tiles  have  admitted  such  a  large 
amount  of  drift  snow — which  melts  whenever  the  sun  shews  itself — 
as  to  threaten  not  only  the  destruction  of  the  ball  room  floor,  the 
corridors,  and  the  rooms  occupied  by  the  United  Service  Institu- 
tion, but  also  the  theatre  with  its  costly  furniture,  and  the  secur- 
ity of  the  entire  walls  beneath. 

The  frontier  lines  have  both  been  blocked.  Recently  owing  to 
breaks  on  the  Bolan  line,  the  mails  were  delayed,  and  had 
finally  to  be  sent  vid  Hurnai,  but  the  traflic  on  the  Hurnai  Hoe 
was  also  stopped  owing  to  an  accident.  It  seems  that  one  of  the 
wagons  of  a  goods  train  was  derailed  at  a  sharp  curve,  and  ran 
thus  600  yards,  when  it  reached  a  bridge  and  toppled  over  into  the 
river.  Three  other  wagons  were  derailed  also.  The  damage  to 
the  line  and  bridge  has  temporarily  stopped  traffic. 

Two  new  floating  wharves  will  shortly  be  constructed,  and  floated 
at  Sparks  and  Lewis  Street,  Rangoon,  and  will  be  of  similar  design. 
The    entire  length  of    each  wharf  will  be   250ft.     The    average 


February  18,  '88.] 


INDIAN  ENGINEERING. 


129 


freeboard  will  be  3ft.  6in.,  and  shore  mooriHgs  will  be  provided 
for  vessels  coming  alono;side.  At  dead  low-water  there  will  always 
be  23ft.  of  water,  enabUng  deep-laden  vessels  to  avail  themselves 
of  the  increased  accoiHraodation,  while  sampans  and  smaller  craft 
will  always  be  able  to  find  landing  facilities.  The  cost  will  repre- 
sent about  two  lakhs  of  rupees. 

We  understand  Mr.  Dawson's  own  short  line  between  Thatone 
and  Dooyeuzeik  is  doing  fairly  well,  but  we  have  been  told  if  it 
could  be  extended  some  five  miles  further  the  receipts  would  be 
doubled  for  it  would  then  reach  rich  paddy  fields,  from  which 
grain  now  has  to  be  carted  for  many  months  of  the  year.  Mr. 
Dawson  has  the  rails  on  the  spot  for  this  abort  extension,  and  we 
hope  the  Government  will  grant  hira  the  required  authorization 
for  these  five  miles.  The  working  of  the  9  miles  already  laid  is 
giving  every  satisfaction  to  the  public,  and  the  extension  of  such 
a  useful  line  of  private  railway  is  much  desired  by  the  people  of 
those  parts. 

As  the  construction  of  the  masonry  bridge  across  the  Ponniar 
Kiver  to  the  north  of  Cuddalore  on  the  road  to  Pondicherry,  and 
of  the  girder  bridge  across  the  Gadilam,  the  collective  estimates 
for  which  amount  to  K^.  3,32,000,  are  works  of  some  magnitude, 
the  Dictrict  Board  consider  that  the  supervision  of  them,  in  addi- 
tion to  his  ordinary  duties,  would  be  more  than  the  Local  Fund 
Engineer  could  conveniently  cope  with,  and  they  consequently 
requested  that  arrangements  might  be  made  to  put  both  works  in 
hand  at  the  same  time,  and  that  a  special  officer  of  some  standing 
and  attainments  might  be  deputed  to  supervise  their  construction. 
Government  have  coincided  with  the  views  of  the  Board. 

The  prospects  of  a  water-supply  for  the  town  of  Bangalore 
seem  to  be  as  far  off  as  ever.  For  nearly  40  years  the  subject 
has  been  before  the  public  without  being  practically  solved.  A 
scheme  of  General  Sankey,  which  was  sanctioned  in  1870,  cost 
nearly  five-and-a-half  lakhs  to  the  State,  but  proved  an  utter 
failure.  Since  1860  the  Madras  Government  have  spent  upwards 
of  three  lakhs  on  the  Ulsoor  Tank  water-works  to  supply  the 
European  barracks,  and  its  maintenance  costs  annually' Rs.  27,000. 
General  MuUin's  scheme  proposed  to  supply  Bangalore  for  about 
Es.  19  per  thousand  gallons.  As  the  same  quantity  of  water 
costs  in  Calcutta  less  than  four  annas  and  in  Lahore  six  annas, 
the  Municipal  Board  have  refused  to  sanction  any  proposal 
which  will  not  give  them  pure  wholesome  water  at  the  Calcutta 
or  Lahore   rate. 

Thb  Western  Jumna  Canal  was  re-opened  on  the  7th  current 
after  a  30  days'  closure.  The  closure  was  necessitated  by  the 
damage  whicli  had  occurred  to  the  Dadapur  regulator  during  the 
heavy  floods  of  February  last.  On  that  occasion  the  Sub- 
Himalayan  torrents,  which  cross  this  canal  above  Dadapur,  came 
down  in  unprecedented  volume.  The  works  have  had  to  be 
strengthened  and  raised  to  obviate  similar  accidents  in  the  future. 
The  Canal  Department  has  recently  constructed  a  private 
telegraph  line  from  the  head-works  of  the  Western  Jumna  Canal 
to  the  Munak  regulator,  whence  the  Hansi  and  Delhi  Branches 
bifurcate.  There  are  to  be  six  signal  stations,  two  of  which  are 
connected  with  public  lines.  It  is  proposed  to  reduce  the 
establishment  on  this  canal,  and  after  the  current  financial  year 
the  Karnal  and  Delhi  divisions  will  be  incorporated  in  one 
charge. 


American  railways  have  now  reached  the  length  of  150,710 
miles,  of  which  12,724  miles  were  laid  during  1887.  The  new 
mileage  coat  $325,000,000. 

M.  TiRAUD  has  refused  to  grant  permission  to  hold  a  lot- 
tery in  connection  with  the  Panama  Canal  Loan.  Count  de 
Lesseps  is  urging  the  shareholders  to  petition  the  Chamber  of 
Deputies  against  this  refusal  on  the  part  of  the  Minister  of 
Finance. 

In  consequence  of  the  post  of  Commanding  Royal  Eii<,nn('fr  at 
Chatham  being  abolished,  the  duties  will,  in  future,  be  performed 
by  the  Comrjandant  of  the  School  of  Military  Engineering,  and  a 
new  Chatham  sub-district  will  be  formed  to  include  the  former 
Gravesend  sub-district. 

Revised  regulations  for  the  government  of  the  Royal  Military 
Academy  at  Woolwich  have  been  issued  with  effect  from  the  1st 
of  November.  Intending  candidates  may  present  themselves  at 
any  of  the  forthcoming  examinations  by  the  Civil  Service  Commis- 
sioners with  a  view  to  their  passing   the  preliminary  examination. 

In  a  paper  read  by  Mr.  B.  Haughton  before  the  Society  of  Civil 
and  Mechanical  Engineers,  thefollowing  instances  of  the  power 
of  waves  were  cited  :  At  Wick  a  mass  containing  1,500  yards  of 
cement  rubble  weighing  2,600  tons  was  carried  away.  On  another 
occasion  the  piece  which  fell  under  the  blows  weighed  1,350  tons, 
and  waves  have  been  known  to  rise  to  the  height  of  150ft.  at 
Wick.  At  Dunbar  dynamometer  tests  of  wave  pressure  shewed 
3J  tons  per  square  foot,  and  the  average  winter  pre.s8ure  wos  0-23 
tons.  At  Zetland  blocks  of  stone  weighing  9^  tons  have  been 
quarried  out  of  their  beds  by  wave  action,  although  80ft.  above 
high  water. 


Jettei'B  t0  thz  OLittor. 


The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspojidents.} 


BHAGULPUR  WATER  WORKS. 

Sir, — My  attention  has  been  called  to  a  letter  in  your  issue 
of  the  2l8t  ultimo,  signed  "Observer,"  in  which  it  is  stated  that 
"  there  are  two  water-works  at  Bhagulpur,  one  for  the  Central 
Jail  having  its  pipes,  engine  and  tanks  separate  from  the 
Municipal  Water-works." 

This  statement  is  inaccurate.  Formerly  there  were  separate 
water- works  for  the  Jail,  with  a  separate  pumping  station  ;  but 
the  latter  does  not  exist  now.  Since  the  15th  August  last  the 
water-supply  of  the  Jail  has  been  taken  from  the  Municipal 
Water-works,  a  measured  quantity  being  delivered  daily  into  the 
Jail  tanks.  For  this  Government  makes  a  monthly  payment 
to  the  Municipality. 

W.  Lbonard, 
Superintendent,  Bhagulpur  Central  Jail. 

Bhaqdlpur  ;  February  7,  1888. 


MARRYATT'S  SPECIFICATIONS. 

Sir, — I  have  read  your  review  of  the  last  edition  of  the  above 
compilation  edited  by  Lieutenant-Colonel  A.  R.  Seton,  r.b,,  with 
attention  and  interest. 

With  your  permission  I  touch  upon  the  subject  of  "  Iron  Roofs" 
given  in  the  book. 

The  diagrams  of  roof  framing  and  their  dimensions,  I  believe, 
are  simply  copied  by  the  compiler  from  the  "  Examples  of  Iron 
Roofs''  by  Thomas Timmins. 

These  roof  trusses  are  calculated  to  bear  a  slate  covering 
with  wind  pressure  of  401bs.  per  square  foot  on  covered  area. 
The  tension  members,  which  are  shewn  to  be  of  welded  iron, 
are  calculated,  with  others,  to  bear  a  stress  of  6  tons  per 
square  inch. 

The  method  used  by  Mr.  Timmins  for  finding  stresses  in  the 
trusses  is  the  old  and  inaccurate  one.  Not  only  this,  but  some  of 
the  details  given  are  very  defective  and  objectionable,  as  some  of 
the  lines  of  actions  do  not  meet  at  a  point  as  they  ought. 

In  short,  the  compiler  selected  some  old  form  of  trusses  and 
most  defective  details  for  the  use  and  guidance  of  the  Public 
Works  Department. 

Dorabji  B.  Rabadina. 

Bombay  ;  Febnuiry  6,  1888. 


KEEPING  UP  A  ROAD. 


Sir, — May  I  trouble  you  for  your  advice  on  the  following,  which 
is  of  great  importance  to  me,  and  probably  may  be  so  to  others  in 
the  profession.  I  refer  to  the  Maintenance  system  of  Roads. 
To  keep  the  roads  in  repair,  gangs  of  coolies  are  employed  and 
paid  monthly.  The  only  result  I  found  of  this  system  is  that, 
I  never  could  get  a  fair  amount  of  work  from  the  men,  in  return 
for  the  money  paid  them  as  wages.  It  is  true  they  work  most 
assiduously  when  I  am  anywhere  near  them,  but  this  is  not 
always  possible,  for  other  works  require  as  well  my  attention 
and  presence  ;  and  the  moment  therefore  the  men  are  left  to 
themselves,  they  play  high  jinks.  Doubtless  you  would  suggest 
that  this  "  scamping  "  work  could  be  prevented  by  tasking  the 
men,  Isut,  I  think,  you  will  admit  that,  it  is  not  always  possible 
to  do  this.  The  repairs  necessary  to  a  road  are  so  various  in  nature 
that,  to  portion  out,  say  a  fortnight's  work  in  advance,  is 
scarcely  practicable.  However,  I  did  try  this  system,  but  the  only 
result  on  the  whole  was  a  deplorable  failure  and  consequent  loss 
of  temper.  I  then  tried  putting  a  Sub-overseer  over  the  gangs, 
but  as  I  never  could  keep  the  Sub-overseer  solely  employed  on 
looking  after  them,  this  execuse  was  invariably  offered  me 
when  I  demanded  an  explanation  for  short  work.  I  am  now 
inclined  to  work  on  the  contract  system  of  repairing  roads,  i.e., 
netting  the  work  done  by  contract,  but  many  who  have  already 
tried  this,  advise  me  not  to  do  so,  for  say  they,  "  It  is  a  greater 
evil,  and  you  had  better  stick  to  the  less."  Between  these 
two  evils  I  am  at  present,  and  I  therefore  appeal  to  you,  or 
any  of  your  readers,  for  advice  as  to  the  best  method  of  main- 
taining roads,  or  of  getting  a  fair  return  from  coolies  paid  monthly, 
Trusting   I   have  not  trespassed  on  your  space. 

Revenge. 

P.S. — I  may  add  that  the  gangs  I  refer  to  are  not  per- 
manent ones,  but  are  taken  on  and  dismissed  as  they  are  required 
or  not.  

METAL  VERSUS  WOODEN  SLEEPERS. 
Sir, — In  continuation  of  my  former  letter  on  the  subject  of 
Rai  Kunhaya  Lai's  remarkable  paper  on  "  Deodar  versus  Steel 
Sleepers "  a  statement  of  the  actual  cost  of  the  steel  and  iron 
sleepers  used  on  two  great  Indian  Railw,ays,  viz.,  the  East  Indian 
and  the  Oudh  and  Rohilkund,  may  be  found  of  interest. 
The    cost    of  wooden  sleepers   on  the  E.  I.  R.  is   at  present— 

Rs.  As. 
Sal  ...     5    0    each. 

Deodar  ...    3    8        „ 
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To  this  must  be  added  the  value  of  the  chairs  and  fastenings 
which  comes  to  lU  1-13-9  eaeh. 

Thus  we  h»ve —  Rs.  As,  P. 

Sal  ...     6  13    9  each. 

Deodar  ...     5     5     9      „ 

The  D.-O.,  or  Denham  and  Olphert's  cast-iron  sleepers, 
aa«d  on  the  B.  I.  Railway  cost  complete  Rs.  5-14.  Now 
M  reg.irds  dnribility,  the  averasfe  life  of  a  wooden  sleeper  in 
this  country  is  10  years.  Sal  sleepers  are  far  more  durable 
th*n  deoilar.  The  renewals  of  D.-O.  sleepers  do  not  e.xceed 
one  per  cent,  per  annnm,  while  the  renewals  of  timber  sleepers 
U  not  under  ten  per  cent.  So  that  there  must  be  an  enormous 
uving  in  time  by  using  the  metal  sleepers,  especially  as  every 
part  is  now  m.ade  in  the  Jamalpur  Workshops,  the  scrap  iron  from 
broken  sleepers  being  worked  up  anew. 

With  regard  to  the  steel  sleepers,  the  coat  of  these  is  Rs.  9-4 
each,  but  almost  any  kind  of  ballast  can  be  used.  With  reference 
to  durability,  Mr.  Walton,  of  the  Benares  Bridge,  writes  :  "No 
lleepers  have,  as  far  as  I  am  aware,  ever  failed  in  the  open  line, 
bat  on  the  works  we  had  some  rather  crushed  in  on  the  upper 
■urfuce  by  the  heavy  10-ton  cranes  working  over  them  on  curves." 
Bailvay  Companies  probably  know  their  own  business,  and  if 
they  prefer  to  import  steel  sleepers  at  Rs.  9-4  each  instead  of  buy- 
ing"deo<lar  at  Rs.  5-6,  they  have  no  doubt  very  weighty  reasons  for 
preferring  the  metal  sleeper. 

I  ara  not  a  railway  man  myself  and  owe  ray  acknowledgments 
to  Mr.  niijhet.  Resident  Engineer  at  Mogal  Serai,  for  the  infor- 
mation which  is  here  given. 

W.  G.  Blioh, 
Executive  Engineer. 


SEEBPORE  COLLEGE. 

Sib, — Your  readers  are  probably  aware  that  the  Government  of 
India  having  pursued  a  policy  of  absolute  e.Tclusion  of  the  passed 
students  of  the  above  College  for  a  period  of  ten  years,  was  natural- 
ly stung  with  a  little  remorse  for  the  poor  men  whom  its  own  pro- 
fessions and  former  practice  have  led  to  a  bitter  disappointment  in 
their  hopes  of  entering  the  Engineer  grades  of  the  P.  W.  Depart- 
ment. Accordingly  in  1884,  a  resolution  known  as  the  Roorkee  Reso- 
lution was  passed  wherein  o»  a  re-distnbution  of  the  guaranteed 
appointments  throughout  India  an  annual  guai-antee  of  one  and  two 
appoiiitiueiits  alternately  was  vouchsafed  to  the  Seebpore  College. 
Now  the  Public  Works  and  College  authorities  who  have  the  gift 
of  the.ie  guaranteed  appointments  in  their  hands,  are  doing  a  most 
cruel  injustice  by  conferring  them  upon  men  passing  out  of  the 
College  in  preference  to  those  who  had  passed  out  many  years 
before  and  had  many  years'  professional  experience  in  the  P.  W. 
Department  wherein  they  were,  and  some  of  them  still  are,  tem- 
porarily employed.  It  would  have  required  little  coniraonsense 
to  have  seen  that  these  latter  men,  at  any  rate  those  of  them  who 
had  worked  satisfactorily  in  temporary  capacities,  would  have  been 
far  Ijetter  bargains  to  the  P.  W.  Department,  and  would  have  been 
better  able  to  uphald  the  prestige  of  the  Seebpore  College  among 
Engineers  from  multifarious  schools,  than  raw  passed  stu- 
dents, who  in  their  turn,  after  a  term  of  temporary  service, 
would  have  had  the  same  chance  of  entering  the  Engineer   grades. 

A  case  in  point  has  just  occurred  on  the  E.  B.  S.  Railway,  where 
a  junior  student  who  is  fortunate  enough  to  hold  a  guaranteed 
appointment  as  Assistant  Engineer,  is,  for  want  of  Railway  ex- 
perience, posted  to  Survey  duty,  while  two  other  students  by  sever- 
al years  his  seniors  in  College,  who  are  among  the  unfortunate  lot 
of  the  pre-guarantee  times,  are  holding  charge  of  important  works 
in  temporary  subordinate  capacities.  Such  being  the  case,  I 
would  earnestly  request  Mr.  Downing,  the  Principal  of  the  Seeb- 
pore College,  in  all  fairr)e88  and  justice  to  his  oMer  students,  to 
put  himself  in  communi.  ation  with  the  Bengal  Government  in 
the  P.  W.  Department  with  a  view  to  giving  retrospective  effect 
to  the  "  Roorkee  Resolution  "  so  far  as  his  College  is  concerned, 
and  thus  save  these  from  the  ignominy  and  disgrace  of  entering 
the  P.  W.  D.  as  permanent  Upper  Subordinates,  who  have 
determined  never  to  do  80   unless  compelled  by   actual   starvation. 

Determination. 

Fehniary  8,  1888. 

[The  principle  enunciated  by  our  correspondent  is  correct  in  the 
main,  but  with  the  openings  in  Local  Boards  all  over  Bengal,  for  L.  C.  E. 
•r_B.  C.  E.  members  of  the  Upper  Sulwrdinate  service,  V.  W.  D.,  we 
think  they  now  liavc  leas  cause  to  complain  By  appropriating  to 
themselvea  the  appuintinents  created  by  the  Roorkee  Resolution,  the 
only  in^ntive  to  a  successful  College  career  would  be  removed  from  the 
way  of  the  present  students. — Ed,  /.  E,] 


"AN  ENGINEERS'  LIBRARY." 
Sir, —  I  noticed  with  satisfaction  some  remarks  which  appeared 
in  your  issue  of  the  28tli  January  regarding  the  formation  of  a 
professional  library  in  Calcutta,  and  the  suggestion  is,  I  see,  sup- 
ported b^  one  of  your  correspondents,  Mr.  Bligh,  who  writes 
encouragingly  from  beyond  our  provincial  borders. 

For  some   time    past    I  have    been    endeavouring  to  shafie  out 

a   library   scheme    which  would  be  both    useful  and    practicable 

and  I  took  the  following  to  be  the  objects  to  be  kept  in  view  :—   ' 

(I.)    The  establishment  of  a  good  reference  library. 

(2.)    The   formation   of  a  circulating  library  to  be   available 

to  (ubscriberf. 


(3.)  The  maintenance  of  a  club  for  professional  magazines  and 
papers. 
Of  these  the  '  professional  papers  club,' being  dependent  upon  the 
number  of  subscribers,  ami  the  amount  of  subscription,  is  a 
comparatively  simple  part  of  the  .scheme  ;  but  there  are  difficulties 
to  contend  against  in  the  other  two  cases. 

I  believe,  however,  there  already  exists  in  the  Bengal  Public 
Works  Secretariat  a  collection  of  books  and  report.s,  which  would 
form  a  substantial  basis  for  both  a  reference  and  circulating 
library,  and  the  Bengal  Government  would  no  doubt  encourage 
and  greatly  help  a  scheme  which  would  be  of  most  unquestion- 
able benefit  to  the  profession  in  India,  and  directly  influence  the 
manner  in  which  designs  are  prepared  and  works  executed.  I 
suppose  no  one,  from  the  ablest  down  to  the  dullest  member  of 
our  profession,  would  for  a  moment  question  the  immense  ad- 
vantage of  being  able  to  consult  recognized  authorities,  and  learn 
how  and  why  others  have  conquered,  or  failed,  in  dealing  with 
Engineering  works  ;  then,  if  a  library  scheme  is  to  be  really  suc- 
cessful something  more  than  a  passive  interest  in  the  movement 
must  be  shewn  by  the  majority. 

To  set  the  matter  agoing  I  now  put  forward  a  suggestion  and 
would  like  to  hear  opinions  on  it  :  it  is  that  an  appeal  should  be 
made  to  members  of  the  profession,  asking  them  to  lay  the 
foundation  for  such  a  scheme — 

(1.)     By     presenting     useful  books  for  the  Reference  library, 

all     duplicates    going   to    the   Circulating  library. 

(2.)     By   lending  valuable  works  to  be  suitably  deposited  and 

looked    after   in    the   Reference   library,   and  caller]! 

Mr.     so-and-so's   loan    collection  ;    sucli   loan    being 

of    course  always  at  the  disposal  of  the  real  owner. 

(3.)     By  forming  a    fund    from    donations   and   subscriptions 

for  gradually. extending  and  improving  the  librery. 

Were    the  support   of  the  profession  assured,  and  the    response 

to  the   appeal    sufficiently  liberal,  strong  grounds  would  exist   for 

asking  help  and  encouragement  from   Government,  and   an    early 

opportunity    would     be     taken    to     appoint  a  representative   and 

energetic  local    committee  with   perhaps   corresponding  members. 

It  would   be    their   duty  to  work   out  the  details  for  starting  and 

worlfing  thescheme,  and  making  it  as  useful  as    possible,  both  to 

those  who  have  the    advantage    of    being    within  reach  of  it  and 

others  who  can  never  get  anywhere   near. 

W.  Banks  Gwytheb. 
[In  commending  this  scheme  to  the  favorable  consideration  of  the 
profession,  we  shall  on  our  part  be  glad  to  further  it  as  far  as  within 
us  lies  ;  and  we  have  every  reason  to  believe  that  the  large  Engineer- 
ing firms  in,  round,  and  about  Calcutta  would  also  accord  it  their 
support.  — Ed.,  I.  E.}  


ptemrn  j^otices. 


A  Mancal  of  Civil  Enoikeerino.  Bv  John  Macquorn  Rankine. 
Sixteenth  Edition.  Thoroughly  rerised  by  W.  J.  Millar,  C.E. 
1887. 

Six  and  twenty  years  h  ave  now  elapsed,  since  the  publication 
of  tiie  first  edition  of  this  celebrated  text  book  ;  and,  with  the  ex- 
ception of  some  brief  notes  added  to  the  Appendix,  the  present 
sixteenth  edition  is  almost  identically  the  same.  Most  books  of 
this  class  get  completely  out  of  date  in  so  long  an  interval,  and 
their  musty  tomes  are  relegated  to  the  shelves  of  second-hand 
book-sellers'  shops  in  grimy  precincts,  but  Raukine,  [like  the 
babbling  brook,  still  "  goes  on  forever." 

In  1862,  the  date  of  the  issue  of  the  first  edition,  Engineering 
literature  was  represented  by  a  very  few  works,  most  of  which  are 
now  almost  quite  out  of  print.  We  had  Moseley,  Latham,  Mahan, 
and  that  was  about  the  sum  total  of  any  value  ;  besides  which,  at 
that  time,  no  respectable  comprehensive  treatise  on  Civil  Engineer, 
ing  was  in  existence  ;  hence  the  appearance  of  Professor  Rankine's 
great  work,  in  sequence  of  his  "Applied  Mechanics,"  published 
four  years  earlier,  was  hailed  with  enthusiasm  by  the  profession.  It 
certainly  was  a  wonderful  creation  of  the  human  brain,  and  con- 
tained so  many  original  and  abstruse  investigations  into  obscure 
problems,  which  had  been  only  superficially  handled  before, 
that  it  soon  obtained  a  world-wide  reputation  among  scientific 
Engineers,  and  still  holds  its  ground  as  a  text  book. 

Rankine,  like  a  professional  beauty,  has  many  admirers,  but, 
with  the  vast  majority  of  readers,  this  admiration  is  from  a 
distance,  really  intimate  acquaintance  with  the  book  being 
more  the  exception  than  the  rule.  Every  Engineer  has  a  copy 
of  Rankine  in  his  bookshelf  ;  that  is  '  considered  quite  de  rigueur'  ; 
but  he  is  not  studied  much,  for  the  good  reason,  that  to  read 
Rankine  is  one  thing,  but  to  understand  him,  quite  another.  Most 
of  us  are  in  the  predicament  of  wanting  some  explanatory  text  to 
open  out  the  hidden  mysteries  of  the  fat  podgy  book  with  its  giar- 
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ing  red  cover.  If  we  don't  peruse  the  pages  of  Eankiiie  very 
much,  we  nevertheless  entertain  a  profound  respect  for 
them,  and  when  we  open  at  one,  covered  with  long  f&  and  dx'a 
and  dy'a  on  the  "  Transformed  Catenary  "  or  the  "  Parabolic 
Rib  loose  at  ends,"  this  sentiment  is  deepened  into  positive  awe. 
One  is  so  accustomed  to  hear  Eankine  quoted,  as  if  it  were  Holy 
Writ,  that,  to  express  any  scepticism  as  to  the  immaculate  nature 
of  this  work,  appears  to  savour  strongly  of  sacrilege,  heresy,  or 
gome  other  damnable  sin.  However,  Rankine  has  been  set  up  as 
a  Fetish  to  be  worshipped  from  afar  for  so  long  that  we  are 
strongly  of  opinion,  that  the  time  has  really  come  for  some  bold 
iconoclast  to  topple  the  idol  down. 

The  Manual,  in  spite  of  some  grave  faults,  which  we  will 
notice  further  on,  was  a  great  work  in  its  day,  but  since  that  day 
gome  30  years  have  past  and  gone,  and  30  years  mean  a  great 
deal  of  progress  in  Engineering  Science.  Notwithstanding  the 
specious  announcement  on  the  fly-leaf,  that  the  subject 
matter  has  been  thoroughly  revised,  the  book,  as  we  have 
already  remarked,  is  practically  the  same  identical  volume  we 
knew  in  the  days  of  our  youth.  The  fact  of  a  professional  work 
iurviving  so  long  on  its  old  reputation,  alone  forms  a  high  tribute 
to  its  original  worth.  But  we  think  our  readers  will  agree  with 
n»,  that  Rankine  must  now  be  considered  as  pretty  well  played  out, 
and  should  be  elbowed  on  one  side  to  give  place  to  some  other 
manual,  run  on  more  modern  lines,  and  embracing  the  latest  de- 
velopments of  Engineering  and  Mathematical  Science.  The  original 
principles  of  Engineering  Science  of  course  remain  the  same,  but 
the  methods  employed  in  the  solution  of  statical  problems  have 
now  entirely  changed  ;  the  analytical  system  is  everywhere  being 
superseded  by  the  Geometrical  or  Graphical  ;  and  the  use  of  the 
complicated  formulse  with  which  Eankine  absolutely  bristles  is  now 
a  thing  of  the  past.  To  our  autlior  belongs  the  immense  credit  of 
having  first  inaugurated  the  great  change  that  has  since  gradu:illy 
taken  place.  His  chapter  on  "  The  equilibrium  of  impressed  forces 
in  a  polygonal  frame  "  preceded,  by  some  years.  Clerk  Maxwell's 
generalization  of  Taylor's  discovery  of  reciprocal  frame  and  force 
diagrams,  which  in  fact  formed  the  introduction  to  Graphic 
Statics,  a  science  whicli  has  now  been  developed  to  perfection 
by  Culmann,  Cremona  and  other  Continental  writers. 

There  are  at  present  so  many  valuable  modern  works  treating  on 

various  Engineering  subjects,  that   comparatively   little  difficulty 

would    be   found   in   compiling   a   substitute   for   the  "  Manual," 

and  a  good  portion  of  the  book  itself  might  be  embodied.  It  would 

have  to  be  a  very  much  larger  work,  with  the  objectionable  points  in 

our  '  only  '  Manual,  of  which  there  are  not  a  few,  carefully  avoided. 

While  fully  admitting  that  there  is  a  great  deal  that  is    admirable 

in  Rankine,  we  shall  now  endeavour  to   show   the  weak   points  on 

his  armour. 

B  First  and  foremost,  it  is  an  undoubted    fact  that  Eankine  is  most 

V     difficult  to  follow.     To  obtain  any  particular   information,    one    is 

B      generally  compelled   to  take  sever.il  excursions  into  different  parts 

B      of  the  volume.     You  find  something  about   it   in   one    place,    but 

^^  that  aijain  refers  you  to  paragraphs  in  some  other  part  of  the  book, 

^^k  which,  as    likely  as  not,  again  starts  the  bewildered  enquirer  on  a 

^V  third  voyage  of  discovery,  and  so,  battered  about   from    pillar    to 

^B   post,  he  al  hist  gives  it  up  in  despair. 

^^m  Eankine  generalizes  too  much.  He  forgets  that  we  are  not  all 
^^"  Prof esaora  of  Civil  Engineering  Colleges,  but  simply  working 
members  of  the  profession,  and  we  have  not  his  "Applied  Mecha- 
nics" (with  which  we  are  so  heavily  dosed)  at  our  fingers'  ends. 
I  He  will  not  stoop  to  get  off  his  high  horse  to  give  practical 
examples  worked  out  so  as  to  explain  the  text  which  is  sometimes 
very  obscure.  We  will  give  an  example  of  this.  In  page  416  a 
theorem  is  propounded  on  the  stability  of  an  arch,  and  then  the 
author  goes  on  to  say  :  "  It  is  through  this  theorem  that  the  prin- 
ciples of  the  stability  of  ideal  linear  arches  or  ribs,  already  ex- 
plained in  article  132  and  the  previous  articles  referred  to  in  that 
article,  and  also  in  articles  133  and  139  pages  203  to  218,  become 
applicable  to  real  arches  of  masonry  and  brickwork."     This  is  just 
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Eankine's  style;  he  won't  take  the  trouble  to  give  an  illustration  of 
this  application  in  a  practical  form,  and  we  are  left  to  do  it  our- 
selves, at  which  we  sliouhl  probably  fail,  as  it  is  by  no  means  so 
easy.  This  is  a  serious  fault,  of  which  we  have  given  this  one  in- 
stance, but  it  occurs  right  through.  Without  proper  drawings  and 
diagrams  and  actual  examples  worked  out,  the  applications  of 
his  bald  theorems  and  formulae  cannot  be  properly  explained. 
Now  Eankine's  Manual  is  totally  devoid  of  all  drawings,  and  the 
few  diagrams  it  displays  are  meagre  in  the  exti-eme  ;  this  is  a 
fatal  blot  on  the  work.  As  wo  have  already  remarked,  most  of 
his  complicated  formute  are  of  no  use  now,  as  the  graphical 
method  has  supei'seded  the  old  analytical  process.  In  very 
many  oases  the  bare  formulae  is  given  without  anything  to  shew 
how  it  is  arrived  at,  and  we  have  to  take  it  on  faith  ;  while  some 
are  quite  useless  and  merely  cumber  the  page  with  a  mass  of 
figures  frightful  to  look  at  ;  for  instance,  in  page  473,  to  find  the 
stress  on  the  strut  of  a  roof  frame,  we  have 

sf{^'-^+  iS  («— y } 

No  human  being  in  his  senses  would  ever  use  so  complicated  » 
formula,  when  a  few  figures  put  together  the  right  way  would  give 
the  stress  without  any  difficulty — not  to  speak  of  the  simple 
graphical  system.  In  some  things  (we  say  it  with  bated  breath) 
Rankine  is  actually  wrong.  In  his  theory  of  earth  pressure  he 
carefully  proves  that  the  direction  of  E,  the  resultant  thrust  on  the 
retaining  wall,  is  always  parrdlel  to  the  slope  of  the  surface,  and 
thus  with  a  horizontal  terrain  E  is  likewise  horizontal  in  direction. 

According  to  our  modern  lights,  this  is  quite  incorrect.  The  di- 
rection of  the  thrust  is  not  affected  by  the  slope  of  the  terrain,  but 
is  dependent  on  the  angle  of  repose  and  on  the  angle  of  inclination 
of  the  back  of  the  retaining  wall,  which  latter  influence  is  ignored 
by  Rankine  altogether.  Our  authority  for  this  is  Culmann, 
the  Zurich  Professor,  whose  book  "  Die  Graphisohe  Statik  "  has  a 
world-wide  renown.  There  are,  doubtless,  other  points  on  which 
the  great  Eankine  may  be  proved  to  be  in  error. 

Some  people  say  Eankine  is  too  highly  mathematical ;  this  is  true 
as  regards  his  methods,  but  we  do  not  object  to  his  mathematical 
investigations,  and  only  wish  they  were  given  in  more  detail  ;  in 
fact,  Statics  cannot  be  explained  properly  without  the  use  of  the 
Calculus.  We  don't  mind  his  functions  of  this  and  differentials  of 
that,  but  what  we  do  find  fault  with  is  the  absence  of  practical 
illustrations  understandable  to  ordinary  intellects  of  the  applica- 
tion of  his  mathematical  theories  to  practice.  Let  the  reader  com- 
pare Stoney's  theory  of  the  stresses  in  girders  and  similar  struc- 
tures with  Rankine  on  the  same  subject  and  he  will  see  how  very 
superior  the  later  treatment  of  the  matter  is.  Stoney  uses  the 
Calculus,  but  anybody  can  follow  him  ;  he  takes  up  one  subject  at 
a  time  and  finishes  it  off  ;  whereas  with  Rankine  the  reader  is 
knocked  about  like  a  shuttle-cock  all  over  the  thick,  unhandy 
volume  till  he  finally  chucks  it  away  in  disgust. 

Tables  for  Rolled  Iron  Beams.     By  Lala    Oanga    Ram,    C.E., 
Executive  Engineer,  P.     W.     D.,     Punjab.     Eeprinted     from 
"  Indian  Engineering." 
Thk  demand  for  these  Tables  has  been  such  as   to  induce    us   to 
reproduce   them    in   pamphlet   form   of  a   size   to  fit   into  Moles- 
worth's    Pocket  Book.     To    enable    our    readers    to    correct    the 
"Tables"    originally   given    in    Vol    III.,    of   this  Journal,   we 

subjoin   a   short  list  of — 
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IRRIGATION  IN  EGYPT. 
III.— (CondiuM). 

In  1883  the  company  had  not  yet  completed  the 
works,  by  reason  of  a  disaster  which  occurred  to  the 
machinery  at  Katatbeh.  The  ten  plate  iron  archimediau 
screws  of  4  metres  diameter  and  12  metres  in  length, 
which  were  placed  side  by  side  and  worked  by  a  hori- 
zontal shaft  50  metres  long,  broke  down  the  first  time 
the>-  were  set  to  work. 

The  Government  then  arranged  a  fresh  agreement  with 
the  company,  whereby  it  was  stipulated  that  each  pump- 
ing station  should  lift  2,500,000  cubic  metres  daily,  and 
the  firm  of  Farcot  of  Saint  Owen,  were  instructed  to  fur- 
nish new  machinery  for  the  purpose.it  being  prescribed  that 
the  existing  head-works  and  the  old  foundations  should  be 
utilized  as  much  as  possible.  At  the  present  time  the  pump- 
ing machinery  at  Katatbeh,  which  has  been  in  constant 
work  since  1886,  consists  of  five  horizontal  engines  shewn 
in  Jigs.  2  to  5,— vide  plate  in  last  issue, — which  drive 
directly  centrifugal  pumps  on  a  vertical  axis.  The  cylin- 
ders are  of  1  metre  diameter  and  1  '80  metres  stroke. 
The  vertical  shaft  carries  at  its  upper  end  a  horizontal 
crank  worked  by  the  connecting  rod  of  the  engine.  A 
fly-wheel  of  22  tons  weight  is  fixed  on  this  shaft,  which 
lower  down  is  attached  to  the  rotary  pump.  The  fan  is 
4  metres  in  diameter  and  2  in  width.  Before  starting 
the  machinery  the  friction  induced  in  the  pivot  of  the 
vertical  shaft,  loaded  with  a  weight  of  about  .50  tons,  had 
to  be  arranged  for.  In  order  to  remedy  this  difficulty 
M.  Vigreux,  Civil  Engineer,  Professor  at  the  Ecole  Centrale 
of  arts  and  manufactures,  invented  the  arrangement 
shewn  in  fi/j.  5.  A  continuous  current  of  oil  was  esta- 
blished round  the  pivot.  The  cold  oil  arriving  at  one  side, 
when  heated,  is  driven  into  a  tube  which  leads  down  to 
the  river,  then  it  is  cooled  in  a  worm  and  lifted  by  a 
pump  up  to  the  roof  of  the  shed,  whence  it  again 
descends  into   the  pivots  by  gravity. 

This  arrangement  is  employed  on  only  three  of  the 
machines.  On  the  two  others  M.  Farcot  has  adopted  a 
similar  arrangement  as  regards  the  circulation  of  the  oil, 
but  with  this  difference  that  the  motion  is  given  to  the 
oil  by  means  of  a  small  rotary  pump  fixed  at  the  pivot 
itself.  The  oil  is  cooled  in  a  refrigerator,  revolving  with 
the  pivot,  into  which  cold  water  is  injected  by  a  pump 
also  revolving  vnth  the  shaft.  This  system  appears  a 
little  complicated. 

The  pumps  make  35  revolutions  per  minute  and  dis- 
charge 7  cubic  metres  per  second. 

To  these  pumps  are  added,  as  a  reserve,  three  of  the 
large  archimedian  screws  formerly  essayed,  which  have 
been  carefully  strengthened.  Each  screw  is  capable  of 
discharging  2  cubic  metres  per  second.  The  engines  have 
an  effective  horse-power  of  3,500.  The  steam  is  sup- 
plied by  eleven  tubular  boilers,  of  which  three  of  190 
square  metres  of  heating  surface  were  furnished  by  the 
Creusot  Works,  and  the  other  eight  of  the  Farcot 
type  have  each  175  square  metres  of  heating  surface. 

At  Atgeh,  Jig.  1,  the  conditions  were  quite  different, 
the  lift  was  much  less,  and  besides  the  old  machinery  had 
to  be  utilized  as  much  as  possible. 

The  pumping  machinery,  which  has  been  at  work 
since  1885,  consists  of  8  Sagebien  water-wheels  of  3'60 
metres  width  and  10  metres  diameter,  raising  the  water 
to  an  average  maximum  heiglit  of  260  metres.  They  each 
can  discharge  a  volume  of  4  to  500,000  cubic  metres  in 
23  hours.  Four  of  these  wheels  placed  in  the  old  pump- 
house  are  driven  by  the  old  enjiines  which  formerly  work- 
ed centrifugal  pumps.  These,  which  are  beam  engines  with 
one  cylinder,  constructed  by  the  English  firm  of  Fores- 
ter, have  now  been  transformed  into  Woolf  engines. 

The  remaining  four  Sagebein  wheels  are  fixed  in  another 
building  and  are  driven  by  two  compound  engines  which 
formerly  worked  the  archimedian  screws  at  Katatbeh. 

The  steam  is  supplied  by  six  tubular  boilers  of  190 
square  metres  of  heating  surface  each. 


These  engines  are  of  1,250  horse-power  effective. 

Supposing  the  Rayah  de  Behera  was  absolutely  aban- 
doned and  that  the  province  was  entirely  supplied  by 
the  water-lifts  at  Atgeh  and  Katatbeh.  It  will  probably 
be  found  necessary  to  start  them  before  the  dates  fixed 
by  contract,  and  to  make  certain  of  over  two  hundred 
working  days  annually  at  Atgeh  and  one  hundred  and 
fifty  at  Katatbeh.  Under  these  conditions  the  irrigation 
of  the  province  will  cost  1,400,000  francs  or  about  710  fr. 
per  hectare,  exclusive  of  the  necessary  expenses  for  the 
maintenance  of  the  canals  and  embankments. 

Taking  these  into  account,  the  annual  expenditure  per 
hectare  will  come  to  11*80  fr..  But  up  to  the  present  time 
the  Rayah  has  still  contributed  to  the  irrigation  of  the 
province,  and  the  cost  of  irrigation  has  not  exceeded 
10"20  fr.  per  hectare. 

We  shall  do  well  to  pass  over  this  portion  of  M.  Bavois' 
work  to  the  conclusion,  where  a  resume  of  the  projects 
of  the  future  is  given. 

The  principal  objects  to  be  kept  in  view  are  the  follow- 

1st. — In  improvement  of  the  irrigable  lands  by  render- 
ing the  discharge  of  the  canals  during  low  water  as  in- 
dependent as  possible  of  the  actual  level  of  water  in  the 
river  ;  in  diminishing  the  cost  of  watering  operations  by 
raising  the  level  of  the  water  nearer  the  surface  of  the 
soil  ;  and  in  regulating  the  drainage  of  surplus  water. 

2ndly. — In  substituting  irrigation  for  the  system  of 
inundation  basins  in  parts  where  this  primitive  method 
still  survives.  * 

3rdly. — In  regulating  the  discharge  of  the  Nile  so  as  to 
reduce  the  very  high  flood  level  while  raising  that  at  low 
water. 

The  last  international  conventions,  which  were  the 
sequel  of  the  London  Conference  of  1884,  have  ac- 
corded powers  to  indebted  Egypt  to  commence  the 
realization  of  the  first  portion  of  this  programme. 
Out  of  the  loan  of  9  million  pounds  which  has  been 
sanctioned  by  the  powers  interested,  there  has  been  re- 
served one  million  sterling  for  improvements  of  the  sys- 
tem of  irrigation.  The  works  charged  to  this  loan  fund 
are  now  actually  in  process  of  construction  by  Colonel 
Scott  Moncrieff  assisted  by  English  Engineers  who  have 
acquired  in  India  practise  in  this  description  of  work. 

These  works  commenced  in  1886  are  not  yet  enough 
advanced  to  enable  us  to  appreciate  the  results,  but  the 
programme  is  sufficiently  settled  to  enable  us  to  indicate 
the  main  lines.  The  works  are  exclusively  distributed  in 
Lower  Egypt,  in  the  Fayoum,  and  in  that  part  of  Upper 
Egyi't  watered  by  the  Ibrahimioh  Canal. 

In  Lower  Egypt  the  projected  works  consist  mainly  in 
the  consolidation  of  the  grand  barrage  at  the  apex  of  the 
Delta,  and  the  distribution  of  water  between  the  two 
branches  of  the  Nile,  and  in  three  large  canals  which  take 
their  supply  from  the  water  upheld  by  the  barrage. 

In  the  Fayoum  the  works  consist  in  the  construction  of 
canal  heads,  capable  of  assuming  a  proper  distribution  of 
water  among  the  different  parts  of  the  province,  and  in 
the  substitution  at  some  points  of  irrigation  canals  for  the 
system  of  basins  which  still  prevail  there. 

In  Upper  Egypt  the  principal  works  are  destined  to 
supply  with  water  charged  with  silt  certain  areas  which  at 
present  only  receive  water  at  second  hand  from  other  basins 
at  a  higher  level,  and  which  are  separated  from  the  Nile 
by  the  strip  of  country  watered  by  the  Ibrahimieh  Canal. 

This  work  will  take  two  years  for  proper  completion. 

The  financial  resources  available  are  too  limited  to 
enable  the  second  part  of  the  programme  already  men- 
tioned to  be  carried  out. 

As  for  the  third,  its  realization  will  require,  according 
to  M.  J acquet,  Inspentetir  General  des  Fonts  et  ChcmvsseSs, 
an  outlay  of  100  millions  of  francs. 

When  will  Egypt  become  sufficiently  prosperous  to 
enable  her  to  realize  her  wishes  on  this  matter  ? 

This  is  the  question  raised,  but  not  solved,  by  M. 
Bavois  at  the  close  of  his  interesting  study  on  the  "  Irriga- 
tion of  Egypt." 
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MAIL  STEAMERS  AND  THEIR  SPEEDS. 

By  a.  Ewbank. 

yil. — (C<yticlvded.) 

If  a  steam  engine  is  built  on  a  continent  of  dry  land 
or  is  fixed  in  a  floating  island  called  a  ship,  it  may,  as 
already  stated,  be  advantageous  to  supply  it  with  a 
condenser.  We  might  imagine  an  engine  woi'ked  by  air 
instead  of  by  steam.  In  such  a  case  the  boiler,  or  sub- 
stitute for  a  boiler,  may  bo  imagined  to  heat  a  certain 
quantity  of  air  which  is  delivered  cold  into  the  boiler — 
substitute.  The  air  when  heated  passes  in  regular  in- 
stalments to  the  cylinder  where  it  acts  on  a  piston  and 
both  cools  and  expands  itself  in  the  process.  Suppose 
it  were  required  that  the  air  thus  somewhat  cooled  and 
expanded  should  remove  itself  from  the  cylinder  with 
sufficient  rapidity. 

Let  us  open  a  communication  between  the  cvlindcr  and 
a  closed  vessel.  If  in  this  closed  vessel  there  is  air  or 
any  other  gas  at  a  pressure  much  lower  than  that  of  the 
air  in  the  cylinder — when  this  air  has  done  its  driving 
work — then  the  cylinder  air  will  rush  into  that  closed 
vessel  until  the  pressures  in  the  two  vessels  are  equalized. 
But  the  additional  vessel  could  not  in  this  case  be  called 
a  condenser.  There  would,  in  fact,  be  no  condensation 
of  the  in-coming  air.  Condensation  means  reduction  to  a 
liquid.  The  closed  vessel  might  be  made  as  cold  through- 
out as  we  may  suppose  the  North  Pole  to  be  at  midnight 
and  in  the  month  of  December.  Still  the  air  would  re- 
main air — the  gaseous  mixture  which  we  call  air  would 
remain  a  gaseous  mixture. 

With  steam  it  is  widely  different.  Let  the  engine  be 
worked  with  steam  and  let  the  steam  be  supposed  to 
have  cooled  down  to  50°  C.  If  this  steam  eaters  a  closed 
vessel,  at  which  the  temperature  is  30"  C,  much  of  it  will 
be  changed  to  water  and  the  rest  will  have  its  pressure 
reduced  to  about  one-third  of  what  it  was  at  -50°  C. 
That  part  which  has  become  water  now  occupies  a 
volume  which  is  not  one  thousandth  part  of  the  volume 
once  occupied  by  the  steam. 

If  air  at  a  certain  temperature  and  pressure  rushes 
into  a  clo.sed  space  where  there  is  air  at  some  less  pressure, 
the  in-coming  air  steadily  raises  the  pressure  in  the 
closed  space,  because  none  of  this  air  is  condensed,  i.e., 
practically  annihilated  as  regards  its  volume.  But  when 
steam  enters  a  closed  space — which  is  much  colder  than 
the  place  which  it  left — this  steam,  as  it  enters,  vanishes, 
so  to  say.  In  its  place  appear  a  few  drops  of  water 
which  occupy  a  very  small  volume.  Steam  was  origi- 
nally produced  by  heating  liquid  water.  Cold  reproduces 
the  liquid. 

If  our  closed  vessel  is  so  arranged  as  to  preserve  a ; 
pressure  less  than  that  which  is  in  the  cylinder  at  the  end 
of  a  stroke— which  we  take  to  be  a  pressure  corresponding 
to  50°  C,  and  if  the  difference  of  pressure  is  so  marked  that 
the  steam  continually  rushes  into  the  condenser  in  as  little 
a  time  as  the  piston  takes  to  make  one  journey  to  or  fro, 
then  this  condenser  will  enable  u»  to  make  use  in  the 
cylinder  of  steam  cooled  down  to  50°  C.  If  the  cylinder 
steam  requires  a  longer  time  to  escape  into  the  condenser 
the  arrangement  would  be  fit  only  for  an  engine  working 
more  slowly.  If  the  cylinder  steam  escapes  in  much  less 
time  the  arrangement  would  also  answer  for  an  engine 
working  faster.  The  temperature  and  pressure  in  the 
condenser  must  thus  be  suited  to  the  required  velocity 
of  the  engine. 

We  have  now  to  consider  how  the  condenser  is  to  be 
kept  sufficiently  cold  to  perform  continually  a  rapid 
cooling  and  condensing  proce.ss  on  the  steam  that  enters 
it.  This  steam  bringing  continually  its  warm  mass  into 
the  condenser  would  in  time  both  heat  it  and  fill  it.  We, 
therefore,  have  a  pump  called  the  air  pump  which 
removes  from  the  condenser  whatever  finds  its  way  there. 
This  pump  thus  removes  water,  steam  and  a  certain 
quantity  of  air  whichincidentally  succeeds  in  entering. 
The  removal  of  this  mixed  mass  of  water,   steam  and  air 


would  not  of  itself  be  sufficient.  We  should  indeed  remove 
the  material  bodies,  but  we  should  not  thereby  remove  the 
accumulating  immaterial  heat.  The  sides  of  the  condenser 
and  the  space  within  would  gradually  approach  to  the 
temperature  of  50°  C.  Steam  of  50'  C  subsequently 
entering  a  space  of  this  temperature  would  none  of  it  be 
condensed. 

In  order  to  destroy  the  accumulated  heat  we  apply  to 
the  condenser  water  as  cold  as  we  can  get.  An  oceaa 
steamer  must  for  this  purpose  use  the  sea  water  in  which 
it  is  floating.  The  colder  this  sea  water  the  better  will  it 
answer  its  purpose.  This  water  more  or  less  cold  might 
be  made  to  play  round  the  condenser.  But  it  will  act 
more  rapidly — which  is  always  the  important  point — if 
some  of  the  water  is  injected  into  the  condenser  so  as  to 
make  a  fine  spray.  For  thus  it  intermingles  with  the 
entering  steam  and  the  cooling  and  condensing  process 
will  be  quickened. 

The  condensation  of  the  entering  steam  is  thus  seen  to 
depend  for  its  rapidity  on  the  coldness  of  the  water  inject- 
ed into  the  condenser.  If  the  injected  water  were  warmer 
an  increase  in  mass  of  this  water  would  not  be  a  perfect 
remedy.  If  the  water  equals  the  steam  in  temperature  no 
amount  of  water  will  effect  any  condensation  whatever. 
If  the  water  is  nearly  as  warm  as  the  steam,  not  only 
must  a  large  quantity  of  water  be  used,  but  the  amount 
condensed  will  even  then  be  small.  This  we  may  call 
an  evil.  But  the  time  to  effect  the  condensation  becomes 
considerable.     This  we  may  call  a  greater  evil. 

Unless  we  can  so  arrange  that  the  condenser  pressure 
and  temperature  are  kept  decidedly  under  the  pres.sure 
and  temperature  of  the  steam  as  it  leaves  the  cj'linder — 
unless  we  can  so  arrange  that  the  cylinder  steam  escapes 
and  is  practically  annihilated  with  great  rapidity — then 
our  condenser  fails  of  its  purpose,  and  we  must  for  rapid 
working  fall  back  on  our  railway  locomotive  plan  of  dis- 
missing from  the  cylinder  the  steam  while  yet  it  is  great 
in  pressure.  On  dry  land  we  can  for  a  stationary  engine 
sometimes  obtain  water  which  is  much  colder  than  the  air. 
But  in  mid  ocean  wherever  the  air  is  warm  the  sea  water 
will  not  be  much  colder.  Here  then  is  the  diflSculty  for 
which  we  have  been  looking  to  account  for  the  fact  that 
steamers  moving  across  the  North  Atlantic  find  it  much 
easier  rapidly  to  condense  their  steam  than  do  steamers 
in  the  Indian  Ocean. 

If  we  construct  an  engine  in  which  the  steam  to  be 
dismissed  has  still  a  high  temperature — which  means  a 
high  pressure — this  engine  will  work  well  in  all  latitudes, 
be  they  cold  or  be  they  warm.  •  If  we  so  construct  our 
engine  that  the  steam  is  to  be  reduced  in  the  cylinder 
to  a  temperature  little  above  that  of  the  North  Atlantic 
in  summer,  then  this  engine  will  be  suitable  for  very 
SLOW  travelling  across  the  North  Atlantic  and  will  be 
unsuitable  for  the  Red  Sea  in,  say,  the  mouth  of  August. 

A  steamer  is  naturally  intended  to  plough  its  way 
through  waters  of  very  different  temperatures.  For  in- 
stance, the  same  steamer  may  have  to  cross  the  Indian 
Ocean  in  September  and  the  Bay  of  Biscay  in  January. 
As  it  cannot  continually  alter  the  structure  of  its  engines 
it  must  be  built  for  the  most  unfavourable  case,  viz.,  for 
the  warmest  waters  in  which  it  is  likely  to  be  plunged. 
When,  therefore,  it  finds  itself  in  colder  waters  it  is 
either  not  so  quick  a  traveller  or  else  it  is  not  so  econo- 
mical a  worker,  as  it  might  have  been  made  had  it  been 
necessary  to  provide  only  for  moving  in  these  colder 
waters. 

If  a  steamer  built  specially  for  the  North  Atlantic  can 
make  its  19  or  20  knots  an  hour,  we  may  be  satisfied 
over  the  Indian  Ocean  with  an  average  of  15  or  16  knots. 
If  new  improvements  in  machinery  enable  the  Atlantic 
liners  to  reach  25  knots,  we  must  not  expect  to  follow  up 
at  the  same  distance  and  thus  to  reach  21  knots.  So  far 
as  these  improvements  consist  of  superheated  steam,  or 
improved  material  for  the  engine,  they  can  be  reproduced 
in  Indian  steamers.  But  where  the  improvements  con- 
sist in  more  £ully  utilising  the   coldness   of  the   latitudes 
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in  which  the  steamers  travel  we  are  unable  to  copy  the 
new  features.  The  ordinary  railway  locomotive  is  not 
constructed  to  take  any  account  of  changes  in  the  weather 
and  so  it  runs  with  appreciably  equal  speed  in  Norway 
or  in  Arabia.  The  more  carefully  we  utilise  peculiarities 
of  latitude  in  our  engine  construction  the  greater  is  the 
difference  which  wc  may  expect  to  find  between  the  best 
engines  specially  designed  for  cold  countries  and  the 
best  engines  specially  designed  for  warm  countries.  This 
is  the  p<.>int  which  we  set  ourselves  to  explain,  and  it  is 
hoped  that  the  e.vplanatiou  has  been  made  intelligible  to 
the  non-technical  public.  _^ 

THE  WATER-SUPPLY  ON  THE   SOLAH 
KOSWA  ROAD. 

By  W.  G.  Bligh,  Executive  Engineer,  P.  W.  D. 

That  portion  of  the  district  of  Miraipur  which 
lies  to  the  south  of  the  Sou  River  and  the  Kaimur  Range 
consists  mainly  of  hilly,  wooded  and  uucultivable  land. 
Thirty  odd  miles  due  south  the  features  of  the  country 
change  ;  the  rolling  hills  intersected  by  deep  drainage  lines 
are  succeeded  by  a  fairly  level  and  fertile  plain  country. 

In  this  valley  is  situated  the  Government  Estate  of 
Dudhi,  and  the  shortest  line  of  communication  between 
Ihulhi  and  Chopiiu  on  the  Son  is  the  so-called  Solah  Koswa 
Road.     In  this  intervening  wilderness  there  are  no  made 


roads  of  any  kind,  the  lines  of  traffic  are  merely  wide  tracks 
through  the  sparse  jungle,  and  the   conveyance   of  goods 
has  to  be   effected   by   pack  bullocks.     The   direction  of 
the  trade  route  is  from   south   to   north,  and  its  ultimate 
destination  is  the  town    of    Ahraura,  which  is  within  1.3 
miles  of  the  Ahraura  Road  station  on  the  East  Indian 
Railway.     Here  reside  the  rtuihajuns  and  agents  who  col- 
lect in  their  extensive  godo\vns  stores  of  stick   lac,   dyes, 
seeds,  grain,  &c.,  which   are   eventually   packed   in  bags 
and    sent    on    by     cart     to     the    Railway.     The    pro- 
minence   of    Ahnuira    is    due    to    its    situation    at    the 
foot  of  the  Vindyan  Range,  which  up  to  within  three  years 
»go  was  quite  impassable  to   laden  carts.     Hence   it   na- 
turally formed  a  goods  depot,  as  the  pack    bullocks,   as   a 
rule,  discharge  their  loads  here  and  return  empty,  or  laden 
with  salt,  sugar,  or  piecegoods.     Of  late  years  the   main 
road  from  Ahraura  to    Chopan    on    the    Son    has    been 
bridged    throughout,  and   a     fine  pass   constructed   over 
the     Vindyan    R<inge.     Cart    traffic   can    now    extend  as 
fiir  as    Robert-sganj    at    the  foot  of  the  Kaimur   Range, 
and     when     two     or    three   nalas    are     bridged    north 
of    Chopan    the    whole    length    of    road,    up     to     the 
banks  of  the   Son  River,  distant  38  miles  from  Ahraura, 
will  be  thrown  open.     Traffic   south    of  the  Son    conver- 
ges at    Chopan,   as   the   Markundi  Pass  over  the  Kaimur 
Range,  which  is  a  most    formidable  obstacle,  is   the   only 
practicable    one   in  this  neighbourhood.     The  main  south 
road  runs  from  Chopan  Ferry  to  Sirguja,   a   native    State 
in    Chota  Nagpore,  and  on   the  way  ^throws  off  branch- 
es right  and    left,    one   to    Singrante  and    Kota  on    the 
river  frontier,  and   the  other  to  Dudhi.     That   section  of 
the  road  between  Chopan  and  Dudhi   goes  by    the   name 
of  the  Solah  Koswa  Road  and  is  just  32  miles  long. 

Reference  to  the  accompanying  map  shows  that  tlie 
TOSLfl  takes  a  line  pretty  nearly  on  the  watershed  of  the 
trapezium  formed  by  the  Kunhar  and  Riband  Rivers,  botli 
of  which  flow  into  the  Son. 

The  lateral  slope  of  the  ground  on  either  side  is  ex- 
cessive, and  numerous  deep  depressions  render  the  road 
entremely  arduous  for  travelling.  The  strata  consist 
of^  shale  and  slate  in  almost  vertical  layers,  interspersed 
with  r>cca.sional  bauds  of  gneiss. 

Traffic  is  necessarily  suspended  during  the  rainy  season, 
the  nalas  and  rivers  being  in  full  flood,  and  of  the  re- 
maining (Mght  months  only  four  are  available,  as  by  March 
the  water-holes  in  the  nalas  have  all  dried  up,  and 
the  road  is  con.sequcntly  absolutely  deserted  except  by 
dak  runners.  This  state  of  things  very  seriously 
handicaps  the  trade,  not  only  from  Dudhi,  but 
from  Sirguja  and  beyond,  which  has  then  to  take 
a    long    detour    via     Kon     to     reach     Chopan     (vide 


.sketch    map).    Some    years  ago  the   question  of  water- 
supply  on   this    road   was  mooted,  but  nothing  tangible 
resulted,    until    an    Executive    Engineer     was   specially 
deputed    by  Governinont  to    investigate  the  matter  and 
suggest   proposals.      This   gentleinan's    report   contained 
the  following: — Ixt. — That  wells  were  quite  impracticable 
owing  to  the  nature  of  the  strata.     2iidly. — He  proposed 
forming    tanks   along   the  road  at  different  points  to  im- 
pound   the  rain  water,  and    also    he    strongly    advocated 
the  abandonment  of  the  old  line,  all  the  way  from  Rani 
Tal  to  Banri,  diverting  it  on  to  the  banks   of  the  Riband. 
The  reason  given  for  this  was,  that  he  had  doubts  whether 
a  proper  permanent  water-supply   could   be    obtained   at 
Paraspani,  one  of  the  main  paraos  on  the  road,  and  the 
most  important  point  on  the  whole  line,  as  when  water, 
fails  here  the  road  is  useless.  This  report  was  duly  printed 
and  circulated,  and    eventually  application    was   made  to- 
Government  to  send  an    experienced    native    subordinate 
from  the  Irrigation  Branch  to  carry  out  the  works.     This 
was  done,  but  the  selection  of  any   subordinate  for  such 
a  work   was    a    most   unfortunate    mistake.     The   plans^ 
and    proposals    submitted    were   of  the   very    roughest 
and   crudest   descriptiou^mere  outlines  in  fact — and  to- 
work  these    up    and  to  give  any  opinion  at  all  on  the 
subject    was   quite  beyond  the  powers  of  a  native  Su- 
pervisor,   who    had  never   acted,  except  in  a  subordinate 
position,  and  naturally  did  not  possess  the  requisite  tech- 
nical  knowledge.      The    idea   seemed  to   be   that    these 
works  could  easily  be  carried  out  by  the  Estate  Manager, 
with  just  a  little  professional  supervision.     As  might  be 
expected,  the  native  Overseer  did  absolutely  nothing  besides 
draw  his  pay  and    travelling   allowance,    and    was   nearly 


frightened  to  death  by  the  fercv  naturoi  who  abound  in 
these  jungle-s.  He  was  then  sent  back.  Matters  now  re- 
mained in  abeyance  for  some  further  time,  until  in  1885 
the  Lieutenant-Governor  came  down  as  far  as  Chopan  on  a 
shooting  expedition.  The  question  was  then  again 
brought  forward  by  the  Collector,  and  the  author  of  this 
paper  was  eventually  ordered  to  give  his  opinion  on  the 
original  project  and  to  draw  up  plans  and  estimates  as  the 
work  was  to  be  commenced  immediately.  Mr.  Dale,  the 
Collector,  was  from  the  first  very  much  against  the 
proposed  diversion  of  the  road,  and  the  main  point  to 
be  definitely  ascertained  was,  whether  a  permanent 
water-su])ply  at  Paraspani  was  practicable  or  not.  The 
works  finally  decided  upon,  and  which  were  carried  out 
last  cold  season,  consist  of  two  overfall  weirs  built 
accross  the  nalas  at  Haltu  Nala  and  Tumba  Ghaggi,  and 
two  earthen  bunds  at  Rani  Tal  and  Paraspani.  The  works- 
still  recpiired  to  complete  the  system  are  a  weir  at  Banri 
and  a  bund  and  tank  somewhere  between  Haltu  Nala 
and  Dudhi.  The  originally  proposed  road  diversion  was 
abandoned.  The  main  work  of  all  was  the  Paraspani  bund. 
The  original  proposal  for  this  work  was  a  pucca  bund 
across  the  nala  7ft.  high.  This  would  have  been  perfectly 
useless,  as  the  slope  of  the  bed  of  this  nala  averages  30  or 
40ft.  per  mile.  The  design  carried  out  is  shewn  below. 
The  nala  here  takes  h  very  sharp  bend  round  a  pro- 
jecting spur  of  rock.  An  earthen  bund  30ft.  high  was 
thrown  across  at  the  apex  of  the  bend  and  an  escape  was 
cut  through  the  rocky  neck  of  land,  the  level  of  bed  of 
escape  being  20ft.  above  normal  bed  of  stream.  Thus 
20ft.  of  water  would  be  impounded.  It  was  anticipated 
that  the  natural  rock  in  the  escape  would  be  of  so  solid 
a  description  that  further  defensive  works,  on  the  down- 
stream side,  would  be  unnecessary.  This  turned  out  to 
be  the  case.  The  rock  was  very  hard  slate  which  was  got 
out  with  considerable  difficulty.  The  down-stream  side 
was  left  absolutely  unprotected  artificially,  the  water  be- 
ing allowed  to  cut  away  the  loose  rock  and  soil,  back  to 
the  s(^lid  hearting,  thus  forming  a  natural  overfall. 
This  work  was  thoroughly  tested  last  rains  when  the 
rainfall  was  unusually  heavy  and  concentrated.  A  natural 
fall  of  several  steps  was  formed,  the  solid  rock  in  the 
body  of  the  hill  being  left  intact.  The  construction 
of  the  earthen  bund  presented  considerable  difficulty. 
There  are    no    villages   within   many  miles  of  the  site, 
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and  the  drinking  water,  unless  the  cold  weather  rains 
fell,  would  not  last  many  months.  There  was  no  water 
available  for  puddling  purposes,  and  work  could  not  be 
commenced  till  the  end  of  November  when  the  kharif 
harvest  was  over. 

The  first  few  feet  of  the  bund  were  thrown  up  of  damp 
clay  well  rammed,  and  after  this  dry  soil  of  a  sandy  descrip- 
tion had  to  be  used.  This  was  carefully  added  in  layers  till 
the  bund  had  attained  a  height  of  12  feet  when  a  heavy 
fall  of  rain  took  place  and  brought  the  nala  down  in 
force.  It  rapidly  rose  against  the  embankment  and  was 
on  the  point  of  overtopping  the  bund  when  it  gave  way 
by  being  undermined  in  the  deepest  spot.  The  dry 
earth  being  full  of  air,  the  water  gradually  found  its 
way,  causing  subsidence  and  eventually  failure.  It 
was  very  clear  that  no  dry  earth  bund  would  stand 
against  so  sudden  a  rise  of  water.  The  current  was 
allowed  to  run  through  the  gap  until  the  mass  of  the 
impounded  water  had  escaped ;  it  was  then  closed  and  the 
water  allowed  to  rise  against  it  again.  Unfortunately  the 
next  night  another  terrific  storm  burst ;  this  again  forced  the 
gap  and  widened  it  very  considerably.  The  same  tactics 
were  again  pursued  ;  the  gap  with  a  great  deal  of  trouble 
was  again  closed  on  the  up-stream  side  ;  and  the  impounded 
water  began,  as  before,  to  rise  slowly  behind  the  bund, 
till  it  attained  a  height  of  about  8ft.  We  had  by  this 
means  secured  a  fine  supply  of  water,  which  was  utilized 
during  the  progress  of  the  work  at  first  to  thoroughly 
wet  the  interior  of  the  existing  bund.  This  was  effect- 
ed by  digging  deep  longitudinal  trenches  on  it,  the 
earth  of  which  went  to  fill  up  the  remainder  of  the 
gap  and  by  keeping  these  trenches  full  of  water  for  a 
week  or  more,  a  great  deal  of  subsidence  of  the  dry 
earth  naturally  took  place,  and  the  whole  of  the  old  work 
became  thoroughly  soaked. 

The  gap  was  closed  with  great  care.  First  a  bund 
was  thrown  across  the  down-stream  end,  and  water  ad- 
mitted into  the  small  tank  thus  formed.  Earth  was 
then  thrown  in  and  this  process  repeated,  and  the  sides 
also  pulled  down  till  the  gap  was  filled  up  level,  being 
composed  entirely  of  mud.  The  trenches  were  then 
filled,  earth  being  thrown  into  the  water  and  the  whole 
surface  brought  up  level. 

The  system  then  pursued  was  to  form  irrigation 
kiyari'i,  or  small  bunds,  a  foot  high  longitudinally  and 
crosswise,  dividing  the  surface  of  the  bund  into  a  chess 
board  pattern  ;  these  were  filled  with  water  and  kept  full, 
and  then  earth  was  thrown  in  level  to  the  top  of  the 
kiyaris.  No  ramming  Wcos  done,  the  clods  only  being 
broken  up  as  they  fell  in.  When  level  the  process  was 
repeated,  and  by  this  means  the  whole  bund  was  formed  of 
wet  earth,  which  was  squeezed  down  by  the  weight  of  the 


successive 


layers.  In  case  of  further  rainfall,  a  tem- 
porary escape  was  dug  on  one  side,  as  the  real  escape  was 
not  only  unfinished,  but  its  level  was  too  high  to  be  of  any 
use  till  the  final  completion  of  the  work.  Fortunately 
no  more  rain  fell,  and  the  bund  was  completed  to  the 
full  height  just  before  the  Holi  festival  when  the  rabi 
harvest  commenced  and  not  a  man  could  be  induced  to 
remain.  The  escape  cutting  was  not  finally  dug  through 
till  May.  The  water  was  raised  on  to  the  bund  by  means 
of  three  series  of  basket  ladders,  and  it  was  a  matter  of  some 
difficulty  to  ensure  the  thorough  soaking  of  every  course 
regularly,  without  interfering  with  the  earthwork.  The 
earth  was  supplied  by  petty  contractors,  and  most  of  it 
was  taken  from  within  the  reservoir,  thus  very  much  en- 
larging its  area.  The  impounded  water  reaches  for  a 
mile  up  the  stream  and  forms  so  large  and  deep  an  area 
between  the  escape  and  bund  as  to  form  a  permanent  and 
inexhaustible  reservoir. 

In  the  Rani  Tal  bund  the  conditions  were  more 
favorable,  the  bund  was  across  a  small  ravine  close  to  and 
below  an  existing  tank  ;  water  for  puddling  was  obtained 
by  lifting  it  out  of  the  tank  and  running  it  by  a  channel 
on  to  the  new  embankment,  which  was  formed  exactly 
in  the  way  described  for  Paraspani.  The  catchment 
area  of  this  tank  is  just  sufficient  to  keep  it  well  filled, 
the  water  escaping  by  means  of  a  cut  through  the  shale 
in  the  hill-side  being  very  small  in  quantity.  The  area 
of  water  impounded  is  not  a  tenth  of  that  at  Paras- 
pani, but  it  has  this  indubitable  advantage  that  very 
little  silt  is  brought  into  the  reservoir,  whereas  all 
the  other  works  are  situated  on  nalas  which  run  con- 
tinuously during  the  rains  and  must  deposit  silt  in  large 
quantities.  At  Paraspani  the  area  is  so  large,  and  the 
bund  at  such  a  distance  from  the  escape,  that  it  is  impro- 
bable that  it  will  ever  silt  vip  to  that  extent  as  to  destroy 
the  utility  of  the  work.  In  the  case  of  the  pucca  weirs 
constnicted  over  the  Haltu  Nala  and  Tumba  Ghaggi 
Nala,  there  can  be  no  doubt  but  that  scouring  sluices  will 
be  constructed  to  keep  the  reservoir  clear  of  silt. 
These  sluices  will  be  constructed  through  the  hill  side  on 
the  flank  of  the  weirs  and  can  be  undertaken  at  any 
future  time. 

The  piocca  weirs  present  no  features  of  interest,  being 
very  ordinary  works.  They  consisted  of  a  crest  some  15fl. 
above  bed  level,  flanked  by  high  wings  on  each  side, 
which  runs  into  the  rocky  bunds  of  the  nalas. 

W.  G.  B. 
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Trap  Stone  Pavement. 


Items  per  100  s.  ft. 

No.  or 
Quantity. 

Rate. 

Amount. 

Total. 

(1) 

(3) 

(4) 

(5) 

Labor. — 

Masons,  Setting  No.    ... 

1, 

»i                       »f        «-. 

H 

„        Dressing,, 

24 

Coolies                  „ 

6 

3 

Bliistie                 „ 

1 

Grinding  mortar,  c.  ft. 

10 

, 

Sundries 

*•• 

Xi 

a 

0 

0 

Materials. — 

Q 

a 

3"  to  5"  thick  stones's.  ft. 

105 

> 

Quarry   chips     c.  ft.  ... 

5 

- 

Lime,  dry  powder  „     ... 

4-8 

Sand     „                  „     ... 

4-8 

Surkhi,,                 „     ... 

4-8 

Sundries 

Petty   Establishment 
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PKOPERTIES  OF  FLUIDS. 

By  A.  EwBAKK. 
I. 

TfiKSE  papers  will  be  elementary  and  are  inlended  for 
Buch  Btudents  as  had  their  needs  cqusulted  iu  the  papers  on 
th«  "  Principles  of  Mechanics."  Those  papers  might  with 
more  fulness  of  definition  have  bsen  thus  entitled — "  Some 
Principles  of  the  Mechanics  of  rigid  bodies."  For  in  those 
papers  all  the  bodies  to  which  reference  was  made  were 
what  are  ordinarily  called  rigid.  A  bar  of  cast-iron,  of 
any  length,  but  so  thick,  that  under  the  strain  of  the 
forces  which  we  ordinarily  employ  it  would  not  percep- 
tibly bend — such  a  bar  may  represent  what  we  mean  by 
a  rigid  body. 

Thus  one  of  the  principles  to  which  we  appealed  as  a 
self-evident  truth  was  as  follows  :  A  and  B  are  two  points 
of  such  a  rigid  body.  At  A  is  applied  a  force  in  the  direc- 
tion B  A  produced.  At  B  is  applied  an  equal  force  in  the 
direction  A  B  produced.  Then  these  forces  destroy  each 
other.  If  a  pair  of  such  forces  occurred  among  a  number  of 
forces  acting  on  the  body,  we  forthwith  dropped  this  pair 
out  of  the  list  and  proceeded  to  calculate  wnat  effect  the 
other  forces  might  have.  Or  we  proceeded  to  neutralise 
others,  taking  no  account  of  that  dropped-out  pair. 

Now  such  reasoning  tacitly  admits  that  the  body  is 
rigid.  Strictly  that  pair  of  equal- forces  acting  at  A  and 
B  would  stretch  the  material  between  A  and  B  and  this 
stretching  might  induce  other  changes  in  shape.  For 
instance,  if  we  applied  two  such  forces  to  a  band  of  India- 
rubber  we  should  see  the  length  of  the  band,  between  A 
and  B,  increase.  But  we  should  also  see  that  the  band 
between  A  and  B  became  narrower.  If  to  a  body  or- 
dinarily called  rijjid  we  apply  equal  and  opposite  forces 
there  may  be,  and  there  will  be,  a  slight  elongation  of  A  B. 
There  may  also  be  some  consequent  contractions  in  direc- 
tions perpendicular  to  A  B.  In  our  former  .series  of  papers 
we  did  not  deny  the  possibility  of  these  changes  of  shape. 

But  if  such  changes  did  exist  they  were  so  small  as  not 
to  be  noticeable  without  extreme  care.  Moreover,  we 
were  not  studying  the  question  of  the  influence  of  force 
on  a  body  in  changing  its  shape.  We  only  studied  the 
influence  of  force  in  making  the  body  as  a  whole  take,  or 
tend  to  take,  motion  in  some  one  direction.  In  other 
words,  we  a.sked  whether  the  separate  particles  of  the 
body  would  move  or  tend  to  move  all  in  lines  which  wei-e 
all  parallel. 

Here  again  we  see  that  our  mathematical  reasonings 
might  be  neglecting  certain  small  quantities  if  the  body 
under  the  action  of  certain  forces  did  actually  move. 
For  if  a  body  did  move  under  the  action  of  a  system  of 
forces  and  did  in  ever  so  small  a  degree  simultaneously 
change  its  shape  then  the  movements  of  all  the  particles 
of  the  body  could  not  be  exactly  equal  one  to  another 
both  in  direction  and  magnitude. 

Fly.  1. 


For  instance,  Juj.  1  let  a  body  so  travel  that  a  point  A 
of  the  body  moves  to  C,  a  certain  other  point  of  space,  and 
a  point  B  of  the  body  moves  to  D,  a  certain  other  point  of 
space.  Then  if  the  body  has  also  changed  shape  we 
cannot  be  sure  either  that  A  C=B  D  in  length  or  that 
A  C  i8  parallel  to  B  D. 

In  dealing  with  such  bodies  aa  we  had  in  the  "  Principles 
of  Mechanics  "  we  sometimes  imagine  a  body  to  be  per- 
fectly unchangeable  in  size  and  shape,  but  easily  capable 
of  being  moved  as  a  whole.    In  such  a  case  A  C  is  both 


equal  and  parallel  to  B  D.  Such  a  body,  however,  is  an 
ideal  body  for  we  know  of  no  such  bodies  in  nature. 
Our  reasonings  on  the  "  Principles  of  Mechanics  "  in  cases 
where  the  body  does  not  move  did  not  imply  such  un- 
changeability.  These  reasonings  are  therefore  valid  for 
such  ordinary  imperfectly  rigid  bodies  as  we  have  in 
nature,  If  our  reasonings  had  implied  such  imchange- 
ability  of  size  or  shape  they  might  still  be  approximately 
true  for  imperfectly  rigid  bodies.  But  then  we  must 
with  each  particular  body  examine  into  the  closeness  of 
our  approximation. 

We  come  now  to  a  very  different  class  of  bodies.  These 
are  bodies  that  are  neither  perfectly  quite  rigid  nor  nearly 
quite  rigid.  They  exhibit  in  fact  a  quality  that  is  a 
sort  of  opposite  to  rigidity.  That  quality  we  might 
define  as  fluidity.  To  a  body  of  this  new  kind  we  could 
not  imagine  two  such  equal  and  opposite  forces  (as  above- 
mentioned)  to  be  applied  at  points  A,  B  of  the  body, 
for  the  body  under  the  action  of  two  such  forces  would 
forthwith  separate  into  two  or  more  bodies. 

We  might,  however,  supply  the  fluid  body  with  some  case 
or  envelope.  Then  if  this  envelope  was  itself  sufficiently 
rigid  we  could  exert  various  forces  upon  the  envelope  and 
might  consider,  as  with  bodies  rigid  throughout,  what 
effects  would  follow  or  tend  to  follow.  We  are  not  at 
present  required  to  suppose  the  existence  of  any  such 
envelope.  We  wish  to  consider  some  of  the  qualities  of 
this  new  type  of  bodies.  Milk,  oil,  treacle,  are  examples  of 
the  bodies  in  question. 

The  commonest  example  is  found  in  water.  Water 
is  also  often  the  most  convenient  to  use  in  experi- 
ments, not  only  because  it  costs  nothing  or  because  it 
can  be  had  in  large  quantities,  but  because  it  is  cleanly 
to  use.  Some  of  the  fluids  may  be  what  is  called 
greasy  or  stick)'.  Some  may  be  corrosive,  destroying 
the  vessels  in  which  we  put  them.  Some  may  give 
forth  unpleasant  odours  which  may  even  be  injuiious  to 
health.  Some  may  be  coloured  and  the  nature  of  the 
fluid  may  be  such  that  while  it  is  faii-ly  transparent  in 
thin  layers,  it  becomes  opaque  in  thick  layers.  These 
various  characteristics  we  mention  not  as  to  be  in  them- 
selves the  objects  of  our  study,  but  because  these  qualities 
make  the  fluids  less  convenient  for  our  experiments  than 
is  the  ungreasy,  uncorrosive,  scentless,  uncolored  trans- 
parent water. 

Some  of  the  qualities  of  a  fluid  might  be  described 
as  chemical  and  with  these  we  have  no  dealings  in  the 
present  papers.'  Other  qualities  we  may  call  physical, 
but  some  only  of  these  qualities  will  be  considered. 
For  example,  we  have  nothing  to  do  with  the  smell, 
taste  or  color  of  a  fluid  even  if  we  agree  to  consider 
such  qualities  as  purely  physical.  In  fact,  with  only  two 
physical  qualities  have  we  any  concern.  One  is  the 
heaviness  of  a  fluid.  This  is  sometimes  called  its  specific 
gravity.  Fluids  differ  greatly  in  heaviness.  For  in- 
stance, a  cubic  inch  of  one  fluid  may  weigh  more  than 
twelve  times  a  cubic  inch  of  another  fluid.  Instead  of 
the  number  twelve  we  might  have  mentioned  a  much 
greater  number.  The  only  other  quality  which  we 
shall  discuss  is  that  quality  called  fluidity.  This  qua- 
lity may  be  described  as  mobility  of  the  separate 
parts  or  particles  of  the  body.  Sometimes  a  particle  is 
called  a  molecule.  We  may  also  define  fluidity  as  "  in- 
difference to  shape  "  or  to  any  particular  shapes. 

Now  just  as  bodies  differ  in  heaviness — for  a  cubic  inch 
of  water  has  not  the  same  weight  as  a  cubic  inch  of 
kerosine  oil — so  the  fluidity  of  a  body  is  something  that 
admits  of  degrees.  Thus  we  might  say  one  body  is  more 
fluid  than  another  body,  or  such  a  body  is  imperfectly 
fluid.  This  variable  degree  of  fluidity  may  be  defined 
or  illustrated  by  saying  that  one  body  changes  its  shape 
with  greater  readiness  or  quickness  than  does  another 
body. 

We  may  imagine  that  if  equal  efforts  be  used  to  two 
bodies,  one  body  will  more  quickly  change  its  shape,  or 
we  may  imagine  that  the  least  forces  necessary  to  make 
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two  bodies  change  their  shapes  are  uot  equal  forces. 
Both  these  are  rough  methods  of  defining  the  variability 
of  fluidity.  Nevertheless,  if  these  methods  set  the  student 
on  the  right  track  of  thought  till  he  himself  is  induced 
to  demand  more  exact  definitions  or  illustrations,  the 
methods  wiil  have  served  their  purpose. 

Let  us  pour  a  pound  of  water  into  an  oilskin  bag.  Lot 
the  bag  be  not  quite  filled  and  let  the  bag  be  then  clos- 
ed. Then  a  slight  pressure  will  make  the  water  change 
its  shape.  If  we  now  pour  an  equal  volume  — not 
necessarily  of  equal  weight— of  another  fluid  into  a  bag 
of  equal  size  we  may  find  that  this  new  fluid  does 
not  with  the  same  facility  assume  various  shapes. 
For  example,  if  we  try  treacle,  this  body  will  certainly 
yield,  but  will  yield  more  slowly  to  the  same  pressure  that 
we  applied  to  the  water.  Nevertheless  it  does  decidedly 
yield,  and  this  yielding  is  an  exhibition  of  fluidity. 


NOTES  FROM  HOME. 


(From  our  own  Correspondent). 

The  Internatioaal  Railway  Congress  recently  received  a 
Report  giving  a  very  important  resume  of  the  different 
systems  of  electric  lighting  of  trains.  These  are  divided 
into  four,  nairely:  (1)  Primary  batteries.  (  2)  Accumulators  or 
secondary  batteries  placed  in  (a)  the  van,  (h)  or  in  each 
car  so  as  to  render  the  lighting  independent.  (3)  A  dynamo 
electric  machine  connected  with  one  of  the  axles  with  ac- 
cumulators to  keep  up  the  lighting  when  the  train  is  at 
rest  :  and  (4)  A  dynamo  operated  by  a  special  motor  placed 
on  the  locomotive  or  the  baggage  car  and  suoplied  with 
steam  from  the  engine  or  a  special  boiler.  Details  of  these 
systems  and  of  their  several  adoptions  are  then  given. 
The  first  of  them  seems  to  have  been  in  partial  use  on 
the  Midland,  Great  Northern,  South  Eastern,  and  London 
and  South  Western  Railways.  The  cost  is  unknown,  but 
from  the  fact  that  the  battery  has  not  come  into  exten- 
sive use,  it  is  presumed  that  it  is  too  high.  The  Brighton 
Company  tried  the  second  system  and  it  is  spoken  of  as 
the  one  with  the  best  chance  of  success.  The  Brighton 
Company  has  also  mtde  experiments  with  the  third  system, 
but  has  abandoned  it.  Experimental  trials  of  the  fourth  system 
have  also  been  made  on  the  Brighton  line,  but  it  is  said 
to  be  too  costly  for  ordinary  trains,  Details  are  "jiven  of 
various  trials  of  these  several  systems  on  Continental  rail- 
ways, and  though  they  demonstrate  the  possibility  of  light- 
ing trains  by  electricity,  they  do  not  shew  that  the  most 
practical  system  can  be  pointed  out  or  defined.  In  con- 
clusion, electric  lighting  appears  too  expensive,  except  in 
special  cases,  where  its  use  is  justified  as  a  luxury  and 
tlie   expense  is   only  a  question    of   secondary   importance. 

A  special  passenger  service  between  London  and  Paris 
will  shortly  be  started,  by  which  the  journey  each  way 
will  be  covered  in  seven  and  a  quarter  hours.  A  "club 
train"  will  be  run  daily  from  London,  and  another  from 
Paris,  both  starting  at  four  in  the  afternoon  and  arriving 
at  a  quarter-past  eleven.  Dinner  will  be  served  and  lug- 
gage examined  during  the  journey.  Arrangements  for  this 
service  have  been  made  by  the  English  Railway  Companies 
with  the  Northern  Railway  of  France  and  the  Wagons-lits 
Company. 

A  feud  is  now  going  on  between  the  managers  of  three 
of  the  Southern  Railways  here,  which,  if  not  soon  mended, 
must  inevita'ily  terminate  disastrously  for  the  proprietors  in 
the  several  concerns.  In  tlie  first  case,  the  South  Eastern 
Railway  and  the  Brighton  Railway  are  at  cross  purposes 
concerning  running  powers,  and  the  latter  Company  being  in 
sole  possession  of  the  suljurbaii  traffic  oromise  to  defend 
themselves  if  such  traffic  be  attack'id  by  their  opponents. 
Meantime,  the  South  Eastern  and  the  Chatham  and  Dover 
Company  are  busily  engaged  in  fighting  over  the  develop- 
ment of  the  Continental  traffic,  all  the  details  and  the  his- 
tory of  which  are  beyond  th"  compass  of  your  "  Home 
Letter;"  but  it  is  patent  to  all  observers  that  unless  a  fusion 
or  a  working  agreement  or  some  common  policy  can  be  ac- 
cepted by  these  three  companies  their  proprietary  will  not 
only  sufter  by  a  ruinous  competition,  but  the  public  in- 
terest, safety  and  comfort  will  be  in  the  result  imperil- 
led. Prior  to  the  approaching  meeting  of  the  South  East- 
ern very  strenuous  efforts  are  being  made  to  turn  out  the 
Chairman,  Sir  E.  Watkin. 


By  a  recent  return  it  appears  that  in  the  past  twelve 
months  the  Railway  Companies  and  the  Grand  Junction 
Canal  brought  into  London  7,327,770  tons  of  coal.  This 
is  about  2|  per  cent,  more  than  in  the  previous  year.  The 
seaborne  coal  brought  into  the  I'ort  of  London  amounted  to 
4,726,278  tons,  being  an  increase  of  55,171  tons  or  about 
1^  per  cent.  The  price  of  coal  in  the  London  market  has 
again  been  low  during  the  year;  the  average  price  includ- 
ing City  dues  being  only  16«  Zd  per  ton. 

Statistics  are  published  in  the  Oas  World  of  the  gas 
supply  to  the  metropolis  during  the  prevalence  of  the  fogs  last 
week.  From  these  it  appears  that  one  company,  the  pre- 
mier gas  company  of  the  world,  manufactured  and  sent 
out  to  its  consumers  in  three  days  298,700,000  cubic  feet, 
or  42,000,000  above  the  quantity  delivered  on  the  same 
day  last  year.  It  may  be  interesting  to  know  that  the  gross 
value  of  the  total  quantity  at  2s  ^d  per  thousand  cubic  feet 
is  upwards  of  £41,000,  while  the  value  of  the  excess  alone 
is  £5,775.  Another  company  sent  out  in  four  foggy  days 
37,985,000  cubic  feet  as  against  33,164,000  on  the  corre- 
sponding days  of  last  year. 

It  is  said  by  the  Moniteur  that  Admiral  Clove,  late 
Minister  of  Marine,  is  supported  in  his  scheme  of  construct- 
ing a  bridge  across  the  English  Channel  by  several  leading 
French  Engineers.  It  is  proposed  to  rest  the  bridge  on  con- 
Crete  piers.  The  height  of  it  is  to  be  40  metres,  thus  en- 
abling the  largest  ship  to  pass  underneath  it,  and  it  is  to  be 
built  of  iron  from  the  Great  Oreusot  Steel  Works.  It  is  to 
start  from  Cran  aux  Reefs  south  of  Cape  Grisuez  and 
run  on  a  straight  line  to  Folkestone,  the  distance  not  being; 
the  smallest,  but  offering  the  least  depth  of  water.  The 
Moniteur  goes  on  to  say  that  the  present  French  Minister 
of  Works  is  in  favor  of  the  plan  and  is  already  takinar  steps 
to  induce  the  English  Government  to  assist  in  carrying  out 
this  gigantic  scheme. 

Major  Hector  Tulloch,  r.e,  has  been  appointed  to  the 
Chief  Engineering  Inspectorsliip  of  the  Local  Government 
I'lOard  in  succession  to  Sir  Robert  Rawliiison,  k.c.b.,  resign- 
ed. Major  Tulloch's  principal  work  lias  been  carried  out  in 
India  as  his  career  there  commenced  in  1856.  He  carried 
out  important  work  in  Madras,  and  in  1870  was  appointed 
Municipal  Engineer  to  Bombay,  where  he  executed  works  of 
peculiar  difficulty  in  connection  with  the  Vehar  reservoir. 
The  work  was  carried  out  with  complete  success  and  it  was 
followed  by  his  elaborate  investication  of  the  improvement 
of  the  water-supply  to  Bombay.  Major  Tulloch,  since  his  re- 
turn to  England,  has  filled  very  responsilile  offices,  and  has 
been  an  Inspector  to    the  Local  Government  since    1873. 


MATHESON  &  GRANT'S  HALF-YEARLY  ENGINEERING 

TRADES'  REPORT. 

(Continued  from  parje  9S.J 

Scrap  Irox  and  Steel.  — Prices  are,  as  usual,  largely  influenced  by 
the  condition  of  trade  in  the  United  States.  There  is  little  doing  or 
promising  with  the  Atlantic  ports,  hat  there  have  been  considerable 
shipments  of  scrap  to  San  Francisco  at  46».  to  47t.  free  on  board. 
Holdiers  of  old  iron  rails  will  not  sell  at  the  prices,  821  duty  paid, 
ruling  in  New  York  equal  to  about  56  s.  payable  here  for  cost,  freight 
and  insurance.  Italy  has  been  the  best  customer  during  the  last  few 
months,  there  having  been  large  shipments  thither  of  old  rails  and 
other  scrap,  but  at  present  the  demand  has  ceased  pending  the  de- 
cision of  the  Italian  Government  as  to  a  proposed  additional  duty  of  10 
lire  per  ton.  The  prices  of  mi.xed  sections  of  old  iron  rails  for  Italy 
have  been  from  673.  to  70?.  inclusive  of  freight  ranging  from  10s.  to   13s. 

Iron'  and  Stpiel  Shipbuilding. — A  marked  recovery  has  taken  place 
during  the  last  few  mouths  from  the  depression  of  the  preceding  three 
years,  and  this  improvment  is  the  most  significant  sign  that  a  general 
revival  has  at  last  commenced  in  the  Engineering  trades.  In  Scotland 
shipbuilding  reached  its  maximum  in  1884,  when  nearly  half  a  million 
tons  were  launched  ;  freight  rates  rapidly  fell  under  the  increased 
competition  of  ship  owners,  and  in  1886  less  than  200,000  tons  were 
built.  Although  the  recovery  has  come  too  recently  to  influence  much 
the  statistics  of  the  year  just  closed,  (he  contracts  entered  into  since 
September  aggregate  a  greater  toinuige  than  has  ever  been  given  out 
in  a  similar  period.  Steel  has  at  last  cntu'ely  superseded  iron  as 
a  material  of  construction  for  steamers,  for  while  in  1879  only  10  per 
cent,  of  the  total  vessels  built  were  of  steel,  in  1887  the  proportion  was 
80  per  cent  ,  and  the  remainder  were  almost  entirely  sailing  vessels. 
In  boilers  the  same  revolution  has  taken  place  ;  steel  allows  the  higher 
pressure  of  steam  which  is  essential  to  economy  of  fuel,  and  further 
progress  in  this  direction  is  going  on.  Triple  expansion  has  been  suc- 
cessful with  steam  at  LS'ilbs.  pressure,  but  the  same  principle  carried 
out  l)y  quadruple  expansion  will  be  still  move  advantageous  if  an  initial 
pressure  of  2i01bs.  be  given  in  the  first  of  the  four  cylinders  This  is 
likely  to  be  the  maximum  till  invention  takes  a  new  departure. 

Steel  AND  Iron  IjRiDtiKS.— All  the  principal  factories  have  been 
fairly  well  employed  daring  the  past  year,  but  prices  have  lieen,  and 
still  remain,  at  a  level  leaving  only  the  barest  profit.  Mild  steel  with 
a  tenacity  ranging  from  27  to  32  tons  per  inch  is  now  accepted  as  the 
best  material  for  bridges,  and    although  not  yet  used   much  for  spans 
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«im1«4-  100  feet,  koA  hunlly  at  »U  for  roofs,  its  universal  ailoption  can- 
not "  "  ^er  be  ilelaywl.  At  homo  the  Forth  bridge  is  making 
lti|ii  .  unit,  iw  f»r  exceeding  in  miignitiule  uU  other  structures 

in  I  >  receiving  the  attention  of  Kngincers  everywhere      The 

SUV  of  the  Tower  bridge  will    lie  commenced  this  year,  and 

sm.i  .sorer  the  Thames,   the   Dee,   and  other  rivers  are  in 

progress.  I'here  is,  however,  little  new  work  of  this  kind,  and  it  is 
in  bridge  witlening,  station  extensions  and  additions  to  old  structures 
that  most  of  the  home  expenditui-e  is  applied.  This  branch  of  trade 
depends  mainly  on  export,  India,  South  Anierica,  Japan,  aiul  more 
recently  Chin«,  being  the  countries  which  have  given  employment 
darins  the  past  year.  Knglish  Kngincers  still  prefer  riveted  bridges. 
Amenoan  deaigiiera  are  approiiching  nearer  than  formerly  to  English 
solidity  and  methods,  and  in  weighing  the  respective  merits  of  pin 
connections  and  rivets,  it  must  be  tAen  into  account  that  the  improved 
workmanship  in  this  country,  tlie  planed  abutting  edges,  <hilled 
rivet  holes,  and  hydraulic  riveting  enhance  considerably  the  advantivge 
of  t'.;  ''  "  '.  system,  and  render  it  more  than  ever  preferable  against 
thi  sses  of  modern  railway  traffic. 

M .    .1.  Esi;iSKKR.<  may  anticipate  a  year  of  active  trade.     Not 

only  in  the  lea<ling  branches  are  there  more  enquiries  leading  to 
actual  results,  but  also  in  the  subsidiary  trades  which  have  so  long 
been  dull  because  of  the  great  depression  iu  the  great  industries  of  the 
country.  The  revival  of  shipbuilding  gives  employment  to  numerous 
trades  "engaged  in  the  minor  equipment  of  vessels,  while  machine-tool 
makers , ire  limling  a  renewed  demand  for  the  multifarious  appliances 
nse<l  iu  Kngineering  factories.  The  probable  abolition  of  tlie  sugar 
bounties  tends  to  a  i-ecovery  in  the  sugar-growing  colonies  wliich 
formerly  bought  so  largely  from  this  country  ;  the  manufacture  of 
steel-making  p  ant  is  now  a  well  established  specialty  ;  and  arsenal 
machinery  is  in  demand  for  foreign  governments.  Improved  systems 
of  pumping  are  being  adopted  by  which  direct-acting  pumps  are 
rendered  more  economical  by  improvements  allowing  the  expansive 
use  of  steam,  an  economy  whicli  has  hitherto  been  wanting  in  tliis  class 
of  water-raising  machines.  Power  transmission  by  water  and  com- 
presse<I  air  are  each  Ijeing  tried  on  an  extended  scale,  and  the  coming 
year  is  likely  to  resolve  the  question  of  their  comparative  merits. 

LocoMOTivE-s  AND  Roluno-Stock. — During  the  past  year  there  has 
not  been  the  extreme  depression  which  in  1886,  brought  many  firms 
to  the  verge  of  collapse,  but  with  few  exceptions  manufacturers  have 
had  during  1887  to  work  for  very  little  profit.  The  large  factories  of 
the  Railway  Companies  are  still  the  great  hindrance  to  improvement 
at  home  but  the  prosiiects  for  foreign  orders  are  better  than  they  liave 
been  for  the  last  few  years.  India,  liurma,  the  Colonies,  South 
America  and  Japan  have  been  the  chief  sources  of  employment,  and 
the  enriuiries  now  coming  forward  justify  expectations  for  the  imme- 
diate future,  although  it  will  be  sometime  before  prices  improve 
beyond  wliat  may  be  due  to  the  higher  cost  of  material.  There  is 
great  actiWty  in  the  United  .States  ;  car  builders  are  particularly  busy 
there,  and  this  reduces  the  competition  of  American  makers  in  neutral 
markets.  Compound  engines  with  various  adaptations  of  the  three 
cylinder  principle  are  slowly  growing  in  favir,  while  in  carriages  the 
use  of  steel  in  the  under  frames  is  Ireing  more  wi<lely  applied.  The 
manufacture  of  tram  care  and  tram  engiries  now  forms  an  important 
adjunct  to  this  branch  of  the  Engineering  trades.  The  variety  of  air 
brakes  adopted  by  the  ilifl'erent  Railway  Companies  is  still  a  cause 
of  inconvenience  in  the  making  up  of  mixed  trains,  as  it  renders 
nec-essary  numerous  <lifferent  fittings  on  the  vehicles.  The  question 
of  continuous  brakes  for  goods  trains  is  receiving  much  attention 
in  theUnite<l  States,  the  length  of  the  trains  and  the  greater  looseness 
of  the  couplings  than  in  passenger  trains  requiiing  instantaneous 
action,  not  obtainable  by  any  system  at  present  working  here. 

Ml.sisti  K.NTERrRl.sK  has  been  particularly  active  during  tlie  past 
year,  the  gold  discoveries  in  the  Transvaal,  where  already  five 
millions  of  paid-up  capital  are  invested,  being  the  most  notable 
example.  The  great  rise  in  the  values  of  copper,  tin,  lead,  and  other 
mstals  has  stimulated  the  development  of  mines  neglected  of  late 
years  as  well  as  those  in  new  districts,  and  it  appears  likely  that  ^■ilver, 
which  has  fallen  in  price  so  continuously  during  the  last  few  years, 
will  also  share  in  the  general  advance.  Although  tlie  permanence  of 
this  revival  cannot  Ije  predicted,  Engineers  are  reaping  an  iunnediate 
benefit,  those  who  have  lia<l  experience  in  mine  management  finding 
employment  in  prospecting  and  working  the  minerals,  and  manufac- 
turers in  the  supply  of  mining  plant.  Improvements  in  gold  separating 
appliances  and  those  connected  with  the  extraction  of  copper,  allow  the 
profitrxble  treatment  of  poor  ores,  and  to  these  improvements  English 
inventrtrs  have  contriViuted  their  full  share. 

Ei.E<TRi<'  Li<;hti.n<;  has  made  real  progress  during  the  past  year. 
In  many  of  the  large  towns  central  stiitions  are  being  established  from 
which  users  can  buy  at  prices  really  cheaper  than  that  of  gas  if 
measureti  by  the  advantages  obtained,  while  manufacturers  with  boiler 
power  available  find  that  they  can  produce  the  electric  light  at  an 
actually  less  expense  than  gas.  The  system  of  transmitting  electrical 
energy  long  distances  by  currents  of  high  tension  and  reconverting 
it  int<^)  low  tension  currents  for  house  to  house  distribution  has  made 
consideralile  progress.  Miners'  safety  lam])s  worked  by  Small  poit- 
able  accumulators  have  proved  successful,  and  the  principle  is  likely 
to  extend  to  other  cases,  although  for  general  use  the  cost  is  at  present 
prohibitory.  Schemes  are  from  time  to  time  brought  forward  for 
pnxlucing  the  electric  light  from  primary  batteries  instead  of  by  me- 
chanical mrce  exerted  through  a  dynamo,  but  except  for  very  special 
cases  they  are  entirely  fallacious,  and  serve  only  .as  a  snare  f or  in  vestors. 

The  keen  comijetition  of  manufacturers  during  the  last  few  years  has 
broDght  inU)  prominence  the  geographical  advantages  and  ilrawbacks 
of  different  localities.  C'ontiguity  to  a  port  of  shipment  is  of  increased 
value  ill  those  trailcs  where  weight  Ijcars  a  high  proportion  to  value, 
and  the  midland  districts  are  subject  to  charges  which  handicap  them 
heavily.  The  ship  canal  to  Manchester,  those  projected  from  the 
Trent  and  the  .Severn  to  liirmingham,  the  construction  of  the  Barry 
Docks,  the  improvements  at  Milford,  Barrow  and  Preston,  are  all 
attempts  to  overcome  a  similar  difficulty. 

Lo.sDO.s  ;  Janiuiry  2,  1888. 
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PUBLIC  WORKS  DEPARTMENT. 
Mysore,  Februfipy  4,  1888. 

Mr.  J.  B.  Cbalon,  Assistant  Engineer,  is  granted  furlough  for 
15  montlis  under  the  Civil  Leave  ('ode,  with  effect  from  the 
forenoon  of  the  25tli  October  1687.  The  privilege  leave  for 
3  months  granted  in  Notification,  dated  21st  November  1887,  is 
hereby  cancelled. 

Madras,  February  7,  1888. 

The  following  promotion  is  made  : — 

Mr.  J.  Uannan,  Executive  EnE;ineer,  let  grade,  in  charge  olE 
the  II.  Circle,  to  be  Siiperiiitendiiig  Engineer,  3id  class,  tem- 
porary rank,  linring  the  absence  in  Englaiul  on  special  duty  of 
Lieutenant-Colonel  J.  Feiinycuick,  r.e  ,  or    until    further   orders. 

The  services  of  Mr.  C.  A.  B.  Target,  Executive  Engineer,  let 
grade,  are  replaced  at  the  disposal  of  the  Government  of  India, 
Public  Works  Department. 

M.  R.  Ry.  S.  Subliaraya  Chariyar  Avargal,  Rai  Bahadur,  Exe- 
cutive Engineer,  3rd  grade,  enb.  pro  tern.,  is  granted  leave  on 
medical  certificate  for  two  months  from  the  15th  January  1888. 

The  following  postings  are  ordered  :  — 

Amrito  Lall  Roy  Chowdry,  Rai  Bahadur,  Executive  Engineer, 
2nd  grade,  Bengal,  to  the  charge  of  No.  III.  Party,}  Tank 
Restoration  Scheme,  Kurnool.  To  join  on  arrival. 

Mr.  W.  .Jopp,  Assistant  Engineer,  Ist  prade,  to  the  VI.  Circle, 
for  charge  of  the  Ramnad  Division.  To  join  on  return  from 
furlough. 

Mr.  W.  Knowles,  Assistant  Engineer,  2nd  grade,  is  declared 
to  have  passed,  on  the  19tL  January  1888,  the  Professional  Exa- 
mination prescribed  in  the  Public  Works  Code  and  the  Colloquial 
Examination  in  Telugu. 

The  following  promotions  are  made  : — 

Mr.  W.  Jojip  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  with  effect  from  date 
of  assuming  charge  of  Ramnad  Division. 

Mr.  W.  Knowies,  Assistant  Engineer,  2nd  grade,  to  Assistant 
Engineer,  1st  grade,  permanent  rank,  with  effect  from  19th 
January  1888. 

The  following  honorary  promotions  are  made  with  effect  from 
Ist  February  1888  :— 

Mr.  J.  D.  Legge,  Sub-Engineer,  2nd  grade,  te  be  Assistant 
Engineer,  2nd  grade,  honorary  rank. 

Mr.  S.  Francis,  Sub-Engineer,  2nd  grade,  to  be  Assistant 
Engineer,  2nd  grade,  honorary  rank. 

Bombay,  February  9, 1888. 

Mr.  G.  O.  W.  Dunn,  Executive  Engineer,  4th  grade,  is  allowed 
furlough,  under  section  50  of  the  Civil  Leave  Code,  for  fifteen 
months,  with  the  usual  subsidiary  leave,  from  such  date  in  March 
next  as  he  may  avail  himself  of  it. 

Punjab,  February  9, 1888. 

Mr.  C.  Roberts,  Assistant  Engineer,  2nd  grade,  attached  to 
the  Kohat  Provincial  Division,  passed  the  Departmental  Standard 
Examinarion  prescribed  in  the  Public  Works  Department  Code, 
on  the  28lh  October  1887. 

Mr.  C.  H.  Barratt,  Executive  Engineer,  4th  grade,  temporary 
rank,  attached  to  the  Rawalpindi  Provincial  Division,  is  allowed 
one  year's  furlough  to  Europe  under  the  Civil  Leave  Code,  with 
effect  from  the  Ist  April  1888,  or  such  subsequent  date  as  he 
may  avail  himself  of  the  same. 

Central  Provinces,  February  11, 1888. 

Mr.  D.  Wallace,  Executive  Engineer,  2ud  grade,  on  special 
duty,  is  posted  to  the  charge  of  the  Eastern  Division,  with  effect 
from  the  forenoon  of  the  2-2nd  ultimo. 

India,  February  11, 1888. 

Rai  Saliib  Dharm  Sing  Soin,  Assistant  Engineer,  Ist  grade, 
temporarily  employed  in  the  Punjab,  is  permanently  transferred 
to  that  Province  from  the  Local  Administration  List. 

Lieutenant  Philip  Geoffrey  Twining,  r.e.,  is  appointed  to  the 
Department  as  an  Assistant  Engineer,  2nd  grade,  and  posted  to 
State  Railways.  Lieutenant  Twining  is  placed  at  the  disposal  of 
the  Director-General  of  Railways. 

The  services  of  Mr.  R.  T.  Denne,  Executive  Engineer,  4th  grade, 
temporary  lank.  State  Railways,  temporarily  employed  in  Balu- 
chistan, are  placed  at  the  disposal  of  the  Bengal-Nagpur  Railway 
Company. 

Mr.  C.  J.  K.  Watson,  Executive  Engineer,  3id  grade,  Bengal,  is 
temporarily  transfer)  ed  to  the  Accounts  Branch,  with  the  tempo- 
rary rank  of  Examiner,  4th  class,  3rd  grade,  and  is  posted  to  the 
OflN'ce  of  the  Examiner  of  Public  Works  Accounts,  North-Western 
Provinces  and  Oudli. 

Lieutenant-Colonel  W.  J.  Engledue,  R.E.,  Executive  Engineer, 
lat  grade,  State  Railways,  attached  to  the  Office  of  the  Consulting 
Engineer  to  the  Government  of  India  for  Railways,  Calcutta,  is 
granted  special  leave  for  one  year,  under  the  terms  of  Public 
Works  Department  letter,  dated  3rd  October  1887,  with  effect 
from  the  15th  March,  or  from  such  date  as  lie  may  avail  himself 
of  it. 
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Captain  R.  O.  Lloyd,  R.E.,  Executive  Engineer,  2nd  grade,  on 
return  from  field  service,  reverted  to  the  Public  Works  Department, 
with  effect  from  2ni  February    1888. 

Mr.  C.  A.  B.  Target,  Executive  Engineer,  1st  grade,  Eajpu- 
tana,  temporarily  employed  under  the  Madras  Government,  is 
transferred  to  Burma  Provincial  Establishment. 

Eai  Anirito  Lall  Roy  Chowdry  Bahadoor,  Executive  Engineer, 
2nd  grade,  Bengal,  is  transferred  temporarily  to  Madras. 

The  services  of  the  nndernientioned  officers  are  temporarily, 
placed  at  the  disposal  of  the  Punjab  Government  for  employment 
on  the  Patiala-Bhatinda  Railway  : — 

Mr.  W.  A.  Lesmond,  Executive  Engineer,  2nd  grade.  State 
Railways. 

Mr.  R.  L.  Campbell,  Executive  Engineer,  4th  grade,  sub.  pro 
tem.,  State  Railways. 

Military   Works  Department. 

Lieutenant  J.  W.  Pringle,  r.b.,  Assistant  Engineer,  2nd  grade, 
passed  the  colloquial  examination  in  Hindustani  required  by 
Public  Works  Department  Code,  on  the  17th   January   1888. 

Director-Oeneral  of  Raihoays. 

With  reference  to  Public  Works  Department  Notification 
dated  2nd  February  1888,  Mr.  C.  J.  S.  Baker,  Executive  En- 
gineer, 4th  grade,  sub.  pi'o  tern.,  is  posted  to  the  North-Wcstern 
Railway. 

Mr.  G.  F.  Thompson,  Assistant  Engineer,  2nd  grade,  passed 
the  Lower  and  Departmental  Standard  Examinations  in  Hin- 
dustani, as  prescribed  in  Public  Works  Department  Code,  on 
the  2nd  and  16th  January  1888,  respectively. 

:  Bengal,  February  15,  1888. 

Estahlishm  ent —  Genera  I. 

Mr.  J.  C.  Hewitt,  Assistant  Engineer,  is  transferred  from  the 
Jessore  to  the  Hazaribagh  Division. 

The  Lieutenant-Governor  is  pleased  to  make  tlie  following  pro- 
motions and  reversion  in  the  Engineer  Establishment,  with  effect 
from  the  dates  specified  : — 

Mr.  C.  A.  Mills,  from  Executive  Engineer,  3rd  grade,  to  Exe- 
cutive Engineer,  2nd  grade,  sub.  pro  tern.,  wiih  effect  from  28th 
December  1887. 

Mr.  J.  C.  White,  from  Executive  Engineer,  4th  grade,  to  Execu- 
tive Engineer,  3rd  grade,  sub.  pro  tern.,  with  effect  from  28th  De- 
cember 1887. 

Mr.  J.  T.  Boase,  from  Executive  Engineer,  4th  grade,  temporary 
rank,  to  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  with  effect 
from  28th  December  1887. 

Mr.  A.  H.  Mason  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer  4th  grade,  temporary  rank,  with  effect  from  28th 
December  1887. 

Mr.  T.  Butler,  from  Executive  Engineer,  4th  grade,  temporary 
rank,  to  revert  to  Assistant  Engineer,  1st  grade,  with  effect  from 
2nd  February  1888. 

Mr.  R.  E.  Carter,  from  Assistant  Engineer,  1st  grade,  to  Execu- 
tive Engineer.  4th  grade,  temporary  rank,  with  effect  from  2nd 
February  1888. 

EstahUihmeni — Irrigu  tion. 

Mr.  T.  Butler,  Assistant  Engineer,  attached  to  the  Brahmini- 
Byturni  Division,  is  allowed  furlough  for  nine  months  from  the 
25th  instant. 

Mr.  O.  C.  Lees,  Executive  Engineer  in  charge  of  the  Circular 
and  Eastern  Canals  Division,  is  granted  furlough  for  nine  months 
from  the  10th  March  1888. 


Inlitan  Engineering  jpatent  Jlegister. 

Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  tlie  provisions  of  Act  XV.  of  1859,  in  the  OflRce  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department  : — 

The  8tli  Fe^raary  1SS8. 

100  of  '87. — The  Lartigue  Railway  Construction  Company,  Limited, 

of  No.  10,  Drapers  Gardens,  in  the  City  of  London, 
England. — For  improvements  in  single-rail  elevated 
raihiw/x  and  vehiden  the  refor. 

101  of  '87  — Tlie  Lartigue  Railway  Construction  Company,  Limited, 

of  No.  10,  Drapers  Gardens,  in  the  City  of  London, 
England.' — For  imjrrovemeuti  in  locomotives  jor  sinyle- 
rail  elevated  yaibimys. 
182  of  '87.  -Charles  Arthur  Turton,  Tea  Planter,  of  the  Lukwah 
Tea  Company,  Limited,  Upper  Assam.— /br  improved 
methods  and  appliances  Jot  inilherimj  tea  leaf. 

6  of  '88. — Alexander  McCulloch,  6,  Panmure  Street,  Dundee' 
Civil  Engineer,  Alexander  Carrie,  Baldragon,  near 
Dundee,  Spinning  Overseer,  and  David  (Jglive,  of 
West  March,  Monifieth,  near  Dundee,  Mechanic,  all 
in  the  county  of  Forfar,  Scotland. — For  improvements 
in  machinery  for  spinning  or  twisting  fihrcnis  materials. 


East  Indian    Railway. 


n  ALE  OP  SURPLUS  AND  CONDEMNED  STORES  COM- 
'-'  prising  cargo  and  other  boats,  scrap  iron  borings,  scrap,  cast  and 
wrought  iron,  scrap  steel,  brass,  and  copper,  mixed  metal  borings 
and  sweepings,  old  iron  and  steel  rails  and  crossings,  old  wheel 
centres  with  steel  tyres,  iron  skeleton  wheels,  steel  axles,  locomo- 
tive driving  wheels  with  crank  axle,  steel  wheels  and  axles  for 
colliery  tram-trucks  and  iron  colliery  tubs,  wrought  iron  girders* 
'ton  spikes,  steel  fish  plates,  roofing  tiles,  fire-bricks,  miscellaneous 
firewood,  firewood  sleepers,  &c.  &c.  &c. 

Tenders  will  be  received  at  the  office  of  the  Controller  of  Stores, 
East  Indian  Railway  Company,  Fairlie  Place,  Calcutta,  up  to  noon 
of  Wednesday,  the  29th  February,  1888,  for  the  purchase  of  surplus 
and  condemned  stores  as  above,  at  Howrah,  Giridih,  Asansoli 
Jamalpur,  Dinapore,  Allahabad,  Cawnpore,  Ferozabad,  Tundia, 
Agra  Junction,  Bhaudai,  and  Gliaziabad, 

Tenders  must  be  submitted  in  the  form  to  be  obtained  at  the 
office  of  the  Controller  of  Stores,  where  printed  lists  of  the  stores 
can  also  be  had,  and  tenders  submitted  in  any  other  way  will  not 
be  considered. 

The  various  lots  are  open  to  inspection  by  intending  purchasers 
on  application  to  the  Storekeepers  in  charge  of  the  depots  where 
the  stores  are  respectively  located. 


Calcutta,  January  27,  1888. 


D.  W.  CAMPBELL, 

Agent. 
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[February  18,  '88. 


EAST  INDIAN  RAILWAY. 

rviitiHjn  Jlat<>  for  Sale. 

TWO  pontoons  of  wrought  iron,    strongly   coustructed   for   use 
in  the  erection  of  the  railway  bridge  at  Hooghly  and  at   the 
same  time  suited  for  use  as  flats  for  river  trade. 

The  following    are    the  principal  dimensions   of    each   of  the 
Teasels:— 

Length  over  all  ...  ...  —  225  feet 

Breadth         ...  ...  —  —     26      „ 

Depth  ...  ...  •••  •••       "      n 

Since  the  bridge  was  enished  the  vessels  have  been  fitted  with 
steering  gear  to  enable  them  to  work  as  barges. 

Draught  unloaded  ...  —  1  foot  6  inches. 

„       loaded  with  SCO  tons  ...  5  feet  3  inches. 

Further  particulars  on  application — 

D.  W.  CAMPBELL, 
Calcutta  :         \                                                      ^9«nt. 
Wth    February  1888.  j  ^^ 


NOTICE. 


P  El  T  G  E    !R  s     2 

NEW  TYPES  OF  CHEAP  ROOFS. 


BY 


W.  G.  BLIGH,  Executive  Engineer. 

Reprinted  from  "Indian  Engineering." 
(61)  Api^ly  to — AUTHOR,  MiRZAPORE. 

■  WANTED 

Copies  of  Indian  Engineering  of  the  30th 
July.  Full  price,  or  other  numbers  in  exchange, 
will  be  given. 


Address — Editor, 


TENDERS,  with  designs  and  specifications,  are  invited  for 
the  CONSTRUCTION  of  a  teak  built  STEAM 
LAUNCH,  dimensions  about  30'  x  8'  x  4'  with  a  pair  of 
high  pressure  engines  of  about  10  H.-P.  nominal. 

ALSO 

For  the  CONSTRUCTION  of  three  small  teak  built  WARP 
BOATS  complete,  length  16  feet,  beam  6  feet  4  inches,  depth 
2  feet  4  inches,  similar  to  those  in  use  at  Prince's  Dock. 

Tenders,  which  will  be  received  up  to  29th  Fe\)ruary  1888, 
should  state  the  date  on  which  the  vessels  will  be  delivered 
complete. 

Particulars  of  the  above  can  be  obtained  at  the    Port  Office. 

The  Port  Officer  does  not  bind  himself  to  accept  the  lowest 
or  any  tender. 

HENRY  MORLAND,  Kt.,  Capt.  I.M., 
Port  Office,  Bombay  ;  )  fort  Officer  of  Bombay. 

January,    18    1888.      /  (64) 

NOTICE. 

WANTED  a   District  Engineer  for  the  District  Boird   of 
Pooree  on  a  salary  of  Rs.    250  a   month,    exclusive  of 
travelling  allowance. 

Candidates  must  possess  qualifications  as  prescribed  by 
Government  in  the  Calcutta  Gazette  of  16t,h  March  1887, 
Part  B,  page  79.  None  but  thoroughly  experienced  and  com- 
petent officers  need  apply. 

Applications,  accompanied  by  testimonials,  medical  and 
age  certificates,  must  be  sent  in  en  or  before  the  25th  March 
1888.  Preference  given  to  one  who  knows  the  district, 

A.  L.  SANDEL, 

ViCE-OlIAIRMAN, 

District  Hoard,  Pooree. 
District  Board's  Office,  Pookee,  ) 

Tlie  1th  February  1888.  j 


GREAT 

WESTERN 
HOTEL, 

BOMBAY. 

[29] 

Fpank  W.  Thompson,  B.E., 

Of  Ceylon 

la  on  a  visit  to  Australian  Colonies. 

Address — 

c/o  Editor  of  this  Journal. 


The  engineering  &  MINING  JOURNAL. 

SCBSCUIPTION  PitiCE,  including  pnstui;e  for 
India  and  all  countries  in  the  Postal  Union, 
$,'5=20«.  =Rs.  14  per  annum.  All  payments 
must  be  made  in  advance. 

''I'^he  Scientific  Publishing  Co., 

■*-     27,  PAUK  PLACE,  NEW  YOUK, 
Agents  for  Indian  Ent/ineering. 

NEW  BOOKS. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I. O.K.,  late  Kxecutive  Engineer, 
P.W.D.,  Pnnjab,  Fellow  of  the  Punjab  Uni- 
verflity. 

Specifications  op  Wobks,  with  a  few  Useful 
Rules,  Formula;,  and  Tables,  Illustrated  with 
Examples.   Ke.   1-0-0. 

UsKFDL  KuLRS  AND  Tablks  relating  to  Mea- 
Burement  of  Timber,  Illustrated  with  Praci  ical 
Examples.  Second  edition,  revised  and  im- 
proved.    Rs.  2-8-0. 

*,*  These  Tables  Rive  at  sight  tlie  mibie  and  snner- 
ficlal  contents  of  Timbers.  They  are  designed  for  the 
use  of  En«ineers,Overseers,  Contractors,  and  others. 

Thk  new  IMPEltlAL  PKKSS,   Lahore. 


PATENT  POCKET  SLIDE  RULES, 

For  Engineering;  Calculations, 

Forgiving  at  sigkt  results  which  would  othenms* 
he  only  obtained  by  working  tedious  tnaikentaiieat 
foriitulit. 

Designed  nnd  patented  by  LALA  GANGA  RAM, 

A.  M.  I.  0.  B,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 

No.  1,  —For  Scantlings  of    Timber  in  Beams  and 

Joists,  and  for  Strains  on  Trusaes,   Ap* 

plicable  to  all  forms  and   Spans.     Prict 

^  Rs.    ..  ..  ..  ..10 

?3     No.  2. — For  Tbiclcness  of  Retaining  Walls  {level 
topped  and  surcharged),  all  shapes  aad 
heiglita,  under  all  possible   conditions. 
Price  Rs.  . .  . .  .     « 

Ko.  3. — For  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  &c.,  all  form  and  spans)  ; 
Bending  and  Shearing  Strjiins  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  counter-bracing  deter, 
mined  at  sight.     Price  Us.  ..  10 

■■Z\  FULL  SET  FOR  Rs.  21 

Illustrated  Pamphlet  of  Instructions,  shewlni; 
several  examples  worked  out,  accompany  each  In- 
strument.   Pamphlet  separate,  8  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 


GEO.  GAHAGAN  &  CO., 

ENailTEEHS,    FOTTITDEIIS,    AND    TZlvIBEIl  IflEECHANTS. 

CASTINGS  UP  TO  30  TONS  DAILY,    FORCINGS  UNDER  STEAM  HAMMER,    RIVETTING  BY  HYDRAULIC  RIVEHER. 


Designs  and  Estimates  fur  niahed  for  Bridges,  Roofs,  and  all  kinds  of  Iron  and  Brass  ivorTc. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN  FIRMS:— 
BrOWa    and    Llay'S    Portable    Engines,    Vertical    Engines,    and    Centrifugal   Pumps.     ThO  Hhenisll  DynamitO 

Company-    The  TJaited  Hhenialx  "Westphalian  Gunpowder.    Lee  and  Son's  Celebrated  Portland  Oemeut. 

J-  S-  Morgan  and  Son's  Mangalore  Tiles. 

FOR  SALE  :— Corrugated  Iron,  ("Ash  and  LacyV  well-known  Globe  Brand,)  Plate,  Bar,  Angle  and  Tee  Iron,  Oast  and 

Wrought  Iron  Pipes  and  Fittings,  Tools,  &c. 

Olaajrov  Coats  Iron  and  Steel  Company's  Steel  and  Iron  Anglos  and  Tees.   Flat,  Round  and  Snuare  Tsars  "  Coats  Best. 

S?*J  ^"*™^^®   T.  .        .■■  •••  Rs.  1    6  per  lb.     I    No.  1  Blasting  Gelatine  ...  ••    Rs.  1    12  per  lb. 

Treble  Dynamite  Detonators  ...     „    2  10  per  100    I    Gelatine  Detonators         ...  .-      „    2    14  per  100 

(**)  BELLASIS   ROAD,   BYCULLA,  BOMBAY. 
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gioikts. 


The  Office  of  PMication  of  iiiliian  Ciigitiffriiij  is  at  the  "Star 
Press,"  19,  Lull  Bazar,  Calcutta, 

General  correspondence,  and  all  communications  hearing  upon 
literary  mutters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  iSpence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  h^isiness  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrik  &  Co.,  103,  Clive  Street, 
Calcutta;  and  all  remittances  be  made  payable  to  them. 


Stims  of  jfubscription  : 

Yearly.  Half-yearly.  Quarterly 

Including  Postage  in  India        ...  Bs.  12     ...     Rs.  7     ...     Rs.  4 

Specimen  copy — Free ;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING, 


LONDON.— Street  &  Co.,  30,  Comhill,  B.C. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

ROME. — LoEscHER  &  Co. 

STRAITS  SE'ri'LEMENTS.— "  The  Straits  Times,"  Singapore. 

CHINA    AND   JAPAN. — Lane,  Crawford   &   Co.,     Hong-Kong. 

Shanghai,  and  Yokohama. 
JAVA.— G.  KoLFF  &  Co.,  Bataria. 
AUSTRALIA. — Gordon  &GoTcn,  Melbourne,  Sydney,  and  Brisbane 


Scale  of  Q!harge8  for  j^fdverliaements. 

One  Page.  Half  Page.        Quarter  P:ige.  Eighth  Page.        Sixteenth  Page. 

Rs.  50    ...     Bs.  30     ...     Bs.  18     ...     Bs.  10      ..,      Bs.  6. 
Double  the.se  rate.s  for  outside  front. 
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ANSWERS  TO  CORBE.SPONDENTS. 
"  X."  "  W.  G.  Bmoh,"   'Tcsser,"  and    '"Public  Health."— In 
onr  next. 

"P.    W.    Inspector."— Thanks  ;  hut   the  subject  has  be«n  dis 
cussed  dry  in  our  columns  duting  the  past  few  mouths. 

Several  communications  are  held  over  for  want  of  space. 
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INDIAN  RAILWAYS:   A  RETROSPECT. 
FuoM  tliG  Administration  Report  of  the  Director-General 
of  Indian  Railways  on  the  progress  and  present  condition 
of  our  railway  system,  we  find  that  on  the   .31st  of  March 
last   the  total   extent   of  railways   open    for  traffic  in  this 
country  was  13,.390i  miles,  of  which  ,4,5.38J    miles   were 
managed   by    guaranteed,  assisted,  and  other  Companies, 
7,9.52  J,    miles   are  State  lines,  either  Imperial  or  Provin- 
cial, and  899  J  miles  belong  to  Native  States.  The  extent  of 
lines  imder  construction  was  3,205f  miles.    The  total  capi- 
tal outlay  on  railways  and  steam  services  connected  with 
them  on  the  last  day  of  1886  amounted  to  £170,498,911 
(assuming  £1  to  represent  10  Rs.),   of  which    £60,763,058 
have  been  expended  by  guaranteed  companies,  £100,780,- 
534  ou  State  Railways,  inclusive  of  £35,221,312,  theccst  of 
the  Ea.«t    Indian  Railway,  £3,423,307    on  as-sisted  compa- 
nies'  lines,   and  £5,531,952  on   Native  State  lines.     The 
gross  receipts  during  the  year  1886  amounted  to  £18,704,- 
536,  compared  with  £17,989,625  in  the  previous  calendar 
year  ;  the  working  expenses  were  £8,930,983,  as  compar- 
ed with  £8,863,294  in  188.5.     The  net  revenue  amounted 
to  £9,773,553,  of  which  the  East  India  Railway,  including 
the  branches  worked  by  the  Company,  contributed  £3,133,- 
232,  the  guaranteed  lines  £3,654,183,    the    a.ssisted    com- 
panies  £124,003,    the   State  lines  (excluding    the  East 
Indian   Railway    and  branches)  £2,702,533,  and  the  lines 
in   Native   States   £159,602.      The  total  net  earnings  on 
all  the  lines  in  1886  .shewed   a  return  of  £5  14s.  8d.  per 
cent,  per  annum,    as  compared  with  £5   12s.  9(/.  in  1885, 
or  leaving  out  of  calculation  steam-boat  services  and  sus- 
pense, of  £5  18s.  Id.  as  compared   with  £5  16s.  8d.      On 
the  other  hand,  including  steam-boat  service  and  suspense, 
the  East  Indian  Railway  and  branches  yielded  £8  8s.  lid, 
per  cent,   the  guaranteed  lines  paid  £6  Os.  3d.  per  cent., 
the  State  lines,     Imperial   and   Provincial,  excluding  the 
Eitst  India   Railway   and   branches,   paid    £4  4s.  8d.   per 
cent.,     the     assisted   lines,    excluding    the     Tarkeshwar, 
£3  16s.  M.,  and    the   Native   State     lines    £2    17s.  8d. 
per    cent.     To    prove    how    popular    railway   travelling 
is  among    all    classes    of  the   people    in  India,  we  have 
only    to    cite    a    few    figures    which  speak  significantly 
for  ■  themselves.  In  1886   the  total   number  of  pas-sengers 
carried   was    88,436,318     as    compared   with  80,864,779 
in    1885,    and    the    receipts   from    the    coaching    traffic 
amounted    to    £5,793,152    as    compared   with    £5,538,- 
126.     The  aggregate  tonnage    carried    has   amounted   to 
19,576,365   tons  as  compared   with  18,925,385    tons,  and 
the  earnings    from  goods   traffic    have    amounted  to  £12,- 
385,914  as   compared   with    £11,915,-375   in    1885.     The' 
summary  of  the   principal  articles  of  trade  carried  on  all 
Indian   railways  shews   an    increase  of  941,856    tons,  or, 
excluding  railway  materials  and  revenue  stores,   the  total 
weight    carried  has  shown    an    improvement   by  787,959 
tons.     It  would  be   interesting  to   know  how   the  several 
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lines  have   contributed  to  this  result,   we   will   therefore 
summarise  the  returns  of  the  more  important  lines : — 

OCDH  AND  RoHlLKUND  RAILWAY.— Owing  to  the  har- 
vest ha\-ing  been  a  short  one  throughout  the  provinces 
served  by  this  line  and  those  approximate  to  it,  during 
the  first  half  of  the  past  year,  the  net  receipts  only  fell 
short  of  the  5  per  cent  gtiaranteed  rate  of  interest  by 
£466,  and  this  result  was  attained  in  the  teeth  of  a  verj- 
considerable  falling  off  in  the  goods  traffic,  the  deficit,  as 
compared  with  the  corrt>sponding  half-year  of  1886,  being 
BO  leas  than  £15,466.  But  for  this  unfortunate  fact  the 
profits  would  have  exceeded  the  guaranteed  rate  of  inter- 
est by  a  very  large  amount.  Notwithstanding  this  fiill- 
ing  off,  there  would  still  have  been  a  small  balance  over 
aod  above  the  guaranteetl  rate,  had  not  a  sum  of  £6,51G 
been  paid  to  the  Secretary  of  State  as  "  interest  on  over- 
drafts of  capital  accounts, "  and  "  interest  on  £500,000 
advanced  for  pajTuent  of  debentures  from  22nd  Januar}' 
to  26th  March  1887,"  at  5  per  cent.  There  was  some 
disapix>intmcnt  in  the  matter  of  coaching  traffic  as  a 
large  accession  to  it  had  been  anticipated.  The  gross 
decrease  in  the  expenditure  under  the  three  principal 
heads  of  maintenance  of  way,  works  and  stations,  locomo- 
tive expenses,  carriage  and  wagon  expenses  was  £17,633 
and  the  locomotive  department  alone  is  credited  with 
£10,821  of  this  saving.  In  spite  of  a  small  increased  open 
mileage  of  between  6  and  7  miles,  the  expenditure  had 
fallen  to  49'08  on  gross  receipts.  The  bridge  over  the 
Ganges  at  Benares,  consisting  of  7  spans  of  356  feet  and 
9  flood  openings  of  110  feet,  cost  about  £750,000.  The 
Secretary  of  State  has  signified  his  intention  of  pur- 
chasing the  line  at  the  expiration  of  the  first  20  years  of 
the  contract,  viz.,  in  December  of  the  present  year. 

Gbeat  Ixdian  Peninsular  Railway. — A  dividend 
for  the  first  half-year,  which  with  the  guaranteed  amount 
will  be  equal  to  close  upon  4  per  cent,  has  been  declared 
on  this  line.  The  ratio  of  expenditure  to  receipts  has 
been  brought  to  something  below  40  per  cent.,  a  most 
satisfactory  state  of  affairs,  or  as  the  Chairman  put  it  at  the 
last  meeting,  "  is  the  best  thing  that  has  ever  been  done 
by  a  railway."  The  G.  I.  P.  line  has  contributed  nearly 
47  per  cent,  to  the  total  increase  of  all  the  luies  in  India. 
Colonel  Conway-Gordon  says:  "  this  .satisfactory  result  is 
attributed  to  the  improvement  reconled  under  goods  Traf- 
fic, towards  which  the  carriage  of  cotton,  wheat,  and  railway 
materials  mainly  contributed."  Wheat  alone  brought 
in  £521,386. 

There  was  aq  expectation  that  this  wheat  traffic  would 
be  coastant.  So  far  as  the  United  States  are  concerned 
there  is  no  cause  for  future  anxiety,  but  Russia  has  .sprung 
a  mine  on  the  importers  in  the  United  Kingdom  and  there 
were  apprehensions  that  she  would  to  a  certain  extent 
swamp  the  market.  Even  if  it  were  so,  there  were  other 
articles  of  tra<lc  to  which  the  Great  Indian  Peninsula 
Railway  might  look  forward  \s-ith  a  certain  degree 
of  satisfaction.  Cotton  promises  well.  The  item  that  has 
materially  helped  to  swell  the  profits  has  been  the  carri- 
age of  railway  material  for  other  lines.  It  is  satisfactory 
to  note   that  every  year  old  iron  is  replaced  by  new  steel 


rails,  and  in  the  half-year  under  notice  850  miles  have 
been  laid  with  steel  rails.  The  latter  last  on  an  average 
from  three  to  four  times  as  long  as  the  iron  rails  and 
cost  very  much  less  than  the  iron  rails  of  the  past  genera- 
tion. 

Inl.\nd  Midland  Railway. — If  the  country  which  has 
no  historj'  to  record  is  a  happy  one  this  Railway  Company 
ought  to  congratulate  itself  under  the  circumstances,  for 
as  the  Chairman  put  it,  there  was  "  not  much  in  the  wny 
of  result  at  present  beyond  the  fact  that  the  construc- 
tion of  the  line  is  proceeding  in  a  rapid  and  satisfactory 
manner."  The  map  of  the  line  was  referred  to  and  all 
hopeful  prophecies  hazarded  to  which  we  need  not  refer 
here.  The  report  laid  before  the  Directors  and  represen- 
tatives of  the  shareholders  was  one  tinged  with  coleur 
de  rose,  and  may  they  realise  it  is  our  earnest  prayer  In 
our  next   we  hope  to  take  up  the  other  railways  in  turn. 


THE  MADRAS  ADMINISTRATION  REPORT, 

1886-87. 

The  total  area  of  the  Madras  Presidency  by  latest  es- 
timate is  141,617  square  miles  ;  and  topographical  survey 
of  53,737  square  miles  has  been  completed.  During  1886- 
87,  1,606  sfjuare  miles  were  mapped  on  the  scale  of  16 
inches  to  a  mile,  and  706  square  miles  on  smaller  scales. 
These  figures  are  derived  from  the  Madras  Government's 
Administration  Report  for  1886-87,  from  which  it  is  our 
intention  to  select  and  boil  down  such  salient  items  of 
information  as  are  likely  to  interest  readers  of  Indian 
Engineering. 

Turning  to  the  chapter  on  Public  Works  we  naturally 
find  the  Madras  Harbour  Works  bulking  large  in  the 
record,  although  the  progress  made  with  them  was  much 
less  than  had  been  hoped  for.  Still,  an  advance  W((^ 
made,  and  the  new  system  of  building  and  protecting  the 
walls  thoroughly  started.  The  superstructure  of  the  north 
pier  was  advanced  by  a  length  of  445  lineal  feet,  645  con- 
crete blocks  having  been  used  for  this  purpose,  all  tho- 
roughly bonded  together  and  secured  by  iron  cramps  to  one 
another.  In  addition  to  this  work,  828  blocks,  represent- 
ing 24,382  tons  of  concrete,  were  deposited^n  the  wave- 
breaker  on  the  sea  side  of  the  north  pier.  In  the  rubble 
foundations  98,560  tons  of  stone  Avere  deposited.  The 
south  pier  superstructure  was  advanced  by  a  length  of 
30.0  feet,  383  blocks  being  used  in  the  construction. 
There  were  also  552J  blocks  placed  outside,  to  form  a 
wave-breaker,  and  16,242  tons  of  stone  were  dejmsited 
in  the  foundation.  Much  difficulty  was  experienced  at 
the  south  pier  in  consequence  of  old  blocks  from  the 
ruined  work  being  thrown  by  the  sea  into  the  line  of  new 
foundations,  but  many  of  them  were  utilized  in  the  wave- 
breaker.  Concrete  block-making  progressed  fairly  well, 
and  2,151  blocks  of  diffierent  shapes  were  made.  At 
Nega2)atani  it  is  intended  to  fill  in  the  abandoned 
boat  basin,  and  to  divert  the  town  drainage  from 
the  foreshore.  A  scheme  for  the  drainage  and  water- 
supply  of  the  town  is  also  mentioned  as  under  the  Exe- 
cutive Engineer's  consideration.  The  Ootacamund  water- 
works were  carried  towards  completion  dining  tlie  year 
under  review.     Good  progress  was  made  on  the  work  of 
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reforming  the  Calicut-Vayitri  road ;  the  big  bridge  over 
the  river  Vaigai  at  Madura  was  begun. 

The  total  area  occupied  for  irrigation  was  4,882,91.3 
acres,  the  total  revenue  assessed  on  irrigated  lands  was 
Rs.  2,28,35,766  as  against  Rs.  2,22,46,501  in  the  previous 
year.  Tlie  Godavari  river  rose  above  the  crest  of  the 
anient  on  the  7th  June  1886,  and  did  not  agahi  fall  below 
that  level  till  the  22nd  March  1887.  Such  a  flood  as 
that  of  July  and  August  1886  was  never  before  known. 
In  the  eastern  section  the  head  lock  at  Dowlaishwei-am 
■was  destroyed,  and  for  some  time  the  head  sluices  were  in 
great  danger.  Ultimately,  the  only  masonry  works  in- 
jured were  the  Chopella  lock,  and  the  establishment 
Bheds  connected  with  it.  The  small  amount  of  damage 
done  by  this  abnormal,  seemingly  resistless  flood  attests 
the  good  quality  of  the  works  against  which  it  vainly 
wasted  its  fury.  The  Periyar  iriigation  project,  sanction- 
ed by  the  Seer*  tary  of  State  for  India  three-and-a-half- 
years  ago  is  still  an  embryo  in  course  of  being  stifled  by 
the  ubiquity  of  "  Financial  pressure."  'Tis  a  pity.  The 
object  of  the  work  is  to  utilize  a  portion  of  the  super- 
abundant rainfall  on  the  western  slopes  of  the  ghats  for 
the  purposes  of  irrigation  in  the  district  of  Madura  to 
the  east  of  the  water-shed,  where  the  rainfall  is  com- 
paratively scanty,  and  often  very  uncertain,  and 
where  famine  has  in  consequence  been  severely  felt  on 
more  than  one  occasion.  It  is  proposed  to  accomplish 
this  object  by  diverting  to  the  eastern  side  of  the 
ghats  the  waters  of  the  river  Periyar,  which  rises  on 
the  western  side,  traverses  the  Native  State  of  Travancore, 
and  falls  into  the  sea  near  Cochin.  The  head  works  for 
•catchment  of  the  water  are  to  consist  of  a  dam  made  of 
concrete,  155  feet  in  height  above  the  deep  bed  of  the 
river.  From  tlie  reservoir  thus  formed  the  water  will  be 
passed  by  a  subterranean  aqueduct,  6,650  feet  in  length 
constructed  through  the  water-shed  ridge  into  the  Soo- 
rooly,  down  which  it  will  flow  into  the  Yaigai  whence  its 
waters  will  be  utilized  for  irrigation  and  fertilization  of  a 
hundred  thousand  acres  of  land. 

As  to  Railway  working  we  are  told  that  the  inci'ease  in 
the  number  of  passengers  carried  on  the  Madras  Railway 
was  v.ery  marked,  and  that  on  the  South  Indian  Railway 
the  goods  traffic  shewed  steady  development  throughout 
the  line.  There  were  no  train  accidents  of  a  serious 
character  during  the  year,  and  the  only  damage  by  floods 
of  any  importance  occurred  on  the  Madras  Railway  in 
November  1886  when  two  piers  and  three  arches  of  the 
Swarnamukhi  bridge  were  destroyed  during  a  cyclone, 
and  through  communication  was  suspended  for  thirteen 
days.  The  bridge,  which  consists  of  nine  30  feet  arches 
■was  supposed  to  have  its  foundations  on  rock.  In  which 
case,  the  report  suggests,  "the  rock  must  have  disinte- 
grated sufficiently  to  become  susceptible  of  erosion,  as  one 
of  the  piers  was  undermined  and  fell."  With  reference 
to  the  Tinnevelly-Quilon  Railway  we  are  told  that  the 
Travancore  Government  have  decided  to  adopt  the  north- 
ern route  by  the  Arienkavu  pass ;  but  the  required  capi- 
tal is  lacking.  The  length  of  the  proposed  line  is  106 
miles,  and  its  estimated  cost  on  metre  gauge  Rs,  93,15,623. 


No  mineral  traffic  exists  as  yet  on  the  open  lines  in  the 
Madras  Presidency.  The  Madras  Railway  imports  patent 
fuel  from  England  ;  the  South  Indian  draws  its  supplies 
of  coal  partly  from  England,  but  to  a  greater  extent  from 
Australia.  No  Indian  coal  was  used  on  either  line  in 
1886,  they  were  waiting  for  the  opening  of  the  line  from 
Warengal  to  the  Singareni  coal  field.  The  increased 
earnings  of  the  Madras  Railway  are  mainly  due  to  trans- 
port of  cotton,  jaggery;  and  skins.  Apropos  of  a  falling 
off  under  the  heading  Parcels,  we  are  told  that  it  is 
due  principally  to  the  reduced  demand  for  indigo 
consequent  on  the  producers  having  mixed  aniline 
dyes  with  it.  It  isn't  only  the  heathen  Chinee  who  i« 
"  pecooliar." 

The  cost  of  maintenance  on  the  Madras  line  averaged 
Rs.  1,308  per  mile  of  track.  On  the  South  Indian  Rs.  1,942 
This  heavy  charge  was  mainly  due  to  renewal  of  the  per- 
manent way,  which  it  has  been  decided  to  relay  throughout 
with  new  material,  consisting  of  501b.  steel  bull-headed 
rails  on  pot  sleepers,  at  the  rate  of  10  miles  per  annum. 
The  formation  of  pitched  causeways  to  allow  of  the  pass- 
age of  extraordinary  floods  over,  instead  of  under  the 
line,  has  made  good  progress.  Groynes  have  also  been 
added  in  places  "  here  the  line  has  been  threatened  by 
streams.  Although  abnormal  expenditure  had  to  be  in- 
curred on  the  works  aforementioned,  and  although  loss  by 
exchange  seriously  affected  the  profit  side  of  accounts, 
the  earnings  of  the  South  Indian  Railway  shew  an  in- 
crease of  upwards  of  3^  lakhs  of  rupees  over  those  of  the 
preceding  year.  Nearly  all  this  increase  is  due  to  the 
large  development  of  goods  traffic ;  and  shareholders  got 
a  dividend  at  the  rate  of  3'15  per  cent,  on  total  capital 
expenditure. 

Four  hundred  and  forty-nine  miles  of  telegraph  lines 
were  laid  down  in  1886-87,  raising  the  total  telegraph 
mileage  in  the  Madras  Presidency  to  4,521  miles.  The 
total  number  of  offices  open  at  the  end  of  the  year 
was  199,  of  which  108  are  under  direct  Government 
management,  and  "  of  the  remaining  91  only  30  carry 
public  messages."  Why  this  monopoly  ?  It  helps  one 
t  >  understand  the  perpetual  fuss  and  friction  that  is  a 
distinguishing  characteristic  of  the  Madras  Government; 
but  that  aid  to  knowledge  in  no  wise  justifies  what 
seems  to  us  uncommonlj-  like  a  misappropriation  of 
publ  c  property.  Is  the  greediness  a  legacy  from  the 
great  Panjandrum  Sir  M.  E.  Grant-Duff,  a  dog-in-the- 
manger  sort  of  prerogative  which  his  genial  successor 
knows  nothing  about.  It  looks  uncommonly  like  a  screw 
loose  somewhere. 

In  Madras  city,  under  Municipal  dispensation, 
Rs.  1,71,759  were  spent  on  the  Black  Town  drainage 
scheme.  Government  contributing  from  provincial  funds 
Rs.  1,00,000.  No  steps  were  taken  to  proceed  further 
with  the  new  water-supply  scheme.  Financial  pressure 
again,  we  suppose.  The  lighting  of  the  town  with— 
Kerosine  oil — was  continued,  and  yet  Madras  objects 
to  being  called  benighted  !  Expenditure  on  the  People's 
Park  amounted  to  Rs.  16,354,  receipts  to  Rs.  3,757. 
In  the  Mofussil  the  right  to  elect  their  own  Chairman  was 
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"eajoyed"  by  3S)  Muuicipal  Couucils  against  40  in  the 
mweding  year,  the  Tanjore  Council  having  been  deprived 
of  the  privilege  owing  to  failure  in  securing  the  quorum 
of  members  necessary  for  iui  election.  And  so  now  Tan- 
jore enjoys  peace  and  quiotuess  instead  of  election  stjuab- 
Ues. 


MUNICIPAL  ADMINISTRATION  IN  LOWER 
BURMA. 

Jack  Burman,  ease-loving,  happy-go-lucky  mortal  that 
be  is,  does  not  believe  much  in  the  beauties  of  Lokil  Sluff, 
and  infinitely  prefers  his  otium  with  or  without  dignity 
to  adjustment  of  Municipal  ends  to  Municipal  means,  and 
getting  wigged  by  some  energetic  English  official  by  way 
of  nwartl  for  the  unaccustomed  trouble  he  has  taken. 
The  Chief  Commissioner  of  Burma  is  a  masterful  man, 
however,  and  determined  that  with  Lokil  Stuff  Jack  shall 
Idk;  saddled,  whether  he  likes  it,  or  whether  he  does  not. 
AiOCordingly  he  decided  last  year  to  extend  the  Municipal 
Act  of  1884  to  certain  towns  "  in  spite  of  the  reluctance 
of  the  people  to  be  brought  under  Municipal  Govern- 
iltent.  "  This  quot^vtion  is  taken  from  a  Report  on  Muni- 
cipal Administration  in  Lower  Burma  during  the  offi- 
cial year  1886-87,  now  lying  before  us.  In  it  Rangoon  is 
warned  that  its  expenditure  is  increasing  too  fast;  Moul- 
mein  is  told  that  an  official  scheme  is  in  course  of  pre- 
pfu^tion  by  virtue  oi  which  its  solvency  will  be  restored ; 
I^iome  is  referred  to  as  having  just  been  recovered  from  a 
state  of  insolvency ;  the  Gyobingauk  Committee;  is  re- 
proved for  "reckless  expenditure  and  imbusiness-like 
habits ;"  further  on  it  is  written  that  "  in  the  Tenasserim 
dUrision  the  condition  of  town  funds  was  not  .satisfactory.'- 
Wherever  there  is  a  surplus  of  town  fund  income  over  ex- 
ptspditure,  or  something  like  equilibrium  between  the  two, 
tt^e  result  seems  to  have  been  achieved  either  by  dint  of 
large  increase  in  the  sale  of  liijuor  licenses,  or  by  cutting 
down  expenditure  on  public  works.  In  neither  case  does 
tbe  success  recorded  seem  to  us  matter  for  congratulation. 
Judged  by  this  Report,  Burmese  Municipalities  seem 
anxious,  first  for  schools,  secontlly  to  improve  the  material 
condition  of  their  townships  by  means  of  exj)enditure  on 
public  works. 

To  teach  them  how  to  do  so,  gradually  and  with  due 
regard  to  their  ledgers,  would  surely  be  better  than  snub- 
bing them,  without  pointing  out  any  way  of  reibnn. 
Comnionscnse,  at  any  rate,  would  suggest  this  as  the  most 
sensible  plan  to  be  pursued  under  the  circumstances. 
But  then,  pursuance  of  such  a  plan  would  be  unwaiTant- 
nblo  interference  with  the  cardinal  principles  of  Lokil 
Sluff,  we  suppose.  Tbe  Chief  Commissioner  may  scold 
a4  liii;  niay  stiggest  to  untutored,  finance  unaccustomed 
Comniittees  that  "  their  first  duty  is  to  suit  their  expen- 
diture to  their  income."  And  so  forth.  But  he  must 
npt  shew  them  how  to,  because  that  would  be  a  treason  to 
Lokil  Sluff.  Such  fatuous,  fetish -like  worship  of  a  name 
Heems  to  us  as  silly  as  it  is  objectionable.  Did  the  Chief 
Commissioner  of  Bunua  over  happen  to  hear  the  old  apo- 
Ipgnc  of  the  dog  with  a  toothsome  bone  in  his  moutli  who 
dropped  it  vo,  the  water,  for  the  sake  of  a  shadow  ? 


^otcs  aiib  Comments. 


The  Examiner's  Office,  P.  W.  D.,  Indoke. — The 
Exaiuinei's  Office,  Public  Works  Dcp.irtment,  Indore,  h^. 
orders  to  remove  to  Mount  Abu,  it  having  been  amalga- 
mated with  that  of  Rajputana. 

Allahabad  Municipalitv.— A  picmium  of  Rs.  300 
will  be  given  for  the  best  Plan  and  Estimate  of  a  Town 
Hall  to  contain  about  a  dozen  compartments,  including  a 
Hall  50'  X  30'  an"d  a  10^'  feet  Verandah  all  round,  and  cost 
Rs.  25,000. 

Indian  State  Railways. — The  Director-General  of 
Stores  for  India  is  calling  for  tenders  for  the  supply  of 
girdei-s  for  a  200ft.  span.  This  may  possibly  be  for 
the  new  Chenab  Bridge  of  which  we  have  heard  so 
much  of  late. 

Bengal  P.  W.  D.  Railway  Under  Secretaryship.— - 
Mr.  Spring  goes  to  the  North- Western  Railway  System 
about  the  end  of  next  month  for  emploA'ment  on  the 
Chenab  Bridge  and  Mr.  Hebbert  from  the  Consulting 
Engineer's  Branch  takes  his  place. 

The  Khojak  Railway  Extension. — His  Honor  the 
Lieutenant-Governor  of  the  Punjab  visits  Quetta  on 
3rd  March  and  will  inspect  the  new  i-ailvvay  extension 
at  the  same  time.  Snow  has  now  gone  in  Quelta,  and 
is  much  diminished  on  the  Khojak  Railway.  The  work 
is  progressini:  rapidly. 

More  Railway  Accidents. —There  was  a  derailment, 
at  Mokameh  (ihat  on  the  Icth  instant,  owing  to  a 
pointsman  putting  an  engine  with  some  wagons  on 
two  lines.  'i'hirteen  wagon.s  were  damaged,  some  of 
them  extensively,  owing  to  the  speed  at  which  they  were 
going.     The   pointsman    has   been  ariested. 

I5EMOVAL  OF  Obstructions    in  the   Irrawaddy. 

Government  officers  arc  actively  engaged  on  the  No-azooa 
rocks  in  the  Irrawaddy  in  preparing  to  blast  this  freat 
^bstruc  ion  to  the  free  navigation  of  the  river  near  Sagaing. 
These  rocks  have  caused  a  large  number  of  wrecks  and 
almost,  bar  the  Channel  when  the  river  is  low. 

Bangalore  Water  Supply. — As  we  anticipated,  the 
British  President  has  declined  to  sanction  the  payment 
of  Rs.  50  )  for  General  Fisher's  scheme  for  supplying  Ban- 
galore with  water,  which  was  voted  b^- a  majority  of  the 
Commissioners,  on  the  ground  that  it  is  inadvisable  for  the 
Munieipali  y  to  make  a  precedent  of  voting  pul)iic  money 
for  testing  and  elaborating  the  incomplete  plans  of  private 
individuals. 

Incinerators  in  India. — The  Bee-hive  destructor 
which  has  been  at  work  in  Bombay  for  the  past  six  months 
has  not  proved  an  unqualified  success.  It  has  worked 
with  satisfac  oi-y  results  in  the  dry  season  ;  but  duriiKy 
the  five  months  of  the  rains  the  refuse  is  soaked  with 
moisture,  and  cannot  be  easily  burned.  During  the  wet 
months  the  cost  of  burning  the  refuse  is  high,  and  the 
work  trotiblesome. 

The  New  Dock,  Bombay.— The  new  dock  extension 
is  sullicicntly  near  completion  to  allow  the  water  to  be 
admitted.  As  the  approaches,  however,  still  require  some 
diedging,  (he  dock  will  not  be  furmally  opened,  as  we 
have  said  before,  until,  about  the  Ipcgiiining  of  April. 
We  see  from  the  excerpts  of  the  proceedings  of  the 
Bond)ay  Port  Trust  tli.-it  it  has  been  decided  to  call  tho 
new  dock  the  '  Victoria"  Dock. 

A  Difficulty. — Mr.  C.  H.  Crowdace,  m.lc.e.,  Execu^ 
tive   Engineer,   first  grade.  Superintendent  of  Way  and. 
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"Works,  N.  W.  R,  Sind  Section,  will  soon  attain  the  age 
of  50  years,  with  a  few  months  under  20  years'  service  in 
the  Department,  and  will  therefore  be  one  of  the  first 
to  come  under  the  operation  of  the  Retirement  Scheme 
for  Officers  of  the  Public  Works  Department  promulgat- 
ed in  October  last.  The  course  followed  in  this  case 
will  be  watched  with   interest. 

The  Coxsulting  Engineer's  Branch. — Speculation  is 
active  as  to  certain  impending  changes.  It  is  stated  that 
Major  Coaker  wishes  to  get  the  Consulting  Engineership, 
Madras,  and  a  difficulty  intervenes  in  Colonel  Jopp,  who 
is  Departmentally  the  junior  by  a  few  months,  though 
holding  a  higher  Military  rank  and  having  four  years 
longer  service  in  the  Department.  This  is  ascribed  to  a 
bre.ik  in  the  latter's  service.  Colonel  Le  Messurier  is 
spoken  of  as  the  most  likely  man  for  the  Calcutta  ap- 
pointment. 

Mr.  Bose's  Work  in  the  Central  Provinces. — The 
retiring  President  of  the  Asiatic  Society  of  Bengal,  in 
referring  to  the  economic  features  of  the  Geological 
Survey  of  India,  said :  The  most  interesting  ore  tracr, 
of  manganese  and  iron  near  Jabalpur  is  again  under 
examination  by  Mr.  Hose.  Several  iiew  features  have 
been  noted  which  may  lead  to  a  larger  estimate  of  the 
■distribution,  and,  perhaps,  extent  of  the  manganese  ores 
than  that  put  forth  by  the  Messrs.  Medlicott  and  Mallet 
in   their  original  report. 

Burrakur  Iron  Works. — Sir  Charles  Elliot  with 
Colonels  Hume,  Brown  and  Noill,  of  the  P.  W.  D.,  visited 
the  Iron  Works  on  the  Gth  instant.  The  Iron  Works  have 
now  got  on  hand  some  very  heavy  orders  for  pig-iron, 
which  will  not  only  clear  off  all  stocks,  but  find  twelve 
months'  work  for  the  single  furnace.  Hence  it  has  been 
decided  to  start  the  second  furnace  forthwith.  Both  the 
late  Accountant  and  Cashier — to  whom  we  referred  in  a 
previous  issue — have  been  found  guilty  of  the  charge  of 
embezzlement  by  the  High  Court,  and  sentenced  each  to 
five  years'  imprisonment. 

The  Jubilee  Bridge. — At  the  ordinnry  meeting  of 
the  Institution  of  Civil  Engineers  on  24th  January,  the 
President,  Mr.  Bruce,  being  in  the  chair,  a  paper  was  read 
on  "  The  Erection  of  the  '  Jubilee '  Bridge  carrying  the 
East  Indian  Railway  over  the  River  Hooghly,  at 
Hooghly,  "  by  Sir  Bradford  Leslie,  K.c.i.E.  Much  of  the 
information  given  in  the  paper  is  comparatively  stale  to 
our  readers,  but  there  are  some  particulars  not  generally 
known  furnished  with  reference  to  certain  technical 
details,  which  cannot  fail  to  prove  alike  useful  and  inter- 
esting to  the  profession  in  India. 

The  Coal  Mines  of  Tonquin. — A  company  has 
been  formed  to  work  the  coal  mines  of  Tonquin.  The 
coalfields  of  Hon-Gay  comprising  about  1.5,000  hectares, 
including  the  lots  known  under  the  names  of  Hon-Gay, 
Ha-Tou,  and  Cam-Pha,  have  recently  been  conceded 
to  it.  Mining  must  commence  within  four  months. 
The  company  has  a  capital  of  5,000,000  francs.  The 
production  is  estimated  at  20,000  tons  per  month,  and 
Chinese  miners    will    be  employed.     Four  steamers  be- 

I longing  to  the  company  will  sail  regularly  between  Hai- 
Phong,  Hon-Gay,  and  Hong  Kong. 
Boiler  Registry  and  Inspection.— The  Government 
at  Homo  intend  to  create  a  council  of  15  experts  from  the 
Civil  Engineers  and  other  similar  bodies  to  determine 
what  is  necessary  for  the  safety  of  the  public,  with  refer- 
ence to  the  Boiler  Registry   and  Inspection   Bill  of  1887, 


which  will  be  introduced  into  Parliament  in  the  ensuing 
Session.  We  adduce  this  information  for  the  benefit  of 
the  Indian  Executive,  and  at  the  same  time  point  out  the 
futility  of  stringent  legislative  enactments  in  the  country 
when  the  agency  employed  by  Government  to  give  effect 
to  such  measures  is  questionable  or  defective. 

Cement  Plaster. — The  Madras  Government  would 
seem  to  have  finally  arrived  at  the  conclusion  that  the 
use  of  cement  is,  on  the  whole,  preferable  to  that  of 
chunam  in  the  repair  of  its  buildings,  for,  since  a  trial 
was  made  some  years  back  of  coating  with  cement  the 
inner  wall  of  the  ramparts,  and  St.  Mary's  Church  ia 
Fort  St.  George,  its  use  has  been  gradually  extended. 
Cement  is  also  finding  favor,  not  only  with  Government, 
but  also  with  some  of  the  mercantile  firms,  which  have 
done  wisely  in  preferrin*,'  an  increased  initial  outlay  to 
that  of  being  periodically  subjected  to  the  invasion  of  a 
gang  of  bricklayers  with  its  attendant  inconveniences. 

The  Sardah  Canal  Project.— There  has  been  a 
happy  find,  the  M<yrn'mcj  Post  says,  in  the  Public  Works 
Secretariat  at  Allahabad.  It  will  be  remembered  that 
one  of  the  most  serious  losses  mentioned  in  connection 
with  the  fire  in  November  last,  was  the  entire  correspon- 
dence and  plans  of  the  Sardah  Canal  project,  the  accu- 
mulation of  many  years'  enquiry  and  labour.  It  appears 
now  that  some  boxes  containing  a  great  part  of  these 
important  documents  had,  for  reasons  unknown,  been 
transfen-ed  to  another  room  just  before  the  fire  broke  out, 
and  so  have  been  saved  to  the  great  delight,  no  doubt, 
of  Colonel  Forbes  and  others  intrusted  with  the  under- 
taking. 

Mineral  Prospects  in  Coorg. — The  examination 
recently  made  of  auriferous  quartz  to  be  found  in  several 
localities  in  Coorg,  has  led  to  confident  expectations 
being  formed.  A  short  time  ago  the  services  of  the 
Government  Mineralogist  were  applied  for  by  the  Chief 
Commissioner  of  Coorg,  and  the  Madras  Government 
assented  to  the  Mineralogist  paying  a  visit  to  that 
district.  It  would,  however,  now  appear  that  there  is 
no  prospect  of  his  services  being  available  for  the 
purpose.  Under  the  circumstances  no  practical  result, 
the  Chief  Commissioner  is  of  opinion,  can  be  expected, 
until  the  auriferous  area  has  been  surveyed  by  a  trained 
mineralogist. 

Seehpore  Engineering  College.— The  Committee 
for  the  reorganization  of  this  Institution  are  still  at  work ; 
but  their  proceedings  are  enshrouded  in  mystery.  Surely 
the  public  have  a  right  to  know  something  of  the  nature 
of  the  evidence  on  which  the  recommendations  of  the  Com- 
mittee are  based.  Our  own  view  of  the  matter  is  that 
nothing  could  be  lost  while  much  might  be  gained  by  " 
publicity  or  healthy  discussion  in  such  matters.  Possibly 
before  finally  adopting  any  or  all  the  proposals  of  the 
Committee,  Government  may  submit  them  to  pub- 
lic opinion ;  but  the  suggestions  of  the  Committee  would 
be  all  the  more  valuable  if  they  combined  such  wide 
data  with  their  own  independent  investigations. 

Steam  Barges  for  Tributary  Rivers.— The  7.  P.  G. 
observes  that  the  question  as  to  the  necessity  of 
placing  small  steamers  or  steam  barges  on  the  tribu- 
tary rivers  of  Assam,  to  serve  as  feeders  to  the  main 
lines,  is  one  that  ere  long  will  need  serious  atten- 
tion Several  futile — not  to  say  ludicrous — attempts 
have  been  made  to  solve  this  difficulty,  but  the  result, 
so  far,  has  been  little  short  of  exasperating  to  the  general 
run  of  planters.     When    the  steamer   is  urgently  waut-.d 
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news  arrives  that  she   is  hopelessly  aground  somewhere, 
and  those  who  relied  on  her,  have   quite   unexpectedly 


implied  the  removal  of  the  epidermis  or   outer   cuticle   or 
brown  skiu.     The  extraction  of  the  woody  pith  has   never 


to  rummage  the  villages  for   canoes  and   crews,  too  often  I  presented   an   obstacle    to   suceoss.      It    is     more     tlian 


fJEuIiug  to  secure  either,  or  having  in  most  cases  to  pay 
exorbitant  rates. 

Items  kuom  Burma. — Mr.  C.  E.  Thomas,  Locomotive 
Superintendent,  Burma  State  Rtvilway,  has  obtained  exten- 
Mon  of  furlough  up  to  1st  January  1889.  This  is  consi- 
dered gooti  for  that  Railway  as  the  management  of  his 
department  appears  to  have  been  lately  distinguished  for 
extravagance.  Mr.  W.  H.  Brand,  Examiner  of  P .  W. 
Accounts,  has  arrived  in  Burma  and  is  to  relieve  Lieute- 
nant Colonel  H.  R.  Le  M.  Cai-ey  who  goes  on  three  months 
leave.  Cast  iron  trolly  wheels  as  made  in  tholnsein  work- 
shop for  the  Hurina  State  Railway  have  proved  a  failure 
as  regartls  cost  and  durabiUty  and  have  been  condemned, 
and  50  sets  of  proper  cast  steel  ones  have  been  ordered 
through  the  Secretary  of  State.  These  will  cost  less 
and  pr've  more  durable. 

The  Pkotection  of  Invention  and  Designs'  Bill.— 
Mr.  Scoble,  in  presenting  the  report  of  the  Select  Com- 
mittee on  the  Patents  Bill,  said  it  has  bcv>n  decided  to 
nvike  the  charges  of  registration  as  light  as  possible. 
Tlie  fees  would  be,  on  filing  an  application,  10  runces  ; 
and  on  filing  a  specification,  30  rupees.  These  payments 
would  secure  patent  rights  for  four  years,  If  the  paten- 
fee  wished  to  renew  the  protection  for  a  further  period, 
•jO  rupees  a  year  would  have  be  paid  up  to  ten  years  :  and 
after  ten  years'   protection,  100  rupees  a  year.     The  Bill 


strange  that  so  long  a  period  should  have  elapsed  with 
such  inducomonts,  and  that  the  mechanical  skill  and 
ingenuity  of  America  and  Europe  should  not  have 
solved  the  problem  of  successful  removal  of  this  outer 
bark.  There  has  been  a  large  amount  of  capital  invested 
in  various  machines  whose  inventors  claim  that  they 
would  decorticate,  which  on  trial  have  proved  entire 
failures. 

East  Deocan  Coal  Sui'PLY. — "  I  am  now  in  a  posi- 
tion," Mr.  Pendlebury  says,  "  to  state  that  the  Singareni 
Goal  is  an  excellent  Engine  fuel.  It  is  almost  as  easy  to 
work  and  to  handle  as  English,  and  bettor  than  any  Indian 
Coal  that  I  am  aware  of.  Assuming  that,  the  cost  a',  the 
pit's  mouth  does  not  exceed  Rs.  3  per  ton,  the  Singareni 
mines  would  be  in  a  position  to  command  the  whole  of 
the  fuel  trade  for  the  C  I.  P.  Railway  between  Poona  and 
Raichore,  and  a  large  share  of  the  Hotgi  and  Gaday  and 
Poona  and  Bolgaum  sections  of  the  Southern  Mahratta 
line.  The  prospects,  therefore,  of  a  considerable  mineral 
traffic  passing  over  nearly  the  whole  length  of  the  Railway 
are  pretty  well  assured,  and  with  easy  gradients  and  cheap 
fuel  a  large  revenue,  even  with  moderate  ehar;,'es,  ought 
to  be  derived." 

Why  not  Pay  Tiikm  Bettek  ? — In  (juoting  our  para- 
graph on  the  qualification  of  Sanitary  Inspectors  for 
India,  Invention    says  that  in    view  of  the    importance 


also    provides   for  specifications   being  filed    with    local  i  "^  ^^^^  ^"^j^^'^  it  might  well  ask    "Why   the   Inspectors 


Governments.  A  person  disputing  patent  ri'.dits  is  retpured 
to  deposit  the  costs  of  the  "  suit  as  a  discouragement  to 
frivolous  and  vexatious  claims. 


are  not  better  paid  T"  Onr  answer  is — "  No  money  I  " 
We  may  state  that  wo  had  occasion  some  time  back  to 
point  out  to  the  A.«sociation  of  Municipal  and  Sanitary 
Engineers  and  Surveyors,  London,  thnt  the  cases  of  Eng- 
MUNICIPAL  Works  in  the  Centk.\l  PROVlNCES.-Tho  j  \^^^  j^nj  i^^iia  are  not  analogous  in  such  matters.  We 
Chief  Commissioner  hivs  directed  that  the  local  Public :  particularised  towns  in  India  with  populations  ranging 
Works  Officers  should  assist  the  local  bodies  so  as  to  pre-  [  f^oni  20,000  to  80.000  souls  where  the  Sanitary  Inspectors 
vent  injudicious  expenditure.  He  regrets  to  find  from  |  or  Municipal  Overseers  only  draw  salaries  ranging  from 
one  report  that  this  has  been  apparently  construed  into  a  j  Rs.  20  to  Rs.  80  a  month  for  performing  duties  corre- 
direction  to  criticise  adversely  works  after  they  i.re  finish-  Lponding  to  those  of  Inspectors  of  Nuisances  and  Town 
ed.  This  he  considers  disheartening  to  non-professional '  Survcvors  in  Endand. 
gentlemen  who  are  giving  much  of  their  time  and  energy 


t-  public  duty.  What  is  intended  is  that  the  Public 
Works  Officers  shall  regularly  inspect  and  advise  on  works 
IT  i  cted  and  works  in  progress,  sabmi,tting  their  obsor- 
i'listo  the  Deputy  Commissioner,  who  will  decide 
how  far  it  is  necessary  or  advisable  to  communicate  these 
criticisms  to  the  Municipal  Committee. 

Native  Public  Opinion  on  the  Sone  Irrigation 
System. — The  Indian  Mirror  8a,ys  that  .since  these  canals 
have  been  opened,  they  have  certainly  shewn  no  indica- 
tions that  the  profit  of  S?,  per  cent.,  so  confidently 
cakidated  upon,  will  be  realised.  It  is  only  in  one  year 
fince,  that  is,  in  1878-79,  that  they  have  even  paid  their 
working  expenses.  General  F.  T.  Haig,  re.,  a  late 
Chief  Engineer  of  the  Irrigation  Department  in  Bengal, 
who  was  credited  with  considerable  experience  of  Irriga- 
tion Works  in  the  iladras  Presidency,  estimated  tiiat 
the  Sone  Canals  might  reasonably  be  expected  to  pay 
both  the  interest  on  the  capital  expended,  and  their 
working  expenses,  in  1887,  and  afterwards  a  profit  over 
and  above  the  4i  percent,  interest  on  the  capital  outlay. 

Fibre  and  Flaw.s.— It  is  now  eighteen  years  since 
the  Government  of  India  offered  two  prizes,  one  of 
£5,000,  the  otlier  of  £2,000,  for  machines  which  would 
decorticate   the  ramie   or  rheea  fibre.   By  decortication  is 


Items  i^'rom  the  Bengal  Coalfield. — The  Honorable 
the  Minister  for  Public  Works  recently  visited  the  collieries 
and  actually  inspected  "  Borreah,"  the  mine  i>ar  excel- 
lence of  the  "■  Field."  The  mining  interests  in  the  district 
are  getting  very  discontented  about  the  slow  progress 
of  the  Bengal-Nagpur  Railwa}',  especially  about  the 
promised  mineral  branch  line.  At  all  the  pits  large  stocks 
of  coal  are  on  hand,  but  the  coal  trade  is  better,  and  more 
coal  orders  are  in  this  week  than  the  E.  I.  Railway 
can  supply  wagons  for.  The  Boiler  Inspector  has  now 
started  to  work  on  his  hv^pectlon  tour,  conmiencing  at 
Raneegunge.  It  is  strange  that  the  new  Boiler  Act  does 
not  apply  to  all  the  collieries.  It  does  not  touch  Giridhi, 
Barragunda,  Laikdee,  or  Kharacrdhoobio— for  some  frivo- 
lous administrative  reason  ? 

Defects  and  Their  Consequence. — An  unfortunate 
accident  occurred  on  the  G.  I.  P.  Railwaj^  line  last  week, 
which  is  said  to  be  due  to  a  defect  in  the  girder  bridge  fif- 
teen miles  from  Bombay,  between  Dewa  and  Oomra.  In 
crossing  the  bridge  in  question  the  foot-plates  pass  under 
the  sill  of  the  structure  ;  and  us  the  driver  was  standing  on 
one  of  these  plates  he  was  hurled  off.  There  is  obviously 
a  serious  mistake  in  the  construction  of  the  bridge. 
Excellent  as  is  the  working  of  the  G.  I.  P.  line,  it 
is  surprising  that  a  patent  defect  has  been  so  long  permit- 
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ted  to  eonf.inue.  If  the  information  on  which  we  write  be 
correct,  all  the  girder  bridges  on  the  line  should  be 
examined,  with  the  view  of  ascertaining  whether  any  part 
of  them,  either  because  of  their  construction  or  by 
expansion  through  heat,  projects  too  near  the  line. 

The  GexeralLe  Grand  Jacob  Fountain,  Bombay. — 
This  beautiful  fouiitaiu  was  designed  by  Colonel  S.  S. 
Jacob,  a  Bombay  ofiicer  and  nephew  of  the  late  General 
Jacob,  who  at  present  holds  the  appointment  of  Executive 
Engineer  to  the  Jeypore  State,  I'.ajpiitana.  The  marble 
was  quarried  in  the  neighbouring  State  ;  The  workmen 
who  chiselled  the  stone  imo  its  [.resent  beautiful  form 
were  all  Rajputs  (traiued  to  this  architectural  work  by 
Colonel  S.  S.  Jacolj  during  the  construction  of  the 
magnificent  Jeypore  Albert  Hall,  for  which  building 
Colonel  Jacob  is  also  the  architect) ;  and  finally  the  foun- 
tain, as  now  seen,  was  all  constructed  and  put  together 
loose  in  the  Raj  Garden  at  Jeypore  ;  pulled  down  again 
after  caeli  piece  had  been  numbered ;  and  finally  des- 
patched to  Bombay  for  its  erection  ou  the  site  it  so 
well  occupies. 

The  Lighting  of  the  Coasts  of  Cevlon. — The  Board 
of  Ti-ade  hav(i  at  length  awakened  to  the  necessity,  and 
have  determined  to  light  up  the  whole  south  and  south- 
western coasts  of  Ceylon.  Engineers  and  English  artificers 
came  out  recently  from  home,  and  are  now  hard  at  work 
in  erecting  two  lighthouses,  one  at  Dondra  Head,  the  most 
southernmost  point  of  the  island,  and  the  other  on 
Barbaryn,  a  small  island  off  Beruwela,  about  4  miles 
north  of  Ben tota.  Both  these  new  lights  are  to  be  first- 
class  lights,  having  a  radius  of  15  to  18  miles,  and  that 
on  Barbaryn  will  be  erected  on  a  tower  150  feet  high. 
So  that,  when  these  two  lights  are  erected,  of  which  that 
on  Dondra  Head  is  by  far  the  more  important,  the 
south  and  south-western  coast  of  the  island  will  be 
covered  bv  a  chain  of  lights  right  round  from  the 
Basses  to  Colombo. 

Lord  Brassey  on  Kurrachee  Harbour. — In  conclu- 
ding our  articles  on  the  Kurrachee  Harbour  Works,  we 
could  not  do  better  than  quote  Lord  Brassey's  opinion  that 
it  is  "  a  port  of  immense  importance,  as  the  base  for  the 
military  defence  of  the  north-west  frontier  of  India. 
Fy  skilful  engineering,  the  entrance  to  the  port,  the  an- 
chorage, and  the  wharfage,  have  been  adapted  to  the  re- 
quirements of  steamships  of  large  tonnnge.  A  complete 
scheme  for  the  defence  of  Kurrachee,  both  by  batteries 
and  torpedoes,  has  been  sanctioned  by  the  Indian  Govern- 
ment and  is  in  course  of  execution. "  The  credit  of  the 
"  skilful  engineering"  under  which  the  improvements  of 
the  Port  have  been  effected  is  mainly  due  to  Mr.  W.  H. 
Price,  M.  I.  c.  E.,  who  might  surely  look  for  some  sort 
of  recognition  from  the  hands  of  Government  in  these 
days  of  plenty  in  re  "  Honors." 

Public  Health  in  Poona.— Regarding  the  sanitary 
(or  insanitary)  condition  of  Poona,  a  correspondent  writes  : 
— "  The  recent  outbreak  of  cholera  in  the  city  of  Poona 
has  given  an  impetus  to  sanitary  improvements,  and 
various  projects  are  afloat  for  the  adoption  of  an  efficient 
system  of  drainage.  The  present  arrangements  for  drain- 
age, admittedly  defective,  call  very  urgently  for  some  early 
action  on  the  part  of  the  Municipality  and  Government 
to  protect  the  interests  of  the  peopl  ■  both  in  their  health 
and  their  pockets.  Deputy  Surgeon-General  T.  Hewlett, 
CLE.,  Sanitary  Commissioner  for  the  Government  of 
Bombay,  has  strongly  advised  the  Government  to  take  steps 
to  compel   the   Municipality   to   carry   out  the    drainage 


scheme  designed  by  Colonel  Ducat,  U.K.,  a  few  years  ago 
which  has  received  the  approval  of  the  highest  sanitary 
authority  iu  England,  Mr.  Rawlinson,  but  has  boon  quiet- 
ly shelved  by  the  Municipalitj'." 

Government  Architects. — Madras  can  boast  of 
having  a  "  Consulting  Architect "  and  Bombay  an 
■'Architectural  Executive  Engineer  and  Surveyor,' 
while  Bengal,  with  its  "  City  of  Palaces,"  has  nothing 
of  the  sort.  Mr.  E.  J.  Martin,  F.R.i.B.A.,  for  many 
years  held  the  office  of  "  Architect  to  the  Government 
of  Bengal  "  till  lately,  when  he  reverted  to  executive 
work  in  his  substantive  appointment  of  Superintend- 
ing Engineer.  The  gap  occasioned  first  by  his  absence 
on  leave,  and  next  by  his  reversion,  has  never  beea 
properly  filled,  and  the  result  is  that  the  Government 
of  Bengal  in  the  P.  W.  D.  have  recourse  to  make- 
shift arrangements  to  meet  the  difficulty.  With  new 
public  buildings  springing  up  all  over  the  province  and 
many  in  contemplation  in  Calcutta,  it  is  discreditable  to 
those  in  authority  to  allow  the  present  unsatisfactory 
state  of  affairs  to  continue,  and  the  sooner  they  are 
remedied  the  better. 

Seebpore  Engineering  College.— A  Correspondent 
writes:— His  Honour  the  Lieutenant-Governor  of  Bengal 
visited  the  College  and  Workshops  yesterday  (21st  Feb- 
ruary) morning  in  company  with  Messrs  Spring,  Croft, 
and  a  few  others.  They  were  shown  over  the  grounds 
by  Mr.  Downing,  the  other  Professors  and  Executive 
Engineer  keeping  company.  The  object  of  this  visit 
was,  it  is  believed,  with  regard  to  the  abolition  of  the 
Workshops.  The  results  arrived  nt  arc  unknown.  As 
usual  the  apprentices  and  workmen  were  one  and  all 
made  to  do  something.  Mr.  Spiiug  was  most  minute  in 
his  enquiries.  Sir  Stuart  Bayley  was  hiijhly  pleased 
with  the  drawings  of  the  students — giving  the  laurel 
to  the  Apprentice  Department.  With  regard  to  Mr. 
Toogood,  nothing  is  settled  yet.  Should  the  Workshops 
be  abolished  he  will  most  probably  go  on  leave,  otherwise 
he  may  stay  back  as  Executive  Engineer  of  the  local 
Sub-division.  The  L.  C.  E.  class  contains  only  two  students 
at  pi'esent,  as  far  as  I  am  aware,  but  there  may  be  more, 
who  will  appear  in  June  for  their  examinations. 

The  Coming  Railway. — The  projectors  of  the  Sind, 
Rajputana  and  Punjab  line  of  railway  having  asked  the 
Government  of  India  to  grant  them  a  reconnaissance  of 
the  country  proposed  to  be  traversed,  the  Government 
consented,  and  Mr.  Horace  Bell,  Chief  Engineer  of 
the  Tirhoot  State  line,  had  been  selected  to  carry 
out  the  operation.  But  at  the  last  moment,  it  has 
been  decided  that,  considering  the  nature  of  the  ground 
to  be  gone  over,  the  season  is  already  too  far  ad- 
vanced to  begin.  The  reconnaissance  will,  however,  pro- 
bably be  commenced  at  the  close  of  the  next  rains. 
There  is  little  or  nothing  to  add  at  present  about  the 
project.  It  is,  we  hear,  well  supported  in  London.  If  made, 
it  would  command  quite  half  the  wheat  export  trade  of 
Northern  India  and  get  the  mails  too.  It  seems  likely 
that  it  may  eventually  absorb  a  portion  of  the  Oud"  and 
Rohilkund  line,  but  the  main  project  now  is  for  a  direct 
line  from  Delhi  through  Bikanir  and  Jezsulmir  to  Kotri 
and  soon  across  the  Indus  to  Karachi.  We  calculate  that 
the  line  would  reduce  the  cost  of  wheat  from  Delhi  to 
London  by  about  l.s'.  Qd.  per  quarter,  and  it  could  certainly 
be  made  cheaply.  But  we  know  little  or  nothing  of  the 
country  and  whether  the  sand  might  not  involve  heavy 
cost  in  maintenance. 
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(Iliu-vcnt  giciVi'3. 


'   Tbb  decreiue  of  the  water-supply  of  Drtlliousie  has  lately  been  the 
•ubject  of  coiisiJeratioii  by  Govei'iimeiit. 

•  Major-Gbseral  E.  Crastkr,  Uoyal  Engineei-s,  is  permitted  to 
retire  from  the  service,  fi-oiu  the  3Ut  January  1888. 

.  The  32nd  Pioiif era  are  now  busy  bridging  and  improving  the 
i-o»d    between    Siliguri   and  the  Teesta  river,  in  British  territory. 

LiBDTESAST  IlussKLL,  Royal  Engineers,  Military  Works  Depart- 
ment, is  transferred  from  hesidquarters  to  the  Bombay  Defence 
Division. 

Sir  Lkpoc  Capprl  leaves  by  the  mail  of  tlie  9ili  proximo,  and 
Colont-I  ilallock  will  officiate  as  Direotor-Qeiieral  of  the  Telegraph 
iDepKrtnieut. 

'  Dr.  Murrav  Thomson, — long  connected  with  Ronrkee,— Clicrai- 
tal  Ex.niiiier,  Allahabad,  takes  furlongh  next  month,  possibly 
not  to  return. 

-  It  is  in  contemplation  to  exten<l  the  Liliore  Tramway  to  Mian 
Mir  as  *ioii  .-is  the  necessary  preliminaries  can  be  arranged,  and 
also  to  construct  a  line  to  Slmlimar. 

The  Secretary  of  State  has  intimated  that  tlie  Government 
will  next  year  resume  control  of  the  State  lines  at  present  worked 
bytheEiSt   Indian  Riilway  Cunpany. 

Mr,  Hbbbert  who  successfully  carried  ont  the  water  scheme 
for  the  cicy  of  Hawal  Pindi,  has  been  entrusted  with  the  arrange- 
ments for  cariying  the  supply  into  cantonments. 

It  is  in  contemplation  to  open  another  branch  of  the  Bengal 
Central  R^tilway  between  Sm.'ia  and  Ivh'xilna  on  the  Madhoo- 
niati,  with  an  intermeiiiate  station  between  those  two  places. 

The  23rd  Pioneers  liave  been  placed  at  the  disposal  of  the 
EnL'ineer-iii-t;liief  i.f  the  Siiid-Pisliin  section,  Norlh-Western 
Railway,  for  emuloymeut  on  tlie  Khwaja  section,  now  under 
cotistructiou. 

The  question  of  connecting  Bengal  with  Burma  by  a  railway 
has  been  taken  up  bv  the  Governm-nt  of  Imlia,  tlie  BenL'al 
Central  Railway  undertaking  the  survey  eastwards  from  Jessore 
through  Narait. 

It  i*  stated  that  the  men  emp'oyed  at  the  Government  Dock- 
yard. Calcutta,  have  Struck  work  since  the  15ih  instant,  owing  to 
some  of  I  hem  having  been  lined  one-and-half  day's  wages  for  being 
absent  from  work. 

There  was  a  conference  at  Hyderabad — Deccan,  recently  re- 
-gardiiig  the  Nizam's  Railway.  Teinis  are  to  be  offered  to  the 
Government  of  India  for  permission  to  construct  the  branch  line 
to  Raipur  instead  of  to  Chanda. 

News  from  Captain  Tiiscott  of  the  Jade  Mines  Expedition  is  to 
the  elfect  that  Sahan.  on  the  Endawchonng,  had  been  reached, 
»nd  that  the  expedition  expected  to  reach  the  jade  mines  on  6th 
February      No  opposition  bad  been  encountered. 

The  importation  of  kerosine  oil  into  Calcutta  is  very  brisk  just 
now.  There  are  500,000  cases  at  Budge  Budge,  and  owing  to 
there  being  only  accommodation  for  eii;ht  ships  at  a  time  a  ninth 
ahip  which  recently  arrived  is  anchored  in    the  river. 

Colonel  F.  D.  M.  Browk,  V.  C,  Superintending  Engineer, 
Liicknow  Circle,  is  about  to  take  leave.  As  the  appointment 
icarries  with  it  certain  residence  in  the  hills  during  the  hot 
weatli«r,  it  is  somewhat  coveted  by  the  officers  of  the  Depart- 
ment. 

The  recent  visit  of  His  Highness  the  Maharaja  of  Kashmir  to 
ilr.  Lyall  at  Sialkot  had  reference  to  the  proposed  railway  from 
fchat  place  to  Jammu.  Most  of  the  material  not  foi  thconiini; 
locally  i*  on  the  way  out  from  England,  and  work  on  the  line  will 
begin  in  a  month  or  so. 

The  Municipal  Council  of  Vizianagram  have  engaged  the  ser- 
"»iee«  iif  .Mr.  J.  A.  Gau!;e,  an  eiii;ineer,  to  take  level  and  surveys  of 
the  town,  and  to  prepare  estimates  of  the  cost  of  improving  the 
drainage  and  water-suiudy  of  Vizianagiam,  for  the  very  moderate 
remaiirraiioi)  of  Bs.  &0J. 

It  has  been  gutfijrested  bv  his  Excellency  L^rll  Reay  that  the 
Oh-iut  which  has  been  surmouiitHd  by  the  new  Railway  shall  be 
C)lll>^l  the  Briganiw  Oliaut.  His  Ex-eilencv  the  G 'veriior-General 
of  Ooa  has  warmly  approved  of  this  felicitous  and  graceful  sug- 
gestion, which  will  be  acted  npou. 

The  India  Office  has  directed  that  enqtiiries  be  made  in  this 
country  as  to  tlie  "Oiircs  of  giippjv  of  Hieitlte  or  soapstone,  with 
the  view  of  seeing  whether  a  sufficii-ntly  larofe  quantity  could 
Ibe  mi.le  availible  for  export  to  England  for  the  use  of  gas 
maniifacturea.  At  present  it  appears  that  all  the  steatite  imported 
into  England  for  the  manufacture  of  gas  goes  from  Germany. 

Some  news  has  been  received  of  the  doings  of  the  survey  and 
exploration  parly  that  is  at  work  beyond  the  Eastern  Assam 
frontier.     Captain  Micliell,  writing   from   Camp  Hainyom   on  the 


23rd  January,  states  that  he  h.ad  to  cut  a  path  for  4,500  yards 
thiough  the  junole.  The  country  is  nninhaUiteil.  A  road  or 
railway  is  feasible,  but  the  dim  ite  is  the  greatest  obstacle,  as 
the  country  is  a  vast  fever  jungle. 

It  has  been  decided  that  the  Office  of  Examiner  ot  State  Railway 
Accounts,  now  at  Bellaiy,  be  done  away  with  ;  as  all  the  State 
lines  have  been  tratisferred  to  the  South  Indian  Railway,  the 
Bellarv-Kistna  line  being  handed  over  to  the  Southern  Mahratta 
Railway.  The  accounts  ot  these  lines  will  be  kept  in  the  Office  of 
the  Examiner  (if  Giiaranteeil  Railway  Accounts,  Madras.  These 
arrangements  come  into  effect  on  the  1st  April  next. 

The  following  postings  have  been  ordered  in  the  Superior  Ac- 
counts Branch  :— Mr.  J.  S.  Partridge,  Examiner  of  Accounts,  on 
being  relieved  of  his  <liities  on  the  Madias  State  Railways,  is 
apfioiiited  Government  Examiner  of  Accounts.  Southern  Mahratta 
Railway.  Mr.  F.  Morrison,  Government  Examiner  of  Accounts 
Southern  Mahratta  Railway,  on  beini;  relieveil,  will  take  up  the 
duties  of  Examiner  of  Guaranteed  Railway  Accounts,  Madras. 

After  the  retirement  of  Colonel  Sir  R.  Murdoch  Smith,  K.E., 
KCM.G,  the  present  Ditectoi-iii-Chief  of  the  Indo-European 
Telegraph  Department,  on  the  15th  instant,  the  adniiiiistration 
of  that  system  conies  immediately  under  the  Director-General  of 
Telegraphs  in  India.  From  that  date  the  title  of  the  head  of  the 
amalgamated  system  will  be  "  Director-General  of  Telegraphs" 
instead  of,  as  before,  Director-General  of  Telegraphs  in  India. 

A  PROPOSAL  for  the  construction  of  a  new  Howrah  bridge 
cnnips  from  home,  and  was  considered  by  the  Port  Commission 
at  their  last  nieetiog.  The  proposal  is  to  rejdace  the  present 
floatiiit;  bridge  by  a  more  pertnaneiit  structure,  and  the  outline 
plans  have  been  prepared.  Before  long  such  a  work  will  have 
to  be  undertaken  unless  we  are  to  carry  on  with  the  pontoon 
bridge  until  a  cyclonic  wave  or  some  other  disaster  sweeps  it 
away. 

Mr.  Guilford  Molesworth  has  reached  Calcutta  after  a  tour  in 
Upper  India.  He  pioeeeds  shortly  to  Biir-nah  to  examine  the 
i)rni;ress  made  with  the  Tiningoo-MatK'al  ly  Railway.  This  line 
has  been  so  lapidly  pushed  on  that  the  first  engine  is  expected 
to  be  got.  through  within  two  months  from  the  present  time. 
Regular  tr:.ffii!  will,  of  course,  not  lie  possible  until  next  cold  wea- 
ther, as  the  earthwork  must  be  allowed  to  settle  during  the  rains. 
The  line    will  be  one  of  the  most  quickly  built  on  record  in  India. 

A  little  time  back  some  particulars  were  published  of  a 
scheme  for  woikiig  the  Eastern  and  Norlliern  Bengal  Rnilways 
ill  combination  with  the  Daijeeling  line,  with  B1  r.  Franklin 
Prestage,  the  Maiiaeer  of  the  last  named  concern,  at  the  helm. 
'I'he  scheme  has  fallen  throiigli.  A  proposal  for  bringing  oiie'of 
the  lines  named,  the  Eastern  Bengal,  under  the  niaiK'geinent  of 
'he  Bengal  Central  Company,  has  been  made  from  home  ;  but 
this  again  appears  to  tind  no  favour  with  the  Government  of 
India. 

The  Government  of  India,  in  its  Military  Department  have 
sanctioned  a  project  of  water-supply  for  the  Rawalpindi  canton- 
ment. The  proposal  is  to  extend  to  cantonments  the  i)ure  water- 
supply  furnished  to  the  city  last  year,  as  there  is  much  more 
water  than  is  required  by  the  Municipal  authorities.  No  time 
will  be  lost  in  carrying  ont  the  work,  as  the  want  of  water  in 
our  largest  garrison  in  India  has  long  been  felt.  As  land  hag 
been  lately  acquired  which  will  about  double  the  size  of  the 
catitonnients,  the  question  of  a  sufficient  water-supply  is  one 
that  could  tiotlimger  be  tioslponed. 


f  ettcvfi  to  the  (iniitor. 


The  Editor  desires  it  to  be  disiinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  b>/  correipondents.'] 

HHAGULPUR  WATER- WORKS. 

Silt, — In  my  letter  rejardiiig  the  Bhagulpore  Water-works  I 
stated  that  two  schemes  l^viz  the  Central  Jail  and  the  Municipal) 
were  in  opeiation  side  by  side  without  an  attempt  to  comliine  the 
two  for  ])iirposes  of  economy.  It  appears,  however,  that  since  a 
short  time  ago  the  Central  ,Jail  is  being  supplied  from  the  Munici- 
pal system  on  piynient  of  a  monthly  contribution  of  Rs.  200. 
This  is  a  move  in  the  light  direction,  and  I  am  informed  that  the 
credit  iif  it  is  due  to  the  late  Chairman  of  the  Municipalitv.  It 
now  renwiins  to  lie  seen  what  use  is  made  of  the  tanks  and  head- 
works  lielooging  to  the  Central  Jail  scheme,  which  had  cost  a  good 
lot  of  money. 

While  lui  this  subject  I  think  it  worth  mentioning  that  a  water 
rate  of  2  per  cent  is  proposed  to  be  levieil  from  1st  April  next. 
I  cannot  8;iy  Iniw  far  this  is  true  ;  but  if  it  be  true  the  authorities 
would  be  sireiching  the  law  'n  imposing  a  tax  without  giving 
ilie  people  any  beiiefir.  from  their  water-works  Such  taxation 
it  need  not  be  saiil,  leads  only  to  distrust  in  our  Government,  and 
should  therefore  he  avoided  as  much  as  possible.  It  would,  there- 
fore, be  a  better  plan  to  try  to  complete  the  works,  if  this  be  feasible, 
or  to  reduce  their  scope,  if  it  be  not  so,  and  to  honestly  tax  those 
who  are  to  be  directly  benefitted. 

BiiAOULi'oiiK  ;  \iith  Febriuiry,  1888.  An  Observer, 
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HOOGULY    BRIDGE   CANTILEVER. 

Sir, — Your  issue  of  Sn)  December  has  fallen  in  my  way  and  I 
see  in  it  a  letter  signed  "P.  E.  R."  on  the  above  subject,  which  con- 
cludes with  a  sweeping  attack  on  "  the  practice  of  Great  George 
Street  in  general  and  the  I.  S.  E.  in  particular."  But  for  this  I 
should  hesitate  to  criticise  the  letter,  because  it  is  not  too  common 
to  find  Engineers  who  are  engaged  in  hard  practical  work  taking 
an  active  interest  in  theoretical  enquiries,  and  such  a  disposition 
deserves  all  possible  encouragement,  whether  or  not  we  agree  in 
all  cases  with  the  results  of  their  efforts.  When,  however,  partial 
and  incorrect  mathematical  researches  are  ma<le  the  basis  of  an 
attack  on  a  whole  profession,  I  think  one  is  justly  entitled  to  point 
out  the  imperfections  of  the  argument  as  a  reason  for  suspending 
judgment  on  conclusions  so  damaging. 

I  propose  to  myself,  therefore,  the  somewhat  invidious  task  of 
pointing  out  how,  while  "F.  E.  R."  busily  plucks  motes  from  the  eyes 
of  Great  George  Street,  his  own  vision  is  not  entirely  unobstructed. 
He  divides  his  investigation  of  the  deformations  of  the  cantilever 
into  three  parts,  and  the  methods  he  applies  in  these  three  parts 
are  mutually  inconsistent  and  contradictory  in  the  highest  degree. 

Fig.     1. 


Firstly,  he  gives  rules  for  calculating  the  deflection*  of  the  end 
<)f  the  cantilever  due  respectively  to  strain  in  a  single  member  of 
the  bourns,  ties  and  posts.  I  do  not  know  where  he  got  these 
rules  from  ;  it  he  invented  them  they  do  him  great  credit,  as  the 
■nbject  has  been  too  much  passed  over  in  books  on  bridge  stresses. 
The  only  drawback  is  that  they  are  all  erroneous  :  the  tirst  is  only 
trwe  when  both  booms  are  horizontal  :  the  second  and  third  are  so 
far  wrong  that  they  give  results  that  may  be  either  far  less  or  far 
{reater  than  the  true  ones,  ami   results   always  positive  when  the 
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true  deflection  may  bi^  ne'^alive  (»«.,  ni)wari'-> )  In  fig.  2  the 
tlleiui..!)  of  the  tie  AR  (ixa.'Cfrated  of  c>ii>h<)  so  rliat  B  niovf^s 
to  U  ,  all  other  niembi'rH  of  ihe  i:aniilever  leni-iniirg  unchan<.'pd 
in  length,  throws  the  end  of  th.-  caiit.il.-vt-r  up  vmi-iIh.  Tlie  ex- 
aggeriitiud  if)  tlM!  diagiHip    necessaiy    to   ejihibit   this  effect    oi^Iy 


affects  it  in  degree.  Similarly  in  fi(f.  3,  the  compression  of  the 
post  C  D  moves  C  to  C  and  elevates  the  end  of  the  cantilever  in 
like  manner. 

In  his 'secondly' he  expounds  the  method  of  determining  the 
horizontal  deflection  of  the  middle  part  of  the  cantilever  bet'ween 
the  piers  and  here  he  makes  an  assumption  absolutely  at  variance 
with  the  method  of  his  '  firstly.'  The  rules  he  there  gave  were  evi. 
dently  based  on  the  assumption  cf  frictionless 
hinged  joints,  but  now  lie  assumes  tlie  b.ntom 
boom  and  the  vertical  post  at  /(  to  be  absidiitely 
fixed  in  direction.  If  this  were  so,  his  foime'r 
calculation  would  be  all  wronsr  (even  if  the 
rules  were  correct),  for  his  rules  are  ••.ppiuently 
meant  to  apply  to  the  first  panel  as  much  as  to 
any  other,  and  therefore  they  as.sume  a  hinged 
joint  at  A;  and  this  first  panel  is  {  of  the  whole 
length  from  the  pier,  and  has  the  most  impor- 
tant influence  on  the  deflection  of  any.  Be- 
sides, the  assumption  of  the  fixture  in  diiection 
is  a  most  arbitrary  one.  The  bottom  boom 
appears  to  be  continuous  over  the  pier  and 
must  be  of  continuons  though  varying  curva- 
ture. Also,  as  I  understand,  tl^e  base  is  a 
more  or  less  yielding  iron  pier.  The  same  in- 
consistency appears  in  his  'thirdly,' where  he 
deals  with  the  upward  deflection  of  the  un- 
^  loaded  end.     Here  he  calls  the  bottom  boom  a 

/^  lieani   fixed   at  one   end.     If  the  method  of  hie 

firstly  is  good  for  anything,  why  does  it  not 
apply  to  one  end  of  the  cantilever  as  much  as 
the  other,  in  which  case  the  unloaded  end 
would  simply  rotate  round  its  abutment  without 
deformation. 

Of  course  the  real  deformations  of  a  triangu- 
lated bridge  with  rigid  joints  would  be  eci- 
tremely  diflicult  to  calculate  A  priori:  it  is 
something  between  a  beam  of  varying  section  and  a  hinged 
frame.  To  treat  it  as  a  hinged  frame  is  probably  the  truest,  as 
it  is  certainly  the  simplest  way  ;  but  let  one  method  be  applied 
right  through  and  not  abandoned  at  pleasure  for  another  method 
still  more  arbitrary.  If,  however,  "F.  E.  R."had  been  consistent  in 
this  matter  ha  would  have  lost  the  text  for  his  tirade  against  Great 
George  Street.  If  the  deformations  of  the  cantilever  are  plotted 
taking  it  as  a  continuous  structure  and  not  as  three  independent 
pieces,  the  fearful  cross  strain  on  the  post  M  does  not  appear. 
"  F.  E.  R."  is  greatly  concerned  about  this  post.  It  "  suffers  from 
secondary  strains "  and  appears  to  be  in  a  very  bad  way,  but 
the  whole  of  his  calcidations  regarding  it,  formidable  as  they  may 
seem  to  the  casual  reader,  are  entirely  vitiated  by  the  false 
as.sumption  that  it  is  fixe<l  in  direction  at  one  end  and  has  a 
frictionless  hinge  at  the  other.  I  am  sure  "  F.  E.  R."  would  not 
intentionally  mislead  any  one,  but  it  is  a  most  extraordinary  way 
of  making  out  a  case,  to  assume,  that  of  two  joints  exactly  alike, 
one  is  absolutely  immoveable  and  the  other  presents  no  resistance 
whatever  to  rotation  of  the  post.  He  say*  ''consider  it  as  a 
cantilever  fixed  at  h  and  loaded  at  k"  and  immediately 
procee<l8  to  treat  it  as  such  without  giving  any  reason  for 
considering  it  so.  This  is  an  admirable  plan  which  I  have  noted 
for  future  use.  When  I  have  a  problem  I  cannot  tackle — say 
the  stresses  in  a  stayed  flat  plate  under  pressure — I  shall  say': 
'Consider  it  as  a  jib-crane,'  or  a  steam-ship,  or  anything  that 
conies  handy.  Seriously,  when  his  whole  attack  is  founded  on  a 
diagnosis  of  the  sufferings  of  this  post,  it  is  somethini;  like  a 
fraud  on  his  readers  to  say  "  consider  it  as  a  cantilever,"  wlien 
they  will  all  take  him  to  mean  that  it  really  is  one.  "F.  E.  R.''  nniat 
ride  0(1  one  horse  or  the  other.  If  the  joint  k  is  rigid,  llien  so  i» 
the  j 'iiit  X'.  ai.d  the  post  defl"Cts  as  \n  fig.  5  and  not  as  in  fi^. 
4  (vvlijch  is  his  cliMige  against  it.)  The  amount  of  its  defl-ciion 
as  in  fig.  5  defiemls  on  the  general  ilefoiniation  of  the  bi  idk'C. 
If,  on  tlie. oihei- liiiiid,  the  joints  are  to  be  taken  hinged  tliH>e  is 
no  distortion  of  the  post  at  all.     If  the  general  deformation  of  the 
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caiitilever  with  liiiiped  joints  he  cousiiiered,  it  will  be  seen  tliat 
the  post  /iL  is  by  no  lueaiis  the  most  suffering  member  as 
regards  secondary  strains.  Tlie  boom  at  A  changes  its  direction 
so  much  thst  the  post  lA  will  not  vary  its  angle  with  the 
booms  or  its  straightness  much,  while  the  resistance  of  the 
bottom  boom  to  changing  its  direction  will  create  much  more 
aerions  secondary  strains  in  that  member.  This  brings  me  to 
the  next  of  his  fallacies.  He  leads  ns  to  suppose  that  the  use 
of  pin  joints  would  abolish  secondary  strains  altogether. 
But  what  about  the  compression  boom  '(  I  do  not  gather 
that  he  pi  eposes  to  go  so  far  ahead  of  American  practice, 
as  to  hinge  the  compression  boom  at  every  panel,  and  yet  it  may 
suffer  from  secondary  strains  as  much  as  other  members  or  more. 
Again,  he  says  of  his  favourite  post— "  if  it  were  hinged  it  wouM 
suffer  no  secondary  strains."  Has  he  got  a  patent  for  a  frictiouless 
pin  then  ?  The  pins  ordinarily  used  pmbably  have  a  co-efficient  of 
friction  of  -15  to -2,  and  in  a  bridge  of  this  size  carrying  a  double 
line  of  railway  a  pin  of  10  to  12  iuclies  diameter  would  probably  be 
necessary.  If  "  F.  E.  R,"  will  work  out  the  bending  moment  from 
friction  I  think  he  will  find  it  by  no  means  inconsiderable. 

If  "  F  E.  B."  wants  to  get  rid  of  secondary  strains  altogether 
Le  is  quite  right  in  supposing  tliat  none  of  the  regular  practi- 
tioners in  Great  George  St.  can  help  him  ;  lie  will  have  to  call 
in  some  of  the  Deputy  Consulting  Engineers  your  leading 
article  describes  to  prescribe  for  him.  1  llnnk  "  F.  E.  K."  should 
also  remember  that  Ennlan<l  is  by  no  moans  alone  in  adhering  to 
riretted  bridges.  Great  Georue  St.  may  be  beneath  contempt,  but 
surely  French  and  German  Engineers  are  nothing  if  not  scientific, 
and  they  adhere  to  the  rigid  system  as  much  as  we  do.  For  mv 
own  part  1  should  be  disposed  to  agree  with  "F.  E.  R."  if  he  went 
no  further  than  to  say  that  we  might  with  advantage  use  pin 
connections  in  many  ca.ses  where  we  now  use  rivets,  but  the  points 
expressed  or  implied  in  his  letter  that  I  quarrel  with  are  two.  1 
do  not  think  that  the  pin  question  is  entiivly.  Or  even  mainlv,  one 
of  secondary  strains,  an.l  ag.in  I  dislike  th'e  violent  dogm'atism 
that  brands  as  incapable  m- ignorant  people  that  hold  a  different 
opinion  ou  it  from  himself. 

C.  F.  F. 

•■  ADDESD0M. 

^  In  place  of  the  rules  given  by  "  F.  E.  R."  for  calculating  the 
deflection  of  the  end  of  a  cantilever  from  the  changes  of  length  in 
its  membeis  separately  I  should  give  the  followiii"  •— 

F,g.    6. 


%.-:: 


(J,=  X-.  {  sf„B^*^.^  -  h  (Cot^BC-CotBy..) 


I 


Let  ABxy  be.  a  single  panel,  o  and  /8  the  angles  which 
the  booms  A  B  and  j-y  respectively  mak>-  with  the  hoiisconlal  ;  L 
l„  and  I,,  the  distances  of  the  points  x,  B,  and  y  from  the  fcrtif"! 
through  the  end  of  the  cantilever  ;  X-,,  k\,  k„,  and  k,,  tlie 
elongation  or  compie9.-.ioii  per  fnot  of  length  of  the  inpniber:s 
AB,  «ry,  Hx,  and  By  respectively  (Ir  ig  for  steel  about  'OLOjj  I'fT 
every  ton  of  «trpsfl  per  square  inch  of  gross  section)  ;  l5,,  S„,  S,,  and 
o^,  the  deflection",  at  the  end  if  the  cantilever  due  to  the  strains 
respectively  in  AB,  jy,  hx,  and  By.     Then 

1  Rr  81..  A  H>-  ==  ~  By.  Si.r%« 


These  expressions  are  here  given  in  their  most  general  form. 
In  any  particular  case  they  will  be  much  simplified,  for  generally 
a  or  ;8  =  0,  AB.'-,  B.iy,  yBC,  or  Bi/.v  is  90',  &c. 

For  myself  I  should  generally  prefer  to  ascertain  the  deflections- 
by  «  graphic  method,  which  is  generally  quicker  and  gives  more 
information  in  a  better  form. 

C.  F.  F. 
Great  George  Street — Westminster,   S.  W, 
LONDON  ;  Uth  Janitaiy  1888. 


DEEP  BORINGS. 

Sia, — -Now  that  the  subject  in  regard  to  the  advisability  of  sink- 
ing artesian  wells  in  India  is  under  consideration,  it  would  be  as- 
well  to  compare  the  enormous  depths  that  some  have  attained  in 
Europe  and  America  with  those  put  down  in  this  country.  We 
have  plenty  of  competent  men  in  India  who  could  show  just  as 
good  results  as  the  former,  but  it  is  the  want  of  enterprise  in  India 
which  is  the  hugbaitr  that  keeps  us  far  behind  other  countries. 

With  the  present  eflieient  well  sinking  machinery  at  command 
borings  which  used  to  take  years  to  complete  are  accomplished 
HOW  in  a  very  few  months. 

There  is  uo  doubt  that  the  country  is  rich  with  underground 
aqueous  sheeis,  and  it  is  left  to  find  out  at  what  depths  they  are 
to  be  met  with,  and  where  ;  and  this  information  can  only  be 
obtained  by  systematic  borings. 

Aqua  Pura. 


"A  GOOD  EXAMPLE." 

Sir, — In  the  last  of  your  "  Notes  and  Comments"  in  your  issue 
of  the  2l8t.  Janiiaiy,  you  have  fallen  into  an  error,  which  I  am  sure 
you  will  be  glad  to  have  put  right.  The  Railway  you  alhule  to  ist 
the  Northern  of  Europe  Railway,  and  is  the  work  of  English  Engi- 
neers, many  of  wlioin  are  personally  known  to  myself.  The  Com- 
pany is  .111  English  Company,  and  was,  I  believe,  entirely  financed 
in  England.  In  support  of  what  I  say  I  enclose  some  printed 
matter  of  recent  date.  I  regret  that  I  have  destroyed  several 
copies  of  the  Company's  prospectus,  and  also  of  Mr.  Kalf's  report 
alluded  to  in  the  same. 

There  is  no  doubt  as  to  the  wonderful  richness  of  the  ore 
obtainable  at  Gellivara,  and  the  Company  has  in  all  probability  a 
wondeiful  future  before  it. 

Beuur  ;  February  2,  1888.  A.  M.  I.  C.  E. 

I  We  are  oblige<l  for  the  correction  and  satisfied  with  the  iiifornia. 
tion  In  support  of  it.  — Eu.,  /.  A'.  J 


^•{Sj^"-^«o'«^-i^«»^B..)} 


NATIVE  ENGINE  DRIVERS. 

Sir, — The  locomotive  departnu-nt  of  the  Burma  State  Railway 
finds  that  native  engine  <lrjvers,  as  compared  with  European,  are 
content  with  le.ss  pay,  burn  lass  coal,  are  less  troublesunie,  and 
more  uniformly  sober  in  their  habits.  Thereanent  the  Alhiliabad 
Railway  organ  snggt.-tn  that  the  great  bane  of  Eun.fieau  and 
Eurasian  workmen  in  India  is  driinkeiiness,  and  warns  working- 
men  that  they  must  take  heed  to  their  ways  and  their  liquor 
bills,  or  even  in  ihe  matter  of  ordiiiary  labor,  naiives  pf 
India  will  shunt  them  on  to  disused  sidings  in  the  scramble  fd,if 
employtnent  that  now  prevails.  .  It  is'  true  enough  tliat  the  whitfr 
man  "likes  his  drop  of  good  beer,"  or  its  spirituous  eqnivalenl— 
sometimes  too  well,  rather  than  wisely.  All  energetic,  conquer- 
ing, colonizing  nations  always  have.  \ 

One  has  only  to  .refer  to  Vedic  hyinns  to  see  wliat  a  I.irgB  part; 
liquor  (ilayed  in  the  lives  of  the  Ary.aii  masters  of  tli^  ancieiit' 
world.  The  Egyptians  loved  '  beer.  Alexander  the  Greak'* 
veterans  were  the  reverse  of  .teetotal  in  habit.  The  heaven  of  the 
Norse  Sea  Kings  was  an  illimitable  supply  of  ale. 

The  aiiionnt  of  it  triiiinphaiit  German  armies  can  stow  away 
witlKJiit  winkinir  asl.inijhes  and  confounds  seasoned  English 
tipplers.  The  Rijssian  conquerors  of  Central  Asia  flourish  on 
voilki.  Tommy  Atkins  cannot  do  without  his  canteen.  Half 
the  busineifs  done  in  the  United  States  and  Australia  is  done  over 
noggins  and  di  inks  with  extraordinary  names,  at  hotel  bars.  In 
short,  amongst  modern  nationalities,  aptituile  for  strong  drink 
seems  to  g.i  hiinid  in  hand  witli  vigorous  energies  on  the  way  to 
sncress.  Of  course  that  is  no  excuse  for  drunkenness.  It  is  a  vice 
infinitelv  miscliieyous,  which  we  have  no  slightest  wish  to  defend, 
believing  as  we  do,  that  it  is  one  of  Englaml's  greatest  eurses. 
This  admissii.n  nevei  thele.-s  cannot  alter  facts;  does  not  dis- 
establish the  fact  that  peoples  given  to  the  use  of  alc(diol  prevail 
over  fieoples  not  m.  yi.eo.  Let  ns  have  truth  lirst  :  morality,  or 
senlinienlaliiy,  or  anything  else  you  like  afterwanls. 

Naiive  engine  drivers,  who  are  tivtal  abstainers,  premmably 
are  said  to  lie  ciiea|  er  nialeiial  lo  work  wiih,  than  Eniopean 
diiveis.  So  they  may  be  when  eveiylhing  connecle.l  with 
the  riiiiniiig  of  the  line  they  are  employed  upi'ii,  g^.es  smoothly 
and  in  routine  mder.  But  when  an  eni?.igen.?y  come.s— and  it 
has  an  ugly  trick  of  coinji  g  when  least  expctteil  — the  native 
driver  IomS  his  head,  emergency  gives  pl.ce  to  caiastropli'e| 
and  over  and  abnve,  life  ami  lin'ib  sacriRced  to  his  inapiitiidej 
lakhs  of  rupees  worth  of  plant  and  property  get  crumpled  up  t<iftj 
and  the  Railway  Company   concerned  finds  as  a  consequence  that 
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all  the  gilt  has  been  taken  off  ita  gingerbread  economy,  ami  that 
there's  the  <levil  to  pay  besiiles.  Then  perhaps  the  ruling  spirits 
of  that  Company  tliscover  too  late  tliat  the  cheapness  they  made 
80  much  of  never  was  economy  in  any  true  and  proper  sense  of 
that  much  proiitituted  word.  People  given  to  its  promiscuons  use, 
■nould  do  nell  to  bear  ia  mind  the  sensible  old  saw — Penny  wise 
is  pound  foolish. 

Commos-Sense, 


Jitevai'P  ^otice0. 


Handbook  OF  Specifications,  ETC.,  for  theMeeuut,  Agra,  Morar' 

AND  Barkilly  Divisions,  Military  Works.     Roorkee  :   1877. 

In  its  own  very  limited  range  this  is  a  useful  book  of  refer- 
ence for  the  Engineer- Architect,  and  although  tiiere  is  nothing 
new  in  it  whatever,  (it  sticks  religiously  to  the  old  wooden  roofs) 
still,  if  any  one  does  want  to  design  a  wooden  roof  of  any  kind, 
this  volume  gives  all  the  information  required,  in  a  rather  clumsy 
way  it  may  be  added.  The  first  45  pages  which  by  some  unac- 
countable fieak  are  printed  on  one  side  only,  are  devoted  to 
specifications  of  different  kinds  of  work.  We  notice  a  good  tip 
under  the  head  "Terraced  Roofs."  The  concrete  is  to  be  thorough- 
ly rammed  until  the  lime  flushes  to  the  surface,  and  then  the 
surface  is  rendered  smooth  and  polished  with  the  trowel.  Tliis 
system  is  undoubtedly-  preferable  to  the  one  ordinaiily  employed, 
viz.,  of  putting  a  separate  layer  of  j^aster  on  top  of  the  concrete. 
On  one  point,  however,  we  beg  to  differ  from  the  author.  He  spe- 
cifies 6  inches  of  concrete  laid  over  the  flagging  to  be  beaten 
down  to  a  final  thickness  of  5  inches.  We  are  strongly  of 
opinion  that  this  depth  is  insufficient.  What  with  variations  of 
temperature,  alternate  <lryiiess  and  moisture,  there  frequently 
must  occur  a  movement  of  some  kind  in  the  framework  of  a 
roof,  and  unless  the  terracing  be  very  tliick,  it  will  be  certain  to 
crack  up  eventually.  In  old  native  buildings,  or  flat-roofed 
houses,  engineered  by  the  native  mistri  free  from  the  trammels  of 
P.  W.  specifications,  we  find,  that  never  less  than  9  inches,  and 
often  a  solid  foot  or  more  of  terracing  is  used.  These  men  un- 
derstand their  business,  ami  there  are  numerous  examples  of  old 
flat  roofs,  which  have  stood  for  40  or  50  years  without  leaking. 
even  when  the  wooil  woik  below  has  quite  rotted.  One  veiy 
excellent  plan  formerly  adopted  by  native  mistrisis  the  following  ; 
Directly  above  the  fla};ging  3  or  4  inclies  of  mud  ia  laid,  and  on  top 
of  this  layer  the  pucca  terracing.  The  mud  acts  as  a  non-con- 
ductor of  heat,  and  likewise  relieves  the  less  elastic  concrete  from 
direct  contact  with  the  roof  frame.  In  our  opinion,  the  minimum 
depth  of  consolidated  terracing  should  be  8  inches,  put  down  in  2 
layer.s.  The  chapter  on  corrugated  iron  roofing  is  too  meagre. 
We  might  have  been  given  examples  of  untrussed  arched  corru- 
gated roofs,  which  can  be  used  up  to  30  feet  span  with  safety. 

The'  entire  absence  of  notice  of  anything  out  of  the  ordinary  P. 
W.  routine  practise  is  painful,  and  it  is  a  serious  blot  on  all 
similar  Government  publications.  A  bureaucratic  red  tapy  semi- 
demi  Military  Department  like  the  Public  Works  cannot  it  ap- 
pears shake  itself  free  from  oM  traditions  ;  it  is  quite  content  to 
plod  along  in  the  same  groove. 

The  next  70  pages  are  devoted  to  calculations,  the  formula: 
being  all  given  in  one  table,  easy  of  reference,  together  with 
tables  of  strength,  weight  of  materials,  constants  for  Indian 
timber,  etc.  We  consider  that  too  much  space  has  been  allotted 
to  the  calculations ;  which  after  all  are  a  very  simple  matter. 
They  are  given  in  great  detail,  and  are  all  worked  out  by 
logarithms,  displaying  a  vast  array  of  figures.  Most  of  this  is 
quite  uniiecessarj'.  No  practical  m:in  would  go  in  for  such  refine- 
ment, as  taking  W,  the  weigl.t  per  i-qii  ne,  to  3  places  of  decimals. 
Kearly  all  the  sums  could  be  worked  out  in  half  the  time  by 
ordinary  arithmetical  process  wiUi  the  assistance  of  tables  of 
squares  and  of  natural  lines,  and  the  absurdity  of  addinc;  the 
log  of  5  to  the  log  of  2,  wliii  h  we  have  noticed  in  one  case,  would 
be  avoided.  Any  Indian  Engineering  College  student  would  be 
ashamed  to  be  doing  calculations  in  this  round  about  ponderous  way. 


Graphic  methods  of  calculations  are  conspicuous  by  their  absence. 
But  graphic  statics  were  unknown  to  the  P.  W.  D.  of  those  days. 
We  must  not  forget  that  this  book  was  published  in  '77. 

On  one  page  we  note  a  table  of  the  strains  on  tie  rods  in  arched 
roofs.  It  is  quite  useless,  and  it  is  evident  that  the  author  had 
no  experience  in  this  matter.  For  7J  feet  span  he  gives  tie  rods  1 
foot  apart  !  I  A  thick  wire  would  almost  have  suflicient  sectional 
area  at  this  spacing, 

The  rest  of  the  volume  is  mainly  taken  up  with  places,  which 
are  extremely  well  executed  and  are  very  useful  as  far  as  they  go. 
All  sorts  of  details  ate  given  such  as  how  to  fix  a  bottle  head  in  a 
wall  for  a  punkah  rope  and  other  minuticc  which  savour  of  the 
barracks.     A  table  of  rates  is  also  given. 

The  Military  Works  Department  is  known  to  pay  enormous 
rates  for  their  work  as  a  glance  at  this  will  show.  We  have  not 
space  and  time  to  discuss  this  point  now,  though  we  may  on  a 
future  occasion  ventilate  our  opinions  on  the  reasons  which  ac- 
count for  high  rates  in  this  Department  and  in  a  lesser  degree 
in  the  Provincial  Public  Works. 


|lcU)  goohs  anil  Jleprints. 
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KARACHI  H.UJBOUR  WORKS. 

(Concluded  from  pngc  93. J 
Specikicatiox   for  Shh'  Wharf  Extexsiox. 
The  work  to  bo  carriod  out  is  tho  supplying  and  dolivcr- 
ing   oa   btwrdshij)  in    one    or  moro  of  tho  ports  named  in 
the    tbnn    of  tender   the   whole    of  th(>    ironwork  of  the 
substnicture  of  a  screw  pile  ship  wharf,  1,200ft.  long,  con- 
sisting  of  one   row  of  ^5eventy-Hve  wrought  iron  jiiles,  (iin. 
.  diameter  and  52ft.  3in.  long,  ;uid  two  rows  each  of  seventy- 
five  piles,  5iu.  diameter,  47ft.  9in.,  and  :i5il.  t)in.  long,  re- 
spectively, from  the  heads  of  the  piles  to  the  points  of  the 
screws.     They   are  to  be  braced  together  horizontally  and 
diagonally   in  a  longitudinal    and    transverse  directiou,  in 
the   manner  shewn  in  the  drawings.     The  row  of  wooden 
piles   will   be   provided   at  Kai-achi,   but  the    cast    iron 
pile  caps  for  them  are  inchidetl  in  this  contract. 

Sei'ew  Files. 

1.  The  piles,  bearings,  tie-rods,  clips,  strap.';,  bolts  and 
nuts,  pins,  iifc,  are  to  be  of  wrought  iron,  the  screws  and 
pile  caps  of  cast  iron. 

2.  The  wrought  iron  is  to  be  of  quality  satisfactory 
to  the  Engineer,  and  is  to  be  capable  of  sustaining  a  ten- 
sile strain  of  20  tons  to  the  sipiare  inch  under  a  blow 
struck  with  a  heavy  hammer. 

3.  The  clips,  straps,  bolts  and  nuts,  and  pins  to  be  of 
the  best  apjiroved  scrap  iron.  The  clips  to  be  carefully 
bent  to  the  form  shewn  in  the  drawings,  and  the  parts 
bent  are  in  no  case  to  be  reduced  to  a  thickness  less  than 
they  hatl  jirevious  to  bending.  The  whole  to  be  approved 
l\y  the  Engineer. 

4.  The  cast  iron  is  to  be  of  the  toughest  description, 
cast  clear,  sharp,  and  true  to  form,  and  free  from  air  and 
sand  holes  and  other  defects.  Specimen  bars  of  this  iron, 
iUn.  by  1  in.  and  3ft.  Cin.  long,  are  to  be  cast  from  time  to 
time  as  may  be  dinjcted  by  the  Engineer,  and  are  to  be 
tested  its  follows  : — ^They  are  to  be  laid  on  edge  with  a 
clear  bearing  of  3ft.,  and  if  they  break  with  a  load  of  less 
than  2H  cwt.  at  the  centre,  all  the  castings  made  from  such 
iron  are  U)  be  rejected. 

5.  All  the  fitting  and  other  workmanship  throughout 
i^to  be  done  in  t/ie  best  and  soundest  manner,  and  such 
fitting,  drilling,  &c.,  a.s  the  Engineer  may  consider  most 
couvcuieut  to  be  done  at  the  time  of  erection  is  to  be 
left — see  particulars  under  their  respective  heads. 

6.  The  pile  shafts  are  to  be  j)lanish»'d,  and  the  rcmain- 
.der  of  the  wrought  ironwork,  bc^fon;  it  Is  exposed  to  corro- 
sion, is  to  bf;  coatefi  with  boiled  linseed  oil,  applied  hot ; 
and  as  soon  iis  the  wrought  and  cast  ironwork  has  been 
inspected  and  approved  at  the  fjictory  the  whole  is  to  be 
scraped,  cleaned,  and  covered  with  two  good  coats  of  best 
anti-oxide  oil  paint. 

7.  A  portion  of  the  wharf,  cojisLsting  of  three  piles  in 
fach  row.  Is  to  be  erected  C(implete  on  the  contractor's  pre- 
IIU8C8.  The  parts  so  erected  ar  ■  to  be  ina<]e  from  the  same 
pattern,  templates,  or  mp^gis,  a^  the  corresponding  parts 
ifS  other  portions. 

8.  The  quality  of  materials,  workmanship,  and  pre- 
paration for  shipment  axe  throughout  to  be  subject  to  the 
inspection  and  ap{)rovftl  of  the  Engineer  in  England  ap- 
pointed or  authorise<l  by  the  Secretary  of  State  m  Coun- 
cil, whose  inUirpretation  is  also  to  be  taken  and  accept(;d 
on  any  discrepancy  or  doubt  found  or  arising  in  the  plans, 
ijxjcifications,  or  meiisurements. 

9.  The  figured  dimensions  on  the  plans  are  to  be 
adopt<,'<l  in  preference  U)  scale  measurement. 

10.  The  lihafUs  gf  the  piles  are  to  be  51^0..,  47ft.,  and 
35ft.  long  in  the  thr(;e  rows,  respfictively.  They  are  to  be 
•hinl  with  cast  iron  screws  and  crowoed  with  cast  iron 
C^ps  as  shewn  on  the  dniwings. 

11.  The  heads  and  feet  of  the  pile  shafts  are  to  liave 
two  of  their  sides  flattened  by  ;iii.  each  ;  the  h(^ds  <br  a 
disUiuce  of  8in.  to  ri;ceive  the  screwing  keys*,  and  the  feet 
for  12in.  to  fit  into  the  .screws. 

12.  The  screws  are  to  be  of  the  fonns  shewn.     'J^hedia- 


ineters  qf  the  fltinges  are  to  be  the  ssune  for  the  two  siz<28 
of  pile,  but  the  spindles  are  to  be  larger  for  the  Gin.  than 
for  the  5in.  piles,  and  the  sockets  are  to  be  cast  to  tit  the 
piles  exactly. 

13.  The  Hange  is  to  be  saw  edgetl  and  to  make  IJ 
turns  on  the  spindle,  and  1  turn  and  3in.  at  the  circum- 
ference with  a  ()in.  pitch.  The  sjiindlo  is  to  have  an 
auger  point.  A  wrought  iron  ring  iin.  thick  is  to  be  shrunk 
on  the  n(>ek  of  the  .screw.  A  hole  is  to  be  drilled  through 
the  spindle  and  the  foot  of  the  pile  to  receive  a  pin  Iin. 
diameter,  which  is  to  be  provided  and  left  to  be  rivetted. 
The  ends  of  tht;  hole  are  to  be  enlarged  to  a  conical  form 
and  the  pin  to  be  formed  with  a  corresponding  conical 
head.  Each  screw  is  to  be  fitted  on  its  own  pile  at  the 
factory  and  numbered  accordingly. 

14.  The  caps  for  the  pile  heads  are  shewn  in  the  en- 
graving. Those  on  tho  face  piles  are  to  be  fitted  with 
wrought  iron  clips  to  serve  as  lugs  for  the  connection  of 
the  diagonal  bracings.  Those  for  the  two  inner  rows  of 
iron  ])iles  to  have  lugs  cast  on  them,  and  those  for  all  the 
timber  ))iles  t<j  bo  of  cast  iron  without  lugs. 

1.5.  Tile  caps  are  each  t<j  have  four  l|in.  bolt  holes  in 
the  table  for  fastening  down  the  main  girders.  The  holes 
for  all  these  bolts  are  to  be  drilled  at  the  factory  exactly 
to  the  measurements  .shewn. 

1().  Three  pins,  l|in.  in  diameter,  and  of  lengths 
slightly  in  excess  of  the  (jutside  diameters  of  the  caps, 
are  to  be  ])rovided  for  each  pile  head  to  secure  the  same 
to  the  cap,  but  the  holes  to  receive  them  are  not  to  be 
drilled  either  in  the  cap  or  the  pile  head. 

17.  For  convenience  of  stowage,  both  the  caps  and  the 
.screws  are,  after  being  fitted,  to  be  detached  from  the  pile 
shaft  and  shipped  se])arately. 

IX.  The  piles  in  the  face  row  arc  to  be  connected  longi- 
tudinally by  two  lines  of  horizontal  braces,  tho  centres  of 
which  are  to  be  placed  at  lift.  8^in.  and  24ft.  oin.,  respec- 
tively, below  the  heads  of  the  pile,  the  former  consisting 
of  one  channel  iron,  Gin.  by  2.Un.  by  iin.,  and  the  latter 
of  two  similar  channel  irons,  which  are  to  be  connected 
at  the  centre  of  their  length  by  a  Iin.  bolt  passing 
tin-ough  a  cast  iron  circidar  distanc(5  piece  2in.  thick. 
The  Siime  piles  are  also  to  be  connected  b}'  two  diagonal 
braces  Ix^tween  each  pair  of  piles  carried  from  the  head 
of  one  pile  to  the  level  of  the  lower  horizontal  brace  on 
the  adjoining  pile,  each  consisting  of  an  angle  iron  6iii, 
by  4iii.  by  iin.  The  two  are  to  be  bolted  together,  and 
to  the  horizontal  bract's  at  the  crossing  with  three  Iin. 
bolts  passing  through  cast  iron  distance  pieces  where 
necessary. 

1 9.  The  piles  in  the  second  row  are  to  be  connected 
by  one  line  of  horizontal  bracing  at  the  level  of  lift.  8| 
in.  below  the  heads  of  the  piles,  consisting  of  onechaimel 
iron  (iin.  by  2^in  by  -iin.,  and  by  two  diagonal  braces 
between  each  pair  of  piles  carried  from  the  head  of  one 
pile  to  the  level  of  the  horizontal  bracing  on  the  adjoin- 
ing pile,  each  consisting  of  an  angle  iron  Oin.  by  4in.  by 
^in.,  and  bolted  together  at  the  cros.sing  with  one  Iin. 
bolt. 

20.  The  piles  in  the  third  row  are  to  have  no  longi- 
tudinal horizontal  bra(dng. 

21.  The  j)iles  of  the  .second  row  are  to  be  connected 
to  the  piles  of  the  face  row  transversely  by  two  horizon- 
tal braces,  at  the  sjune  level  as  the  longitudinal  horizontal 
braces  ;  the  ujiper  one  consisting  of  one  and  the  lower  of 
t,wo  channel  irons  (iin.  by  2iin.  hy  iin. ;  also  by  two  dia- 

{jonal  braces  from  the  heads  of  the;  ])iles  of  one  ro.w  to  tjic 
evel  of  the  lower  horizontal  braces  of  the  corresjxmding 
piles  of  the  otluir  ro,w,  eacli  con.sisting  of  a  single  angle 
iron  (iin.  by  4in.  by  iin.,  which  are  to  be  connected  together 
at  thi;  crossing  in  the  same  niaiuiur  as  in  th<'  ease  of  the 
longitudinal  bracing. 

22.  I'he  ])iles  of  the  third  row  are  Co  be  connected  to 
the  piles  of  tlu^  .second  row  by  one  horizontal  brace  at  the 
same  level  as  the  u}>per  braces  above  described,  consisting 
of  one  channel  iron,  Uin.  by  2fiu.  by  iin.,  and  by  two  dia- 
gonal braces  fW»n>  the  heads  to  the  level  of  the  horizontal 
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braces,  consisting  of  angle  irons,  6in.  by  4in.  by  iin.,  con- 
nected together  at  the  crossing  by  one  Iin.  bolt. 

23.  The  whole  of  the  braces  are  to  be  cut  to  the 
lengths  shewn  on  the  drawing,  with  square  or  oblique  end, 
as  may  be  required ;  and  the  holes  for  the  bolts  are  to  be 
drilled  in  the  channel  iron  or  horizontal  brace  ;  but  in  the 
angle  iron  or  diagonal  braces,  except  in  those  required  for 
the  two  bays  to  be  erected  in  England,  the  holes  are  to 
be  drilled  at  one  end  only,  those  at  the  other  end  being 
left  to  be  drilled  at  Karachi. 

24.  The  clips  for  the  attachment  of  the  braces  ami  the 
fender  sti-aps,  to  be  hereafter  described,  to  the  piles,  are  to 
be  of  nine  different  i)atterns,  as  shewn.  They  are  so  ar- 
ranged that  any  otie  of  them  can  be  removed  or  replaced 
for  purposes  of  renewal  or  repair  after  the  completion  of 
the  structure,  and  this  condition  naust  be  carefully  preserv- 
ed. The  holes  for  the  l}in.  bolts  by  which  the  braces 
and  fender  straps  are  to  be  attached  are  to  be  drilled  with 
accuracy  in  the  positions  shewn,  and  each  clip  is  to  be  sent 
out  with  its  bolt  in  place,  together  with  such  iron  packing 
pieces  as  are  required,  as  shewn  on  the  drawings.  Spare 
bolts  are  to  be  provided,  as  per  schedule  attached. 

2.5.  Wrought  iron  fender  straps  of  the  form  shewn  are 
to  be  provided  for  all  the  face  piles.  The  upper  and  lower 
straps  upon  each  pile  are  to  consist  of  bars  of  flat  iron  2in. 
by  Ain.,  bent  as  shewn,  with  a  round  bar  l|in.  diameter 
welded  on  to  each  end,  the  ends  of  which  are  to  be  screwed 
and  provided  with  nuts  to  enable  them  to  be  secured  to 
and  tighten  the  clip.  The  middle  strap  is  to  consist  of  a 
bar  3iti.  by  Uu.,  bent  as  shewn,  and  with  a  hole  at  each 
end,  and  a  bolt  l|in.  diameter  passing  through  each  end 
hole,  and  securing  it  to  the  clip  in  the  manner  as  in  the 
case  of  the  upper  strap  with  two  niit*. 

26.  All  bolts,  straps,  and  other  small  articles  are  to  be 
packed  for  shipment  either  in  strong  wooden  cases,  or  se- 
curely bound  together  in  bundles  of  convenient  size.  The 
smaller  bolts  to  be  in  strong  bags  inside  the  cases. 

27.  All  the  articles  to  be  marked  K.  H.  B.  and  num- 
bered consecutively  in  paint,  and  a  shipping  specification 
descriptive;  of  the  several  articles  with  the  outside  dimen- 
sions and  weight  of  each  to  be  furnished  at  the  time  of 
shipment. 

Conditions  same  as  the  Indian  State  Railways. 

Specificatioxs  for  Ship  Wharf  Extension. 

Girders  and  Jointx. 
The  work  canied  out  under  this  contract  was  the 
supplying  and  delivery  on  boardship  in  one  of  the  ports 
named  in  the  form  of  tender,  22.5  main  girders,  and  918 
Hoor  girders,  with  flitch  plates,  joint  plates,  stays,  bolts, 
rivets,  and  other  fastenings,  as  described  below,  to  form 
the  superstructure  of  a  screw  pile  wharf  1,200ft.  long,  of 
which  G24ft.  is  straight,  and  .57()ft.  is  on  a  curve  of  4,800ft. 
radius.  The  following  description  is  from  the  specifica- 
tion :— -Th<;  girders  are  to  be  rolled  joists  of  Englisli 
manufacture,  and  to  be  of  good  and  tough  iron  of  fibrous 
structure,  or  of  steel  of  approved  quality,  and  are  to  be 
subjected  to  the  following  tests : — One  Iti  every  twenty  of 
each  sort  to  be  selected  by  the  Engineer  is  to  be 
supported  at  both  ends  over  an  opening  of  15ft.  2in.,  and 
loaded  in  the  middle,  the  joists  of  the  main  girders  with  a 
weight  of  20  tons,  and  the  floor  girders  with  a  weight  of 
12  tons,  on  the  removal  oi'  which  there  shall  be  no  per- 
manent deflection.  One  of  the  main  girders  and  four  of 
the  floor  girders  from  every  lot  offered  for  shipment  shall 
then  be  further  weighted  until  they  give  way  by  crippling 
or  fracture,  and  if  in  doing  so  they  break  or  cripple  witli 
a  less  weight  than  .30  tons  or  18  tons,  respectively,  or  if  in 
doing  so  they  give  evidence  of  any  unsoundness  or  other 
imperfection,  the  whoh;  quantity  oflfered  may  be  rejected, 
the  contractor  to  replace  the  broken  or  crippled  girders. 
The  wrought  iron  in  flitch  plates,  stays,  and  washer  plates 
to  be  of  quality  satisfactory  to  the  Engineer,  of  good 
fibrous  structure,  and  capable  of  sustaining  a  tensile 
strain  of  20  tons  on  the  sfpiare  inch  under  a  blow  struck 
by  a  heavy  hammer.  The  straps,  bolts  and  nuts,  and 
[  jpins  to  be  of  the  best  approved  scrap   iron,   the   rivets   of 


the  best  rivet  iron.     All  the  fitting  and   other  workman- 
ship throughout  is  to  be  done  in  the  best  and  soundest 
manner.     The  main   girders  will  be    placed   transversely 
to  the  wharf,  and  each  line  of  three  girders   will  rest   on 
four  pile  caps  1 6ft.  apart    from    centre    to    centre.     They 
are  to    bo    in    lengths    of  16ft.  6|in.;  16ft.;  and  17ft.  8iin., 
the   ends    at    the   face    and    back    of  the  wharf  are  to  be 
bolted  down  to  the  pile  caps  each  by  l|in.  bolts,  as  shewn, 
and  the  ends  which  meet  over  the  intermediate   piles  are 
to  be    bolted    to    the    caps  each    by   two    similar    bolts. 
Templates  of  the  pile  caps  will  be  provided.     The  girders 
are  to  be    of  the  si'ction   shewn  on  the  drawing,  and  are  to 
consist  of  a  rolled  joist  14iu.  deep,  6in.  wide  at  top  and  bot- 
toni,  and  weighing  not  less  than  601b.  to  the  lineal  foot,  if 
of  injii,  and  of  a  weight   giving    equal  strength  if  of  steel, 
strengthened  with   flitch    plates    lOin.  by  fin.    rivetted  on 
the  top  and  bottom  by  fin.  rivets  at    distances  of  4in.  The 
rivet  heads  on    the    under  sides  are    to    be   counter-sunk 
where  the  girders  rest  on  the   pile  caps,  and  on  the  upper 
sides  where  the  floor  girders  rest  on  the  main   girders,  and 
for  a  distance  of  4ft.  from  the  inner  ends  of  the  outer  rows 
of  the  girders.     There    are  also   to  be   ribs  or   stiffeners  of 
angle  iron  4Jin.  by  |in.  accurately    cut  to    fit  the   form  of 
the  girder,  rivetted  on  each    side  at   three  points  on   each 
girder,  as  shewn  on  the    drawing.     The    girders   are  to  be 
fished  at  the  junctions  by  plates  12in.  by  llin.  by  ^in.  pre- 
pared to  be  rivetted  one  on  either  side  of  the  ribs."  These 
plates  are  to  be  cut  and  the  rivet  holes  made  in  them  and 
in  the  girders  to  one  uniform  pattern,  so  that  they  will  be 
interchangeable  for  any  position  of  the    same  form  of  gird- 
er.    The  floor  girders  are  to    be  also  of  rolled  beams,  but 
without  flitch  plates.    They  are  to  be  12in.  deep,  5in.  wide 
at  top  and  bottom,   and  to    weigh  not  less  than  421b.  to 
the   lineal  foot,   if  of  iron,    or  of  a  weight   giving  equal 
strength  if  of  steel.     There    are  to    be    twelve  lines  in  the 
width  of  the  wharf,  except  for  six   bays,  as  shewn   on  the 
drawing,  where  there  are  fifteen,  and   the    girders  are    to 
be  cut  in  different   lengths   for  each  line   for  the    576ft.. 
which  are  on  a  curve,  the  line  nearest  the  face  being  16ft. 
and  that  nearest  the  back  15ft.  lOin.,  the  others  being  in 
proportion  according  to  their   distances    from  the    face  of 
the  wharf     For  the  straight  part   they  are  all  to  be  16ft. 
The  girders  are  to  be  prepared  to  be    bolted   down   to  the 
upper  flitch  plates  of  the  main  girders  by    two  fin.  bolts 
in  each  end,  with  heads  of  a  form  to  suit  the    flange  of  the 
girder.     The  joints  are  to  be  fished,  each  with    two   plates 
9 Jin.  by  6in  by  iin.  and  eight  Jin.  rivets.  The  floor  girders 
are  further  to  be   stiffened  at    each  crossing    of  the    main 
girders  by  an  angle  iron  stay  2 iin.  by  2iin.  by  |in.,bent  at 
the  ends,  as  shewn  on  the  drawing,  and  secured  to  the  web 
of  the  floor  girders,  and  the  upper  flitch  plate  and  flange 
of  the  main  girder  by  a  fin.  bolt  in  each.     The    bolts  are 
to  be  fitted  with  tapered  washers  to  siiit  the    slope   of  the 
underside  of  the  flange.  Five  hundred  wrought  iron  plates, 
9in.  by  4in.  by  jjin.,  bent  to  the  form  shewn  on  the  drawing — 
enlarged  view  at  ]) — and    provided  with  two  holes  for  the 
bolts  which  will  pa.ss  through  the   planking  to  secure  the 
inner  rail  of  the  35  cwt.  crane  line,  are  to  be  provided.    The 
ends  of  the  plates  are  to  be  bent  to    suit  the  under   sides 
of  the  flanges  of  the  floor  girdtrs,  and  the  central  part  bent 
upwai'ds  so  as  to  be  ]in.  below  the  top  siu-face  of  the  gird- 
er.s.     The  holes  are  to    be  |in.    diameter,  and  placed    at 
such  distance  apart  as  may  be  directed  to  suit  the  width 
of  the  foot   of  the  rail.     Four  hundred    and  fifty  plates, 
14in.   long,    formed  of  a   channel    iron.    Sin.     by  2in.  by 
^in.,  and  bent  as    shewn  on    the   enlarged  view  at  C,  are 
to   be   provided    for   the    outlet   rail  of    the    crane    line 
except   for    the    96ft.,   on   which   there   are    to    be  three 
lines  of  girders,  and  for  this  portion  100  washers,  6^in.  by 
4in.  by  Jin.  of  the  form  shewn  on  the  enlarged  view  at  E, 
are  to  be    provided.     Proper  holes    in    each  case   to  be 
punched  to  receive  the  ends   of  the  holding  down  bolts. 
Eight  hundred  and  seventy  wrought  iron  plates,  8Jin.  by 
3in.  by  ^in.  are  to  be  provided  to  place  luuler  the  rails  of 
the  crane  lines.     They  are  to  have  holes  in  them  to  receive 
the  hook  bolts  on   either  side  of  the  rail.     One  hundred 
similar  jilates,  but  Sin.    wide,  and     with  four  holes  in 
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each,  are  also  to  be  pn>\'ided  to  be  placed  under  the  joints 
of  the  crane  lino  rails.  Two  thoiis!\nd  three  hundred 
hook  bolt"?  tor  stHuiring  the  rails  of  the  erane  lines,  as 
ikewn  on  the  drawing,  are  to  be  pn)vided.  The  heads  .in' 
to  be  made  to  tit  the  flanges  of  tlie  rail,  a  template  of 
which  will  be  supplied. 

The  following  bolts  are  to  be  provided  for  st'curing  the 
timber  work,  as  shewn  «>n  the  enlarged  view  at  C,  viz., 
eighty  straj)  lv>lts  with  nut  and  washer  at  ont-  end  to  pass 
through  wall,  planking  and  curb  to  the  side  of  the  fender; 
8M  bolts  I'm.  diameter,  12  Jin.  between  head  and  nut,  with 
washers  for  bolting  the  above  to  the  fender ;  eighty  bolts 
each  with  two  nuts  ou  one  end  and  a  washer  to  secure 
wall  to  floor  ginlei-s  through  head  of  angle  iron  stay  hori- 
zontally :  and  240  b<3lts  liu.  diameter,  and  1ft.  llin. 
betwi>en  hea<l  and  nut,  each  with  two  washei-s  to  pass 
through  curb,  planking,  and  wall  vertically. 

The  portion  of  the  wharf  shewn  dark,  on  the  general  plan 
given  herewith,  is  to  be  erected  complete,  with  stays, 
joint  plates,  &c.,  on  the  contractor's  premises.  The  parts 
ao  erecte<l  are  to  be  made  from  the  same  |)atterns,  tem- 
plate, or  models,  as  the  coiTesponding  parts  of  other  por- 
tions. Before  it  is  exposed  to  corrosion,  the  whole  of  the 
ironworic  is  to  be  coated  mth  boiled  linseed  oil,  applied 
hot,  and  ivs  soon  ss  it  shall  have  been  inspected  and 
appioved  at  the  factory,  all  the'|Kirts,  with  the  exception 
of  the  bolt.s  and  rivets,  are  to  be  scraped  clean,  and  cover- 
ed with  two  coats  of  best  anti-oxide  oil  paint. 


"RKFOKM  IN   HIGHWAY  BRIDGE  BUILDING." 
A  Review. 

Thkre  is  a  general  impression  that  American  bridges 
are  rather  risky  structures,  and  it  appears  to  be  more 
than  justified,  by  the  exposure  of  the  too  common  sys- 
tem of  building  bridges,  which  the  little  work*  under 
notice  is  intended  to  counteract  by  supplying  informa- 
tion and  specifications  which  can  be  understood  by  any 
Board. 

The  better  clas<  of  American  bridge  is  more  scientifi- 
cally designed  and  constructed  than  the  average  ,  ICnglisIi 
bridge,  and  it  is  clearly  explained  in  this  book  how  it  is, 
that  the  country  which  produces  these  structures,  can 
yet  boast  an  average  of  foity  bridge  failures  in  a  year, 
and  these  not  old  worn  out  wooden  bridges,  biit  new  iron 
ones. 

The  first  part  of  the  book  is  taken  up  with  suggestions 
which  have- no  direct  interest  for  the  English  Eu.ineer, 
as  the  conditions  which  have  led  to  the  state  of  affairs 
they  are  intended  to  remedy  do  not  e.\ist  either  in  Eng- 
land or  India. 

But  the  '■  Specifications"  proper,  which  form  tlie  second 
half  of  the  book,  will  be  a  useful  addition  to  the  library 
of  every  Engineer,  or  still  better,  the  larger  work  f  of 
which  this  is  an  abstract  for  the  general  public.  The  latter 
contains  a  mass  of  information  and  tables  on  every  point 
of  detail  in  bridge  design,  that  can  be  found  in  no  book 
published  in  England,  to  such  detail  in  fact  does  it  run, 
that  it  would  be  possible  for  an  enterprising  Collector 
without  consulting  an  Engineer  to  order  a  bridge  that 
would  not  be  dangerous. 

We  have  only  noticed  one  oversight  in  the 
"  Specifications,"  where  at  page  29  the  author  says  *** 
"  the  pinholes  in  the  top  chords  must  be  bored 
just  far  enough  below  the  centre  of  gravity  of  the 
section,  to  make  the  upward  bending  moment  induced 
thereby  when  the  stmt  is  utider  its  greatest  stress,  balance 
tlie  tnoment  of  the  weight  of  a  patiel  length  of  the 
chor  i"  •*•.  This  device  is  certainly  applicable  to  a  bot- 
tom chord  of  links  and  might  be  worth  using  with  long 
patiels  and  heavy  bars  which  should  of  course  be  figured 
for  the  stresses  induced  by  their  own  weight.  But  it  can- 
not be  used  in  the  top  chord,  for  that  being  continuous, 
the  moments  of  flexure  from  its  own  weight  and  inter- 
mediate loads,  are  reversed  at  the  patiel  points,  and  plac- 
ing the  pins  below  the  centre  of  gravity  would  increase 
the  stresses  at  these  points.     The  same   error  exists  in  a 


useful  little  book  on  the  Strength  of  Bridge  Members  by 
S.  W.  Robinson,  No.  GO  of  Van  Nostand's  Science 
Series. 

Similarly  at  page  32,  the  author  says  "  when  joists  rest 
directly  on  top  or  bottom  chords,  the  latter  will  bo  con- 
sidered as  beams  *  *  *  tixed  at  the  ends.  "  Here  of 
course  it  is  only  the  top  chord  which  can  be  so  considered. 

The  author  gives  oOOlbs.  per  square  inch  as  the  limit- 
ing pressure  on  bed-plates,  but  this  is  so  high,  that  wo 
should  be  disposed  to  think  it  a  misprint,  were  it  not  given 
both  in  words  and  figures.  Surely  200lbs.  is  enough,  and 
this  is  the  amount  given  in  the  larger  work. 

The  author  prints  in  capitals :  "  Rivets  viust 
not  he  used  in  direct  tension.  "  Evidently  his 
experience  tallies  with  ours,  which  is,  that  this  most 
objectionable  detail  is  used  even  in  important  parts 
bj'  people  who  should  know  better.  Nothing  is  more 
common  than  to  see  a  bracket  introduced  to  afford  the 
required  rivet  area,  with  one  wing  pulling  on  the  heads 
of  the  rivets.  If  this  cannot  be  avoided,  the  drawing 
should  be  conspicuously  marked  for  bolts,  for  at  least  we 
do  know  what  is  the  strength  of  a  nut,  provided  always 
it  has  been  properly  screwed  up,  and  does  not  start  with 
an  initial  stress  of  nearly  as  much  as  it  can  carry,  duo  to 
the  efforts  of  a  workman  with  more  zeal  than  discretion 
and  a  big  spanner. 

Another  point  not  always  attended  to,  which  is  noticed 
in  these  "  Specifications"  is,  that  all  bed-plates  and  rollers 
must  provide  against  lateral  sliding.  We  believe  that 
not  long  ago  a  span  of  100'  or  150'  somewhere  in  Southern 
India  was  blown  off  the  piers  from  want  of  attention  to 
this  detail. 

Altogether,  though  the  object  of  the  work  is  to  supply 
Local  Boards  with  information  as  to  what  they  should 
yet  in  a  bridge,  and  what  points  must  be  avoided,  the 
"  Specifications"  are  so  full  and  so  practical  that  they  will 
form  a  useful  book  of  reference  for  any  Engineer. 

We  trust  that  the  author  will  be  inclined  some  day 
to  publish  his  work  on  "  Railroad,  Brid(jeft  for  Japan," 
which  has  been  printed,  but  not  published,  by  the  Tokio 
University,  in  which  ho  was  sometime  Hrofessor  of 
Civil  Engineering.  A  good  deal  of  the  matter  ia 
of  course  common  to  the  book  on  Highway  Uridges, 
but  there  is  quite  enough  of  independent  matter  to 
make  the  book  a  most  useful  accpiisition  to  a  branch 
of  Engineering  literature  which,  in  England  at  least,  is 
very  poorly  represented. 

F.  E.  R. 

*  (Jeiieral  .Specifications  for  Higliway  Bridges  of  Iron  and  .Steela 
By  J.  .\.  L.  WaddelL  Kansas  City  :  Macdonald  and  Spencer.  1887. 

t  The  Designing  of  Ordinary  Iron  HigliHay  Bridges.  JSy  J.  A.  L. 
Wadddl.  New  Yoik  :  Wiley  and  Sons.  Second  Edition.  1886. 


EXTRACTS  FROil  AN  ENGINEER'S  NOTE-  BOOK. 

XXVI. 

Asphalting  |"  thick. 


Items  iH-i  100  8.  ft. 

No.  or 
Quantity. 

Rate. 

Aiuouut. 

Total. 

(1) 

(3) 

(4) 

(6) 

Labor.— 

Plasterer            No.    ... 

2-3.3 

Ciiolies                  „ 

4-20 

Do                    „       ... 

•85 

Cnrt,  for  carrying' 

fioiler,       fuel. 

a^pllaltp,  &c.,  No.     ... 

1 

. 

Sundries,  frames,  &c. 

5 

a 

o 

o 

Materials. — 

Q 

« 

AH|iliuUe               lbs.  ... 

427 

> 

Biiuiiieii                   „    ... 

18-8 

Fine  river  s.-xnd   c.  ft.  .. 

26 

Fiiewooil               ind.  ... 

38 

Sweet  oil                 lb.  ... 

•59 

Suiidriea 

Petty  Establislimeiit 
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THE  MANUFACTURE  OF   IRON   AND  STEEL  IN 

INDIA. 
I. 

The  matiufacturo  of  iron  and  stool  appeai-s  to  have 
been  known  in  India  mucli  earlier  than  iu  Europe. 

Fragments  of  old  steel  arms,  tools  and  other  iron  and 
steel  articles  of  very  ancient  origin,  as  well  as  extended 
iron  slag  heaps  in  such  parts  of  India,  where  neither 
history  nor  tradition  can  remember  that  iron  has  ever 
been  manufactured,  leads  to  the  conclusion  that  the  iron, 
and  steel  industry  of  India  was  in  previous  times  of  con- 
siderable importance. 

The  Kutub  pillar  near  Delhi  is  a  prominent  memorial 
of  old  Indian  blacksmiths'  art,  and  it  would  rather  em- 
barrass our  modern  European  iron  masters,  notwithstand- 
ing all  their  advanced  appliances,  if  they  had  to  produce 
such  a  piece  of  art  as  the  wrought  iron  column  of  Kutub 
in  the  way  as  it  was  produced  some  1,000  years  ago  by 
Indian  blacksmiths  with  their  primitive  machinor}'. 

This  column  has  a  total  height  of  23  feet  (j  inclies  with 
a  diameter  of  IGi  inches  at  base  and  1 2  inches  below  the 
capital,  the  latter  being  8  J  feet  high.  Below  the  surface 
it  expands  to  a  bulbous  form  of  2  feet  4  inches  in  diamet- 
er and  rests  on  a  gridiron  of  iron  bars  fastened  with  lead 
into  the  stone  pavement. 

This  pillar  has  evidently  been  formed  by  gi-adually 
welding  small  pieces  of  iron  together,  but  nothwith- 
standing  this  rather  difficulr,  process,  it  shows  no  trace  of 
a  weld  seam  and  no  sign  of  rust  altliough  exposed  to  the 
atmosphere  for  more  than  1,600  years. 

From  the  inscription  which  this  column  boars,  Mr.  Fer- 
gusson  believes,  that  the  column  owns  its  existence  to  the 
fifth  century  ;  Dr.  Hoernle  thinks  it  is  still  older. 

It  is  however  strange  tliat  in  the  Punjab,  where  this 
noble  specimen  of  Indian  blacksmiths'  art  was  found, 
native  iron  industry  is  the  most  backward,  compared  with 
other  parts  of  India,  as  the  Punjab  depends  for  its  sup- 
plies of  even  the  simplest  native  iron  tools  on  the  neigh- 
bouring provinces. 

Wrough;  iron  cannons  of  extraordinary  length  havo 
been  made  in  Assam  without  doubt,  in  a  similar  skilled 
way  and  ditticult  manner,  as  tiie  Kutub  pillar  at  Delhi. 

Balasoro  in  Orissi,  supplied  up  to  the  commencement  ^ 
of  this  century,  nearly  all  the  vessels,  passing  the  coast : 
close  by,  with  ship  iuichors  of  excellent  quality. 

First  however  in  importance  in  the  history  of  Indian 
iron  and  steel  industry  is  the  fact  that  cast  steel  was  made 
in  India  longbefiro  she  manufacture  of  this  most  impor- 
tant metal  of  modern  demand  was  commenced  in  Europe 
and  that  the  excellent  quality  of  Indian  cast  steel  ; 
("Wootz')  has  not  been  reached  in  Europe  as  yet. 

It  is  also  hardly  known  that  the  material  for  the 
Damascus  Mades,  so  celebrated  in  tlie  middle  ages  and  up 
to  the  last  century,  was  made  at  Nirmal,  a  now  rather 
important  village  in  Hyderabad,  from  where  Persian : 
traders  imported  the  same  to  Asia  Minor,  in  spite 
of  the  great  expenses,  hardships,  and  even  dangers  they 
had  to  overcome  to  acquire  this  costly  material  from  such 
an  out-of-the-way  country,  and  .so  very  difficult  of  ac- 
cess at  that  iime.  The  methods  employed  by  the  natives 
of  India  for  ihe  production  of  iron  and  steel  of  course 
differ  in  their  details  with  the  different  countries  whore 
they  are  practised,  they  all  correspond  however  in  the  fol- 
lowing points  : — 

(1.)     All  their  methods   are  based  on  the  use  of 
vefjefuhle  fuel  and  no  mineral  fuel  is  required. 
They  aJl  used   corivpreftHed  air  for   burning 
their  fuel. 

The  methods  are  carried  on    on    a   xuudl 
scale  in  each  case. 

The  quality  of  wrought  iron  or   steel    pro- 
duced is  in  each  case  ix'monf  fiup/>i'lor  one. 

The  following  is  a  description  of  a  native  iron  work  in 
Central  India. 

The  smcltipg  furnace  is  a  shaft  of  clay,  one  foot  square 
and  three  feet  deep ;  this  shaft  is  entirely  filled  with 
charcoal,  and  a  charge  of  40  lbs.  of  iron  ore  is  heaped  up 


over  it: — thou  the  lighting  and  blowing  commences. 
The  bellows  consist  of  two  cylindrical  leather  bags  which 
are  pressed  down  alternatel}-,  whereby  the  compressed  air 
is  driven  in  a  continuous  stream  into  the  oven  through 
the  funnels  of  clay,  situated  about  nine  inches  above  the 
bottom  of  I  he  furnace.  After  a  couple  of  hours'  blowing, 
and  several  replenishings  of  chai'coal,  the  smelting  pro- 
cess is  complete,  when  the  master  of  the  work  draws 
from  the  bottom  of  the  furnace,  with  a  pair  of  tongs,  an 
unshapely  lump  of  iron,  (called  in  the  vernacular  "Lorah,") 
weighing  from  18  to  20  lbs.;  — this  is  then  dragged  to  the 
front  of  the  building,  when  it  is  beaten  with  hammers 
till  it  is  reduced  to  a  disc  of  6  to  8  inches  in  diameter 
and  two  inches  in  thickness.  As  the  natives  add  no- 
thing to  the  ore  in  the  furnace,  the  loss  of  metal  through 
slagging  is  considerable.  In  this  manner  the  work  is  con- 
tinued ceaselessly  for  24  hours,  after  which  the  furnace 
requires  repairing.  During  this  time  four  laborers  and 
one  master  are  emploj'ed,  the  latter  generally  the  owner 
of  the  establishment.  The  laborers  relieve  one  another 
at  the  bollovs,  the  master  being  employed  in  removing 
the  metal  ("Lotah"  as  said  before)  and  in  mending  the 
oven  and  funnels. 

The  five  men  of»rn  together  during  the  24  hours  Re.  1-1, 
and  turn  out  in  this  time  twomaunds  of  half-finished  iron. 

The  refining  and  finishing  processes  are  carried  on  in 
rough  open  forges,  and  the  articles  manufactured  are  horse- 
shoes, spades,  clamps  and  other  small  objects.  In  the 
production  of  1  to  Ij  maunds  of  finished  g(jods  (in  24 
hours)  there  is  a  waste  of  40  or  oO  per  cent,  of  iron,  the 
consumption  of  fuel  being  three  maunds.  Six  men  and 
four  boys  work  at  two  forges  and  earn  in  the  aggregate 
Re.  1-12.  Therefore,  for  the  production  of  1  to  1  j  maunds 
of  finishccl  goods  from  the  ore  (in  24  hours),  there  are  em- 
ployed five  men  in  producing  two  maunds  of  half-finished 
iron,  and  six  men  and  four  boys  in  converting  this  into  1 
to  1|-  mauu'is  of  finished  g<wds  ;  altogether  11  men  and 
4  boys  who  earn  Hs.  2-13-0  The  '■otal  consumption 
during  this  time  is,  of  chareo  a  1  0  maunds,  and  of  ore 
4^  maunds. 

The  fame  ((uantity  of  iron  goods  made  witli  tlie  present 
Eui'opean  appliances  would  consume  but  h  of  the  fuel  and 
i  of  the  ore  asc<Mjy  the  native  method. 
(To  he  continued.) 


PROPERTIES  OF  FLUIDS. 

By  a.  Evvb.\xk. 

II. 

The  different  degrees  of  fiuidity  or  mobility  of  the 
])arfcicles  or  molecules  of  a  body  may  be  uiDrc  simply 
illustrated  as  follows. 

Jiff.   2. 


(2.) 
(3.) 
(4) 


Take  as  in  fuj.  2  a  vessel  of  glass  or  any  other  mati'rial. 
Glass  is  preferable  as  being  transparent,  but  jt  is  not  abso- 
lutely   necessary   for   the    experiment.     ABEF   denotes 
'  the  vessel  which  may  however  have  anv    sliapo   ^^"t."'-^- 
i  Pour  in  water-having  the  base  AB  of  the  vessel  horizon- 
tal—till  the  water  reaches  any  convement  level  C  ^■Jj' 
!  tilt  the  vessel  either  dowly  uc  qahfy  into  such  a  poMtion 
as  is  indicated   in  .A'.y  3.     Then    the    ^^^^.^f '  ^  1\X :,  ,' 
surfixce  at  certain  p'oints,  C,  D',  ^^^^'/Vtom  1       mpS 
from  the  points  CD  of  the  vessel.     Endeavom   In    lapi.i 
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tiltiu>^   to   put   the  vessel  into  its  new  position  before  the 
wator^has  time  to  take  the   position  CI)'.     This  we   shall 


to  reproduce  the  powder  we  must  repeat  our  pounding  pro- 
cesses. The  precise  effect  of  heat  on  the  body  is  still  only 
partly  \uulcrstood.  Possibly  it  may  affect  the  shape  of 
the  molecule.  Possibly  also  the  jiroperty  of  fluidity  may 
depend  on  the  shape  of  the  molecule. 

Not  only  docs  heat  change  a  rigid  body — say  iron — into 
a  fluid  ;  but  a  body  which  is  a   fluid   at  one  temperature; 


pos 
flud  not  easy  of  i\ccomplishment. 

Now  take  the  same,  or  a  similar  vessel,  and  pom-  in 
either  the  same  quantity  of  treacle  or  a  lesser  quantity, 
if  it  is  not  convenient  to  use  the  same  quantity.     Repeat 

the  tilting  experiment,  and  we  shall  find  it  nmch  easier  to  ^  ,  .  ,  „   . ,.  .      ,  •,-.       ♦•      .f; 

forestnl    the  tn.>acle— to  put    the    vessel    into  some    new  i  may  obtain  an  increase  of  fluidity— or  ol  mobility  otparti- 
and   then    to     watch  the   treacle  more  leisurely  cles— by  being  given  a  higher  temperature.     But  all  that 


position    , 

adapting  its  shape  to  the  changed  conditions.  If  the 
quantities  of  water  and  treacle  are  the  same,  and  the 
vcs.sels  of  the  si\me  size  and  shape,  then  the  treacle  will 
for  the  s:\me  tilt  adopt  ultimately  the  sjtme  shape  as 
the  water  mere  rajjidly  adopted.  This  ultimute  adoption 
of  the  mine  form  under  the  siinie  conditions  we  will  call  a 
characteristic  feature  of  fluidity. 

If  we  were  dealing  with  the  times  taken  respectively  by 
the  watt-r  and  treacle  to  attain  their  flnal — their  restful — 
positions  we  shall  have  to  place  water  and  treacle  in  dift'er- 
ent  ciUogories.  But  if  we  ask  only  what  will  flnally  happen, 
and  do  not  Jisk  how  long  a  time  is  needed,  then  water  and 
treacle   go  into  the   sivnie  claiss   or  category.     What  we 
have  above   called  the    final  or  restful  position  is  usually 
described  by  mathematicians  as  the  jwsition  of  equilibrium. 
To  this  jxliut   we    may  presently  return.     Meanwhile  we 
will  seek  for  other  manifestations  of  what  we  call  fluidity. 
Into  such  a  vessel  as  we  had  in  %.  2  let  us  pour  a  quan- 
tity of  rough  or  coai-se-grained  siUt,  sugar,  Sivnd,  chalk  or 
any  other  sufficiently   brittle   substance.     Let  us   hll  the 
vessel  to  the  level  CD.     Now  tilt  the  vessel  as  before  ;  we 
mav  tilt  it  slowly  or  tilt  it  suddenly.     In  neither  case  shall 
we  "obtain  the  siime    position  CD'  as  we  had    with  water 
iir  treacle.     Having  observed  the  discrepancy  between  our 
former  and  our  present  residt  let  us  hold  the  vessel  pretty 
firndy   in  the    jjositiou    oi  fi(j.    3.     Then    with   a   spoon, 
stick'  or  other  object .  let   us  give  the  vessel  a   series  of 
e(|uallv   strong  taps.     We  shall   find    the   shape   of  the 
material    changing.      We    shall  find  it  tending  to  assume 
e.xactly  the  shape  which  the  water  quietly  assumed  with- 
out the  aid  of  tapping  and  which  the;  treacle  more   slowly 
assumed,   but  equally   without   the  aid   of  tapping.     As 
to   the  violence   of  the  taps  or  blows  they  depend  on  the 
"  grain  "  of  the  material. 

Having  noticed  the  tendency — under  tap.s — of  the  sub- 
Ktauce  to  assume  what  we  called  the  restful  position,  or  posi- 
tion of  equilibrium.let  us  empty  the  substance  into  a  mortar. 
There  it  may  be  jwunded  till  it  is  "  finer-grained,"  that  is, 
until  it  is  reduced  to  smaller  separate  ])ieces.  If  we  now 
return  the  substance  to  the  vessel  as  in  %.  2,  and  tilt  this 
vessel  as  in  firj.  3,  we  shall  still  find  that  the  substance  has 
not  exactly  a,ssumed  the  position  CD'.  Nor  does  it  .shew 
any  tendency  to  assume  that  position  if  left  to  itself. 
But  as  before,  we  may  by  taps  induce  it  to  do  so,  and  we 
shall  find  that  the  taps  need  not  be  so  violent  as  before. 

We  might  conceive  that  repeated  poundings — say  fifty 
amsecutive  poimdings — would  reduce  the  body  to  a  very 
fine  jwwder.  We  might  conceive  that  in  each  case  taps 
were  needed,  but  that  in  each  case  these  taps  might  be 
more  gentle  than  were  necessary  in  the  preceding  trial. 
But  if  we  imagine  that  by  a  sufficient  number  of  pound- 
ings the  body  becomes  so  changed  that  it  moves  of  itself — 
1)0  it  fjuickly  or  be  it  slowly — into  the  sjune  new  position 
CD'  as  did  the  water  or  treacle ;  then  we  are  virtually 
imagining  that  by  sufficient  ])oundings  we  can  change  a 
(jKirtially)  rigid  bo<ly  into  a  fluid  body.  W^e  do  not 
know  any  ca.se  in  which  mere  pounding  has  actually  pro- 
duced such  an  effect.  As  far  <is  modem  science  at  present 
understands  the  question,  we  do  by  pounding  morel}- 
.separate  molectde  from  molecule.  That  is,  we  change  a 
group  of  >^i\.yx-\-y  molecules  intf>  a  group  of  x  molecules 
and  a  group  of  y  molecules,  but  we  do  not  thereby  induce 
an  ap|)roach  to  fluidity. 

If  we  raise  the  temperature  of  the  powder  the  stib- 
.stance  may  indeed  become  fluid.  But  then  when  we  re- 
turn to  the  former  temperature  the  substance  is  no  longer 
fluid,  and  is  not  even  in  the  state  of  a  powder.     So  that 


we  at  present  are  called  upon  to  notice  is  that  a  fluid 
seems  different  from  a  powder,  no  matter  how  fine  may  be 
the  "  grain"  of  the  powder. 


By  another  series  of  experiments  we  may  bring  out 
in  another  form  the  difference  between  powders  and  fluids. 
On  a  level  table  let  us  pour  through  a  funnel,  or  simply 
from  any  vessel,  a  slow  thin  stream  i>f  jX)wder.  Let  this 
powder  fall  vertically,  and  thus  always  along  the  same 
line.  Then  the  powder  will  arrange  itself  on  the  table 
in  what  is  called  a  heap.  The  appearance  will  be  that  of 
a  little  mountain.  We  may  also  describe  the  appearance 
by  saying  it  is  like  a  cone.  The  shape  taken  is  roughly 
indicated  in  fif].  4.  The  powder  falls  down  the  line 
HK  and  on  this  line  we  find  the  vertex  C  of  the  cone. 
Now,  though  the  vertex  C  is  not  truly  a  point,  yet  still  the 
shape  of  ACB   is  to  a  certain  extent  angular. 

If,  on  the  other  hand,  we  allow  a  thin  stream  of  water 
or  treacle  to  fall  on  the  same  table  the  fluid  spreads  out 
more  uniformly.  When  the  stream  down  HK  has  ceased, 
and  when  after  some  further  lapse  of  time  the  fluid  has 
settled  into  what  we  call  its  restful  position,  or  its 
position  of  equilibrium,  we  have  no  signs  of  an  angular 
prominence  or  vertical  promontory  such  as  we  had  at  C. 
The  depth  of  the  fluid  is  more  uniform,  and  any  divergence 
from  uniformity  of  depth  is  caused  by  the  fluid  having 
a  curved — a  convex — a  rounded — surface.  This  continued 
curvature — this  smoothness  of  outline — this  want  of 
corners — this  absence  of  angle — is  a  distinguishing 
feature  of  fluids. 

Horizontality  of  surface  is  not  so  special  a  feature  of 
fluids.  In  fact,  a  fluid  has  its  surface  not  strictly  horizon- 
tal. Where  the  surface  is  not  horizontal  there  is  a  gradual 
curvature.  For  instance,  let  us  suppose  an  insect  to  fly 
directly  across  a  river,  i.e.  at  right  angles  to  the  banks, 
which  we  may  suppose  to  be  parallel,  and  for  some  little 
distance  to  be  straight.  Let  the  insect  so  fly  as  just  to 
skim  the  water  throughout  its  course.  Then  its  path  will 
be  cur\od  like  the  line  of  a  bow  when  strung.  A  familiar 
example  of  the  curvature  of  surface  is  given  by  the  rain- 
drops that  glisten    on  plants   after  a    summer  shower. 

On  the  other  hand,  if  wc  break  a  block  of  ice  into 
fragments,  these  will  have  corners  and  edges  that  usually 
are  very  shtarp.  In  weather  sufficiently  cold  these  edges 
could  be  used  as  cutting  instruments  for  soft  materials. 
W^hen  the  ice  melts  it  is  always  the  edge  that  first  dis- 
appears, and  this  edge  is  changed  to  a  rounded  surface. 
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NOTES  FORM  HOME. 
(^Froni  our  own  Con espondent.) 

The  Pdll  Mall  Gazette  recent'y  recorded  an  unprecedented 
feat  in  telegraphy  wlieii  a  day  or  two  ago  a  prolonged 
interview  took  place  by  cable  bi^tween  their  Ooramissioner 
at  Vancouver  and  the  Editor  in  London.  The  intervenini; 
distance  was  7,000  miles  of  sea  and  land,  and  the  conversa- 
tion occupied  three  hours,  with  interruptions  caused  by  a 
storm  which  raged  in  the  far  North-West.  The  messa^'f 
■was  transmitted  by  the  Morsu  at  Vancouver,  was  read  olf 
at  Conso  in  Nuva  Scotia  and  retransmitted  to  Waterville 
where  it  was  ruad  oti  by  the  operator  and  retransmitted  to 
London  where  it  was  recorded  on  a  Wheatstone  Ruceiver 
and  read  off  at  the  same  time  by  an  ordinary  Sounder.  A 
verbatim  report  of  wiiat  was  said  is  given  and  the.  wliole  is 
a  striking  manifestation  of  the  extent  to  which  time  and 
space  lia\e  tieen  annihilated  by  the  electric  telegraph.  It 
also  demonstrates  tiie  growth  of  enterprise  which  has  bridged 
the  Dominion  from  sea  to  sea.  It  Kay  be  interesting  to  stnte 
that  the  cost  of  laying  down  the  ordinary  telegraph  over- 
head wire  is  here  given  to  be  about  £20  to  £30  per  mile  in 
thisci'nntry.  A  sul)marine  cable  cosis  about  £150  to  £'J00 
per  mile.  The  line  between  Vancouver  and  London  consists 
of  4,500  miles  overhead  wire  and  3,000  miles  cable,  the  total 
cost  of  which  may  be  roughly  estimated  at  £150,000  for  the 
land  lines  and  £525,000  for  the  submarine  section. 

Sc'eiiliji':  News,  formerly  a  monthly  pulilication,  now  appears 
weekly  and  promises  in  the  present  growth  of  science,  and  the 
efTorts  being  made  to  etfrfot  the  spread  of  tnchnical  education 
to  be  an  extivmnly  useful,  inrerestng  and  va  uible  adlitiou 
to  the  weeKV  technical  issues  of  the  day.  In  the  first  number 
thus  vublisMed  isiiiven  a  short  aceouni.  of  the  Eff  ;1  Towe-r,  now 
being  erecri'd  m  Puis  which  will  probi  .ly  lie  the  most  con- 
spicuous olject  of  the  Exhibition  to  be  opened  there  next  year 
Accomp^'nying  the  article  is  an  illustration  of  one  of  the 
bays,  whicli  i;ives  a  sufficient  idea  of  the  magnitude  of  the 
concern.  Tile  tower  will  l.e  no  les«  than  1,00  i  feet  hisrh,  or 
aliout  two  and  a  lialt'  times  the  height  of  our  St.  P.iul's 
Cathedral.  A  height  of  aiiout  170  ft-et  has  already  bet-n 
attained  sind  at  tliis  height  the  first  platfurm  will  be  erected, 
and  M.  Efffl  hop^s  to  have  this  comoleced  this  month.  In 
criticising  this  monster  erection  it  referred  to  the  difficulties 
that  have  to  be  overcome  in  j;etting  mnn  to  work  at  hitherto 
unprecedented  lii-j^dits  and  tiie,  difficulties  in  rivetting  in 
Ruch  a  position — iiiilced  the  doulit  was  held  out  whether  the 
fully  intended  height  would  ever  be  accomplished. 

The  it'iml  ud  commends  the  court^e  of  the  French  Govern- 
ment in  refusing  the  application  of  M.  de  Lesseps  for  a 
lottery  loan  on  behalf  of  the  Panama  Canal  and  points  out 
the  serious  position  in  which  financial  houses  of  France  will 
inevitably  be  p'aced  when  the  collapse  of  the  Companv 
occurs.  That  tliis  is  certain  very  little  doubt  remains  upon  an 
investigation  of  the  affairs  of  this  costly  concern,  for  it  is  now 
upoiiits  last  le:;s—theie  being  no  further  hope  that  without 
the  assistance  of  the  Government  another  shilling  cxn  be 
raised  The  original  estimate  w.as  28  million  pounds.  Seven 
years  have  passed  and  ihe  actual  expenditure  is  now  put  down 
at  sixty  millions,  while  the  original  idea  of  a  sea  level  canal 
is  abandoned  for  a  canal  with  locks.  All  the  money  that  has 
been  raised  has  been  raised  entire!)-  by  the  French  people 
alone,  for  the  reason  that  nobody  but  the  French  people  ever 
believe.d  in  its  accomplishment.  Some  forty  millions  of  money 
have  bien  thus  placed  by  the  nation  in  M.  de  Lesseps'  hands. 
From  lime  to  lime  accounts  have  been  received  of  the  dis- 
astmus  slo  vness  with  which  the  works  adv'tnced  and  of  the 
immense  waste  that-  was  L'oing  on.  But  the  venerable  pro- 
jector put  these  down  to  the  enemies  of  French  progress,  and 
tlie  crerlulous  people    believed   him. 

It  isesiimated  that  the  Canal  cannot  now  be  completed 
for  less  timn  iinot:ier  25  million  pounds.  M.  d(!  L"sseiis  in  li  s 
latest  calrula'ioiis  consiilers  that  the  tonnage  of  the  shiiniiiii.' 
that  will  use  t"e  C  inul  will  exceed  that  of  the  Suez  Canal. 
and  thus  he  obtiiins  n  revenue  which  enables  him  to  parnde 
befoie  the  pu'ljc  a  net  free  income  of  tliree-qiiarters  of  ii 
millioii  lifter  nil  fixed  charges  have  been  met.  bueh  are  ilic 
wihl  di'iiisions  of  a  mind  ovec  borne  by  tile  force  of  a  fixed 
prei>osRe.»isi<>n. 

Several  steim  navvies  are  alreadv  at  work  on  the  Eistham 
Section  af  the  Mandieste  Ship  Canal,  the  progress  of  which 
I  intend  to  record  fioni  time  to  time.  The  first  conlin- 
jient  of  workmen  will  be  increased  until  about  2,OoO  will  be 
employed  on  this  section  alone.     Each  of  these  steam  navvies 


will  remove  the  surface  soil  at  the  rate  of  1,200  cubic  j'ards 
per  day.  The  soil  is  then  taken  away  by  locomotives  and 
wagons  to  suitable  spots  to  be  tipped.  A  special  water-sup- 
ply is  being  laid  on,  and  a  light  railway  running  from  Brom- 
borough  to  EUesmero  Port  is  rapidly  approaching  completion. 

According  to  the  Globe  the  Metropolitan  Railway  Com- 
pany have  concluded  an  arrangement  with  the  Electric 
Traction  Company  for  experimental  running  upon  a  section  of 
the  Railway,  outside  the  circle  of  a  locomotive  of  the  same 
power  as  the  present  steam  locomotive.  The  Electric  Traction 
Cimpany  stipulate  that  should  the  experiment  prove  an  ad- 
vantageous and  economic  methoa  of  working,  they  are  to  liave 
the  option  of  entering  into  an  agreement  for  working  the 
Railway  by  electricity  for  a  terra  of  five  years  at  a  rate  per 
train  mile  to  be  agreed,  such  rate  not  to  be  in  excess  of  the 
cost  of  working  by  means  of  steam  locomotives. 

The  City  authorities  are  contemplating  lighting  a  portion 
of  the  C  ty  with  electricity  in  the  wide  thoroughfares.  Arc 
lamps  of  :;,003  candle-power  at  £26  each  per  annum  or  £1,394 
ill  all.  169  of  these  lamps  to  replace  616  gas  lamps  at  £2,246, 
the  total  illuminating  power  of  the  former  being  about  32 
times  that  of  the  present  gas  lighting. 


AMERICAN    ENGINEERING  NEWS. 

(From  our  own  Correspondent. ) 

In  Mexico  there  has  been  within  the  last  few  years  a 
notable  increase  in  railway  mileage.  There  were  only  thirty 
miles  of  railway  in  that  country  twenty  years  au'O ;  ten 
years  ago  this  was  incieased  to  676  ini'es  and  in  1880' 
there  was  only  987  miles.  In  1881  this  numlier  had  yrown  to 
■.',lKi0  miles  ;  and  the  spirit  of  proijress  which  was  started 
bv  citizens  of  the  United  States  has  shewn  remarkable 
results.  Ill  seven  years  nearly  3,000  miles  of  completed 
railways  have  been  added,  while  a  large  addition  of  mile- 
age   is    now    under    construction    and    more    is    projected. 

News  from  Presscott,  Arizona,  report  the  discovery  at 
a  point  ten  miles  from  that  city  of  a  fabulously  rich  gold- 
mine. It  is  said  to  be  the  richest  mine  ever  discovered 
in  Ari^.ona  and  perhaps  in  the  world.  The  mine  is  located 
III  the  Smta  Pecata  Mountains  near  the  Hassayainpa 
River.  The  ore  assays  $l,00il  per  ton  and  thousands  of 
tons  are  reported  to  be  in  sight.  The  gold  is  in  a  ledge 
8  by  13  inclies  in  width,  and  presents  every  appearance  of 
beiiiiT  a  Continuous  one. 

Tlie  Ni-w  Y'i'k  ■'^'in  thus  describes  the  meeting  of  the 
steam  drills  in  6. "00  feet  of  rock  in  the  tunnel  of  the 
New  Croton  Aqueduct  now  being  built  for  New  York  City's 
Water-Supply  :  "  Al'OUt  three  years  ago  two  forty-pound 
lumps  of  lead  were  suspended  by  piano  string  wires  in  each 
of  two  holes  400  feet  deep,  and  a  lot  of  Engineers  sighted 
across  the  lower  part  of  the  wires  in  each  hole  to  get  the 
exact  direction  in  which  to  bore  a  tunnel  through  the  in- 
tervening rock,  so  that  the  tunnels  should  meet  each  other 
3.000  feet  away.  The  holes  were  6,000  feet  apart  and  they 
marked  the  ends  of  one  of  the  sections  of  the  .Aqueduct.  The 
four  bit;  pieces  of  lead  were  steadied  in  tubs  of  oil,  so  that 
they  would  hang  free  and  yet  not  vibrate  like  pendulums  A 
few  days  ago  two  drills  workin,'  toward  each  other  from  the 
different  lieadinirs  met  end  to  end.  For  several  weeks  the  men 
knew  that  they  were  getting  near  to  each  other.  The  Engineer's 
figures  had  predicted  it,  but  the  clear  rapping  of  the  drills  told 
a  plainer  and  plainer  story  every  day,  and  for  several  days  the 
men  have  been  able  to  make  their  voices  heard,  although  there 
was  fifteen  or  twenty  feet  of  solid  rock  between  them. 

'This  rock  was  the  last  barrier  in  6,ii00  feet  section,  and 
there  was  strong  rivalry  between  the  men  in  the  two  head- 
ings. E  ich  wanted  to  have  the  last  nlast.  Fin-  safety,  all 
li  asts  durin>.r  the  last  few  days  have  been  made  alternately. 
.\.  blast  usually  takes  out  five  feet.  One  'lay  at  12  o'clock  the' 
foreman  in  the  south  heading,  heard  one  of  liis  drills  striking 
ai.'aiiisf80ii'e  metallic  substance.  Putting  his  ear  to  the  diill, 
lie  heard  anolherdrill  tapping  aw.iy  at  it  (loui  the  other  side, 
riie  dri  Is  had  met  Tiie  drills  are  run  l>y  compressed  air  at 
high  piessine.  ISefore  putting  a  charge  in  a  hole,  ;i  pipe 
is  thrust  in  and  ab  the  mud  blown  out  with  a  j-t  of 
coiiipr  ssed  air.  The  foreman  ran  his  blowpipe  into  the 
Valve  and  turned  on  the  air  .\  shower  of  nnid  told  the 
sioiy  in  the  other  heading.  At  «^  o'oloric  the  last  lilast 
was  maile  and   opened   a  hole  about  four  feet  in  oiameter. 

There  is  consi<le.abIe  talk  about  the  shu'ting  down  on 
Ist  December  of  the  Bessemer  steel  rail  business  of  tho 
entire  country.     The  reasons  for  this  are,  the  large  mileage  of 
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railro^i'ls  built  this  year  is  not  expected  to  be  repeated  next 
year  on  account  of  the  expected  strinu'ency  of  the  money 
market.  Tight  money  would  prevent  tlie  placing  of  contracts 
and  result  in  depressing  prices,  which  h-ive  a'ready  reacheii 
too  low  a  point  consistent  with  the  price  of  iron  and  labor. 
Consultations  have  been  held  by  the  represoniatives  of 
the  twelve  IJessemer  rail  works  of  the  countrv,  and  the 
propo<e<l  action  now  under  consideration  will  be  harmonious 
The  old  Bessemer  Association  will  be  reformed  for  the 
purpose  of  controlling  the  production  and  price  of  steel 
rails  directly  and  indirect  y. 

Tiie  Annual  R«i>ort  of  the  Chief  of  Engineers,  U.  S  A., 
has  just  ii«eii  made  public.  In  it  General  Duane,  the  Chief. 
asks  for  iJJ.SlO.OO"  f'>r  mortar  batteries  at.  the  dilTerent 
ports  of  the  United  States,  and  $l.8G0.0  >0  for  foundation 
aud  other  appliances  for  subniariiif  nines  to  clo.se  chiiine>s  to 
principal  ports,  and  $3J,00j  for  tornado  nxpeiiments. 

Since  operations  wer-  be^iun  250,OiiO  tons  of  rock  have 
been  removed  from  Hell  Gate,  antl  the  channel  widened 
between' B  ai-k  well's  and  Ward's  islands  to  320  feet,  giving' 
a  depth  of  •J2  fe>*t  of  water  at  mean  low- water  mark.  In 
mining  93  o:?7  p  >und3  of  dynamite.  210,391)  pounds  of  raek- 
arock,  and  12  5GI  pounds  of  fn'niinace  of  Mi"re,ury  have  been 
used  At  Flood  Hook  270.716  cubic  yards  of  i-ock  wei" 
removcl  at  a  cost  «f  §1.031.983  Tiie  total  cost,  of  the 
H-H  G-<tn  improvements  the  past  fiscal  year  has  been 
${57,3  i  1:35 

Tne  Krie  Oinal,  a'out  to  be  clos  d  for  the  winter,  has 
levenry-'ine  looks,  of  which  twenr.v-one  are  betwepn  Syracnsn 
and  Bjtfilo  and  fifty  between  Syracuse  and  Albany.  The 
0.->w.'go  Canal  liiis  ei.-hteen  locks  and  lifts  1.55  f^ec.  Tn<- 
twt-niy-oiie  locks  between  Svr.icuse  )in<l  Like  Erie  ift  2  lO 
feet.  Bet.A-een  Like  Ontario  and  ilie  Hildsori  Itiipr  tin- 
lockaie  amounts  to  61"  fe--t  ascending  and  de.scendiUi:  Several 
of  the  canal  locks  are  to  be  engtlifiied  and  -jeii'MMl  ininr.u'e- 
Hfiits  are  to  liH  III  itlc!  in  the  caniU  and  lock  urates  Tlli'  New 
York  c  iiials  "lurin.;  the  pist  twenty  eight  years  car-iecl  more 
than  d  iiible  the  toiiiiavro  tIriD  was  entered  at  New  Y.irk  C.ty 
for  lli^  same  leii.-tli   of  lime. 

Th"  sixteenth  ineetin-,'  of  the  .\meriean  Society  of  M'-elia 
nical  Ei,'iii»*r8  was  held  in  the  City  of  Piiiladeiphi;i,  begin- 
ning 23ih  November,  and  ending  2'id  D-eeiiiber.  Soihh  of 
th"  iiaii'TS  read  were  :  Melhiut  of  V'-iUHnliiio  nn-l  /fit'itiuf/ 
OffiK  nifi  WnreJiotiHfn  ;  >t'"-l  Car  Axl'*  ;  Pnw-r  Prfitg  Pro- 
blem K ;  Unto  to  Tert  Stre.nylh  «'/  Ctiiieiils ;  liifliiKucD  nf  Siiijir 
on  CKintnl*  ;  R'tulls  OhiniiiA'i  from  SihhI  tr.gtetl  nh  ■rlly  alter 
Riillitui  ;  R -I'db  d  for  Rnilroad  Bri-tifi  Structii.rp.it. 

Some  of  the  papers  to  be  read  during  tlie  winter  bef  >re  the 
Anierican  Society  of  Civil  Engineers  are  :  The  Feuturi  Wnl-r 
it'-ter  :  Clemens  Herschel  ;  Th'.  Pannmn.  Canal:  Li^urenant 
Rogers,  II  S  N  ;  Lonp  S/inn  Briiifff.s  :  G  liindenthal  ;  Cl'i'si- 
Jienti'-n  of  Ruitroad  Ace  •uult  ;  Gr.'itz  Mordecai  ;  Detcrintion  o' 
Work  of  Ciinstrucling  a  Diim  across  Potomac  Riv.r  lor  hicre.as- 
ing  the  Water- iuppli/  of  Washington,  D.  0.  :  S.  H.  Cliitten- 
dex. 

The  Society  has  received  an  invitation  from  its  members 
residing  in  Milwaukee,  Wisconsin,  to  hold  its  annual  Con- 
rention  of  1888  in  that  city,  appropriately  called  "  The  Fair 
Oity  of  the  Lakes." 


SING..\REN[  COAL  MINES. 
(  F  om,  a    Corrf.sponde.n,t.  ) 

TnESR  mines  ha>e  been  firinally  taken  over  bv  the 
Hyil'-riiiad  (Deccan)  C  iiiipuny,  Liraiti'd,  under  poivers  of  th.' 
coiic'-stion  recently  granted  by  the  Governiiient  of  fits 
UiihneRs  the  Nizam. 

Mr  Theo.  W.  Hiiahes  Hughes,  of  the  Geological  Survey  of 
India.  Inn  bei-n  appoiiilHd  General  Stip>-rintendeiit,  a  nani" 
which  is  a  LMiaranti-i*  tiiat  the  young  industry  will  Imvh  tin- 
go<Ml  sci'Mitifio  exuerieiice  to  assist  in  deveiniting  its  ■'rowth 
AotxlTof  huliordinaie  otficials  lias  been  selected  with  yreat 
earn  from  tliM  C'-ntnl  M  niii'.:  Districtof  Eii-land,  and  on- 
•isiinifof  men  of  tried  capabilities  in  ti.eir  respective  branche,; 
will  niMtt-riiilly  aid  the  manuvrenifni  in  the  furtlieranirK  of 
pracnoai  detail.  Ne.irly  a  I  the  olfi;ials  have  had  pii..r  Indian 
exiiTieiice  and  have  had  cha'"geof  some  of  the  most  tli'iroii'li- 
ly  equippeil  collieries  in  Great  Britian.  T  .e  coal  interests  of 
the  lirni.  then-f.'re,  may  bo  said  to   be  in  good  hands. 

Prior  to  its  transfer  to  the  Hyderabad  (Deccan)  Company 
the  coal  h»d  been  touched  on  its  outcrop  by  one  produciii" 
■haft  and  several  others  also  near  the  outcrop  were  proceed"- 
ing  towards  coal. 


Since  the  N'>w  Manarement  took  over  charge' on  the  1st 
January,  considerable  vigor  lias  boon  im Darted  to  developing 
operations,  and  an  incline  has  been  put  down  to  coal,  which  in 
breadth  of  conception  and  comprehensive  detail  promises  to  be 
the  first  of  its  character  in  India.  It  is  purposed  to  command 
four  square  miles  of  coal  by.  this  operation  and  to  put  down  a 
plant  equal  to  an  output  of  l.OnO  tons  per  day  The  most 
mod^'rn  machinery  has  teen  ordered  from  England,  including 
winding  and  punipins:  en<.'ines,  voiuiUiting  fans,  workshop 
appliances,  patent  pi^iks,  heading  machines,  compressed  air 
engines,  in  short  every  mechanical  exofdient  which  will  tend 
to  minimise  manual  labor  or  cheapen  production. 


%\\t  6.uctte5. 


I'L-BbHJ  WORKS  DEP.ARTMENT. 
Bufma.  February  11,  1888. 
Upper  Bitnnah. 
Mr.  J.  P.  Henderson,  Assistuir.    Engine 'r,   ls*i  gride,    is   trans- 
ferred from  tlie  Oliinvlwln  to  iIih  Mfiktil  i  DiviNion. 
Lower  Biirmah. 
Mr.   IT.    S.    G'liniiess,     As-.i-'tiiMt    E  igirieer,    1st   gr.ide,    Burma 
Sr.nte  Rvd'V  iv  ( I'.iiing  lo-MaMiliibiy    E'Ct-ii^idii).    h'ls    psse.l,    witii 
credit,  in    Bmiiie.^t-  by    ilie  ilc pait'iipnial  siaiidar.l,    hs    prescribed 
ill    ih.- Public  Work-    H -|i  iit  nieit  C!"d.-. 

Madi-a',  Feb  uary  14.  1888. 
<;^i|itaiii  L    Liiig>->,    K'yii    E  .itinefc*,    Ex-cutive     Engineer, 
2iiil  !;r ide.  sub.  ^  o  <«/»,    M.iilraa,   ispt-rmilted     to     reiuin     wilhiu 
neriod  of  leave. 

Bomb.'.y.  FeVuipy  16.  1388. 

Rao  Snlieb  P.ii;i.-.linr.iiii  ICiuliiii  tlhiiaiS.  LCK,  Assistant 
E  gii.eei-,  in  I  s;ride,  li  is  |m-s.'iI  :i  coll  (i  li  .1  » x  ■niin.iUi»u  in 
ICiii.'ire.se,  in  arc>'d  nice    with  tlip  P  iMi.:  W  .iks  ('i(,le. 

Hyde^abid,  Fab'-uiry  16  IBS'*. 

With  referenrr  I..  Hiilei  ■■bill  I'lrnii:  Wo.Ks  Dnartiiient  No- 
tifi.Mtion  lilted  -25  b  Noveiiibi-r  1887.  furl 'ii^li  i.>  10  ir  jie  "nme  di- 
i;.il  c^riiticite  f.ii  six  moiitlis  is  i.'raiite'l  I"  Mr.  M.  J  S'..bie,  Execu- 
live  Eiiiiiie.'i.  3i'l  I'liilc.  sib  pro  lard,  with  i-tl'ci  fruiu  16th 
S  111  I'll,  ber  1837,  iii-tMi.l  i.f  3ril  S 'iitemn-r   is  tnerein  -i.-itel. 

Twilve  iiiiintli"' fiirl'iigli  isv;i'.intf.|  to  Mr.  A  li".  H  '.'ins.  Exe- 
I'liiii  e  Eiigin  •er.  2ri.l  giail-,  mi  spi-i-i  ii  ibirv  in  llif  W.-,st.  Berar 
D  viaimi,  wii  li  elf 'I't  finii  Isf  Pebru  iry  18iS  or  miuli  subsequent 
ilafe  lis  lie  III  iV  avail  liiniself  of  it. 

Willi  referenre  to  H  il -labi'l  Public  W  .rks  1)  •|i.irim"lit  No- 
liticni'iii  d  lied  tlie  25  h  M'Veiiiber  last,  exiensi'm  "f  fur  on.ih  to 
Eiii'iine  nil  iiie.lic.il  i;ei  1  itioiie  f  >r  six  iiiniiilii  is  grintel  to  Mr.  M. 
.).  ."^o 'bi-,  E<eC'ilive  En, 'iiieer,  3nl  grade  Mih.  pro  tein ,  ail.iclied  to 
tlie  S'Miib  B-nir  Diviximi. 

F'lrloiiiili  for  twelve  mmtlis,  with  effc-ct  from  the  15ili  Ffbruary 
1888,  or  siirli  siibieq'ient.  ilate  as  he  iii-iy  avail  liiiiHelf  of  it,  is 
^raiite'l  to  Ra'>  Saliib  Wini'iii  Aiinant  B  loley,  H  nmrary  Assistant 
Engineer,  2ii'l  gri  le,  Eisi   B^r:ir  D  rision. 

Central  Provinces,  February  18,  1888. 

In  coiitinu  ilion  of  C.Vntial  Provinces  N.ilitio  itioil  of  10th 
current.,  Mr.  J.  B  Leventln.rpe,  EKeciitive  Engineer,  surren- 
ilered,  Hiiil  Mr.  D.  Wallace,  Executive  Eiuineei,  aasuiiieH  charge 
of  the  E  isteiii  Division,  on  the  .'ifteriinon  of  the  3nl  February 
1883.  Mr.  Leventliorpe,  Executive  Engineer,  is  posted  to  the 
I'hief  Engineer's  Ottiee on  special  duty. 

Mr.  G  G.  White.  Executive  Engineer,  3rd  grade,  Kanhan 
Division,  i"  gianteil  23  days' privilege  leave,  from  such  date  as  he 
iiiav  avail   hiinaeif  of  it. 

Mr.  G  .\l.  H  iriiott,  ExecuHve  Engineer,  is  appointed  to  the 
cliaig- of  the  Kinlian  Divi.sion  during  the  absence  of  Mr.  White 
on  privilc'-e  leave,  or  until  further  orileis. 

N.-W.  P.  and  Oudh,  February  18, 1888. 
Irrig 'lion  Branch. 
Mr.  A    rT.    Birrnn,  Execu'ive  B  liiiiieer,  1st  grade,  mib.  pro  tern., 
Alieaib  Division,  Ganges  Oanal,  is  <.'raiile'l  nine  inom  lis'  f>ii  loiigh, 
Willi  etfeot   fiom  the  Koili  Much    1833,  ur  such  Mib.seqiieiit  date  a* 
he  III  >y  avtiil  himself  of  the  same. 

Mr.  J.  II.  Tli"rnliill,  Executive  E'gine.er,  2iid  guide,  Blingnipar 
Divii-iiio.  L 'Wer  G  oojes  C  iiial,  is  er 'lite  I  eijjiteei  niontli.s'  fur- 
1  'U^li,  with  effect  fi.'in  tlie  15ih  M  neh  '883.  or  sub  eqneiit  date. 
Buildings  an  I  Itoadi  Brumh. 
Mr  .A.  O.  Oi-imii  oo^  Etemiire  E'lgineer.  1  h  gi-.i-le,  is,  on  re- 
turn fi'-ni  |iiivile._'e  le've.  [loited  teiiioorarilv  to  the  office  of  the 
Exeriiine  E   gineer,  M-e'iii   Provincial  Dirisior.. 

.Mr.  W.    ('.    Wr'g'it,    Ex 'cn  ive  Ei/iiieer,  Isi.  ..'rad,..    Divisional 
Bngiiieei,  Luoknow,  !■<  giaiiteil  fnrlongli  in  I  i.|i-.i  for  two  years. 
India,  February  18, 1888. 
LieiiteiiHiit    n.    O.    1     BiiilwoO'l,     RB,    lenip'irary     Assistant 
El   ineer,    2iil    g'a.le,    P.iiijab,    i*    pernianemly    iipniinieil  lo  the 
lletiaitineni  in  that 'jrade,  with  eflTfCt  fioni  the    8  li    A  iK  list    1886. 
Mr.  H.    Bixier,    Ex"Ciitive   Engineer,   2ii'l    giaile,   imU.  pro  t«m. 
State    Railvvays,  is  leinporarily  transferred  to    Burma,  Piovincial, 
E'-tablishroent. 

Lieutenant   Charles     Stuart    Rose,   rr,    is     appoiiite'd    to   the 
Piililic  Works    Department    as   an  Assistant   Engineer,  2nd  grade, 
I  and  posted    to   .State   Riilways.   Lieutenant    Rose  is  placed  at  the 
'  disposal  of  the  Director  General  of  Raihvav.s. 


Febrnary  25,  '88.] 
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Tlie  Governor-General  in  Council  is  pleased  to  order  the 
following  temporary  proiuotioiia  and  revei-sions  of  Cliief  and 
Superintending  Engineers,  with  effect  from  the  dates  specified  : — 

Colonel  B.  Lovett,  c.s.l..  R.E.,  Superintending  Engineer,  2nd 
class  to  b.'  Snpei intending  Engineerj  1st  class,  with  effect  from 
25tli  September.  1887. 

MiijorW.  G.Nicholson,  r.k,  Superintending  Engineer,  3rd  class, 
to  be  Superintending  Engineer,  2nd  class,  witli  effect  from  25tli 
September  1887. 

Miijor  W.  G.  Nicholson,  u.E.,  Superintending  Engineer,  2nd 
class,  temporary  rank,  to  be  Superintending  Engineer,  3rd  class, 
with  effect  frnni  25tlr  November  1887. 

Ml-.  G.  W.  MacGenrge,  SuperintsndingEiigineer,  3rd  class,  tempo- 
rarv  rank,  to  be  Executive  Engineer,  Ist  grade,  with  effect  from 
25th  November  1887. 

Colonel  G.  E.  L.  S.  Sanford,  c.B ,  r.e.,  Chief  Engineer.  1st  class, 
temporary  r^mk,  to  be  Cliief  Engineer,  2nd  class,  with  effect  from 
14th  December  1887. 

Mr.  F.  L.  O'CallaghaiK  c.s-i.,  c.ie.,  Cliief  Engineer,  2nd  class, 
temporary  rank,  to  be  Chief  Engineer,  3rd  chs^,  temporary  rank, 
witli  effect  from  14fh  Dejember  1887. 

Mr.  H.  Bell,  Chief  Engineer,  3rd  class,  temporary  rank,  to  be 
Superintending  Engineer,  1st  class,  with  effect  from  14tli  Decem- 
ber, 1887. 

Colonel  B.  Lovett, c.s.i.,  he.  Superintending  Engiueei',  1st  class 
.  temporary  ranlf,  to  be  Superintending  Engineer,    2nd   class,    with 
effect  from  14th  December,  1887. 

Major  "W.  L.  Greenstrcet,  n.E ,  Superintending  Engineer,  2nd 
clars,  temporary  rank,  to  be  Superintending  Engineer,  3rd  class, 
with  effect  from  14tli  December  1887. 

Mr.  T.  H.  Wickes,  Superintending  Engineer,  1st  class,  temporary 
rank,  to  be  Superintending  Engineer,  2ud  class,  with  effect  from 
19th  December  1887. 

Mr.  H.  A.  S.  Eenner,  Superintending  Engineer,  2nd  class,  tem- 
porary rank,  to  be  Superintending  E  igineer,  3rd  class,  with  effect 
from  I9tli  December  1887. 

Mr.  I?.  II.  Rhind,  Superintending  Engineer,  1st  class,  temporary 
rank,  to  he  .Superintending  Engineer,  2nd  class,  with  efl'ect  from 
loth  January  1888. 

Mr.  T.  Higham,  Superintending  Engineer,  2nd  class,  temporary 
rank,  to  be  Superintending  Engineer,  3rd  class,  witli  effect  from 
15th  January,  1888. 

Colonel  C.  J.  Smitli,  K.E.,  Chief  Engineer,  2nd  class,  temporary 
rank,  to  be  Chief  Engineer,  3rd  class,  with  effect  from  17tii  January 
188«. 

Mr.  J.  W.  Wright,  Superintending  Engineer,  Ist  class,  tem- 
porary lank,  to  be  Superintending  Engineer,  2nd  class,  with  effect 
from  17tli  January,  1888. 

Major  J.  W.  Ottley,  re..  Superintending  Engineer,  2rid  class, 
temporarv  rank,  to  be  Superintending  Engineer,  3rd  class,  with 
effect  from  17th  January  1888. 

Baluchistan. 
With  reference  to  the  Government  of  India,  Public  Works 
Department  Notification,  dated  28tli  December  1887,  Mr.  Charles 
Evans,  E.Kecutive  Engineer,  2nd  grade,  was  attached  to  the  office 
of  the  Superintending  Engineer,  Baluchistan  Agency,  from  tlie 
30th  November  1887,  to  the  23rd  December  1887,  on  wln'ch  date 
he  reported  his  departure  on  transfer  to  the  North- Western 
Provinces. 

Bireclor-Oeiieral  of  Raihoays. 
With    reference   to    Public    Works   Department    Notification, 
dated  4th  February   1888,  Lieutenant   Philip    Geoffrey    Twining, 
Pi.    E.,    Assistant     Engineer,    2nd  grade,  is  posted  to  the  Nortli- 
Weatern  Railway. 

Bengal,  February  22, 1888. 

Establishment — General. 

Mr.  J.  R.  Swinden,  Executive  Engineer,  employed  on  the  Tir- 
hoot  State  Railway,  is  appointed  to  be  Executive  Engineer  of  the 
Pooree  Division, 

Mr.  J.  T.  Boase,  Executive  Engineer,  is,  on  return  from  privilege 
leave,  poste<l  temporarily  to  the  Tirhoot  State  Railway. 

Mr.  E.  R.  Gardiimr,  Assistant  Engineer,  temporarily  employed 
on  the  Eastern  Bengal  State  Railway,  is  appointed  k)  officiate  as 
Executive  Engineer  of  the  Bhagulpore  Division,  during  the 
absence,  on  special  leave,  of  Mr.  D.  F'.  Martin,  Executive  Engineer, 
or  until  further  orders. 


Mr,  J.  P.  Scotlan<I, "Executive  Engineer,  having  reported  his 
return  from  furlough  on  the  forenoon  of  this  date,  is  appointed 
to  be  Executive  Engineer  of  the  Cossye  Division.  Mr.  Scotland 
is  granted  an  extension  of  furlough  for  three  days. 

With  reference  to  the  above  notification,  Mr.  G.  A.  G.  Shawe, 
Executive  Engineer,  on  being  relieved  by  Mr.  .'Scotland,  will 
take  up  the  <Iuties  of  his  substantive  appointment  of  Exe- 
cutive Engineer  of  the  Circular  and  Eistern  Cwiais  Division. 


Iviismx  OBitgiiiecriitLj  }3ittcitt  Jlegtstci*. 


Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Hohie 
Department : — 

The  15tli  relsruary  1S3S. 

Ill  of '87.— Henry  Hamilton  Remfry,  Solicitor  and  Patent  -Agent, 
of  o,  Fancy  Lane,  Calcutta. — For  a  mode  of  piecentinr/ 
iiiiluHioii  in  leJegraphij,  telephony  and  the  like,  and 
apparatus  therefor. 

143  of  '87.— Henry  Hamilton  Rerafry,  Solicitor  and  Patent  Agenf, 
of  5,  Fancy  Lane,  Calcutta. — For  improvements  in 
atdomatic  telegraphy  and  apparatus  used  therefor,  parts 
of  which  are  applicable  to  ordinary  teler/rvphy. 
8J  of  '88. — James  Wainwright,  Pattern-maker  of  (Jreenheys,  Man- 
chester, in  the  County  of  Lancaster,  l^igland,  and 
Henry  Briggs,  Plumber,  of  Moss  Side,  Manchester, 
aforesaid. — For  improvements  in  automatic  ji'e-extinguish- 
ing  apparatus. 
13  of  '88.  — Evan  Rowlands,  of  No.  116,  Collins  Street,  West,  in  the 
City  of  Melbourne  and  Colony  of  V'ictoria,  airated  water 
manufacturer. — For  improved  apparatus  /or  drawing 
ffrated  liquids  from  fonts  or  reservoirs. 

WANTED. 
SURVEYORS. 

For  particulars, 

Apply  to  the 

CHIEF  f;nginf>er. 

South  Indian  Railway, 

Trichinopoly. 
TlilcirisoroLY  ;    lO//t  February  1888. 


EAST  INDIAN  RAILWAY. 


Sale  of    10,000  tons  old  surplus 
screened  or  unscl:'eened. 


slack, 


The  Agent  is  prepared  to  accept  tenders  for  purchase  of  old  screened 
slack  {for  Bull's  kilns)  or  unscreened  slack  delivered  into  wagoji 
at  Giridih.  Purchaser  to  take  delivery  before  June  .SOth.  Cash  and 
despatch  order  to  be  sent  to  the  Colliery  Manager. 

Tenders  to  be  sent  to  the  undersigned  for  any  quantity  from  10  tont 
to  10,000  tons  stating  price  offered  and  time  within  which  delivery 
will  be  taken. 

D.  W.  CAMPBBLL, 

Caixutta  :  1  Agent. 

•2.\st  Febriiari/  1888.   / 

GREAT  INDIAN  PENINSULAR  RAILWAY. 

OLD  RAILS  FOR  SALE. 

THE  .\cting  Agent  will  be  prepared  to  receive  at  his  Office,  Victoria 
Terminus,  Bombay,  up  to  1  p.m.  (Gunfire)  on  Wednesday,  the  28th 
Tenders  for  the  purchase   of  the  following  old    Rails 


-  proxuno.    Tenders  tor  tne  purcnase   oi  me  louowmg  oni    Kails   double 

TT^^>V^-  ?■■  ^'^^i'°'  Assistant  Engineer,   has  been   granted  by  ;  P^.^i.^i  >^,,t;„„  ogi,,,.  ^  851bs.  per  yard. 

Her  Majesty  s  Secretary  of  State  for  India  an  extension    of   leave  viz: 

for  three  months  without  pay.  2,100  tons  Old  Iron  Rails  in  various  lengths,  from  12ft.  to  26ft. 

Mr.  C.  A.  Mills,    Executive   Engineer,    second   Calcutta   Drvi-  lOO  tons  of  pieces  o£  Old  Rails  10ft.  and  under, 

flion,  on  privilege  leave,    is  appointed  to   Inspector  of  Local   Works  100  tons  of  pieces  of  Steel  Rails, 

in  the  Chittagong  Division.   ■  I      The  same  are  now  lying  on  the   Company's  premises   War!  Bnnder, 

Rai  Madhub  Chunder    Roy   Bahadur,  Officiating    Inspector   of    Mazagon,  Bombay,  and  may   be  viewed  on  application  to  the   Wharf 
Local  Works  in  the  Dacca   Division,  is   to  officiate   as  Inspector  of  ,  Superintendent. 

Local   Works  in  the    Cliittagong   Division   in  addition  to  his  own  '      Offers  (which  must  be  made  on  the  Company's  form   to  be  obtained 
duties,  during  the  absence  of  Mr.  Mills,  on  privilege  leave.  i  from  the  undersigned)  must  specify   the  quaiitity  required  the  rate  per 


Mr.  A.  McD.  Salmon,  (Assistant  Engineer),  District  Engineer 
of  Patnais  granted  furlough  for  one  year  and  eight  montlis,  with 
effect  from  the  15th  April  next,  or  such  subsequent  date  as  he 
may  avail  himself  of  it.  ..      ^  ., 

EstahUshneiit-Irrtgation. 

Mr.  C.  A.  White,  Assistant  Engineer,  Arrah  Division;  ig  gi'M't- 
«d  privilege  leave  for  21  days,  with  effect  from  the  26th  instant,, 
or  Buch  subsequent  date  as  be  may  avail  himself  of  it. 


ton  weighed  over  on  the  spot,  and  tlie  period  within  which  delivery  of 
the  Rails  will  be  taken. 

Delivery  will  be  made  by  the  Company  into  Barges  to  be  provided 
and  placed  by  the  purchaser  alongside  the  Wharf.  Payment  must  be 
made  at  the  time  of  delivery.  t   u   t     ^ 

The  Acting  Agent  reserves  the  right  to  reject  any  or  all  of  the  Tqpaers. 

ALFRED   KING, 


STOBEKEEPEIt's    OFFICE,  PaUKI. 
20M  FtVruary    1888. 


■'} 


Storekeeptr, 


160 


INDIAN  ENGINEERING. 


[February  25,  '88. 


IRON  WIRI^:  FENCING, 

SPECIALLY  ADAPTED    FOR 

INDIA    AND    THE    COLONIES. 

GEORGE'S  PATENT  TUBULiR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING   RAILWAYS.  R0AD5.  BUNGALOW  GROUNDS,  PLANTATIONS,  &c. 

Awarded  Certificate  of  Msrii-.  Calcutta  International  Exhibition,  1883-84. 

LAROKLY  useil  liy  the  Iiuliau  .state  ami  (Juarauteed  R;iihvays,  combii\c8  .Strength,  Lightness,  and  Low  Cost  Any  smart  native  caU' 
erect  it.  Coat  of  transport  per  mile  of  Railway  only  about  3  annas  per  mile  of  Fence,  joaslaj  PiStS,  .Straining  Posts,  Galvanized 
.Stocl,  Strand  Wire  Oalviuiized  St«el  Barb  Wire,  Wroiight-iron  (iates  of  all  sizes  with  Posts,  complete,  suitable  for  Railway  Level  Crossings,^ 
PlantAtious,  Bungalow  Grounds,  &c.  A  complete  Fence  with  Barb,  Strand  or  Steel  Wire,  suitable  for  a  plot  of  ground  of  any  shape,  or  for 
a  length  of  Road  or  Railway  supplied  ready  for  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 


(68) 


R.  J.  GEORGE  &  CO.,  ENGINEERS 

7  hitfle  Queen-street,  Wentmi lister— Loinlon  :  and  Jnhhntjtore,  India. 


WANTED. 

FOR  permanent  employment  one  Sub  Overseer,  l.^t  Grade,  two 
Sub-Over«e^rs,  2nil'Grailc.  Men  of  experience  in  buildinsr, 
•urveying  and  levelling  required.  Applications,  with  co|)y  of 
testimoniaU  to  be  .iddressed  to. 

THE  EXECUTIVE  ENGINEER, 

XiTDDKA  Rivers  Division, 

Derhampore. 


FEICE    Es.   2. 
NEW  TYPES  OF  CHEAP  ROOFS. 


BY 


W.  G.  BLIGH,  Executive  Engineer. 

Reprinted  from  "Indian  Engineering" 
{61)  Appl}-  to— AUTHOR,  Mirzapork. 


NOTICE. 


T 


ENDERS,  with  dfsisns  and  specifications,  are  invited  for 

^     If 
of 


LAUNCH,    dimensions  about   30'  x  8'   x   4'  with  a  pair 
high  pressure  engines  of  about  10  H.-P.  nominal. 

ALSO 

For  the  OCNSTRUCTION  of  three  small  teak  built  WARP 
BOATS  complete,  length  16  feet,  beam  6  feet  4  iiches,  depth 
2  feet  4  inches,  similar  to  those  in  use  at  Prince's  Dock. 

Tenders,  which  will  be  received  up  to  29th  February  1888, 
should  state  the,  date  on  which  the  vessels  will  be  delivered 
complete. 

Particulars  of  the  above  can  be  obtained  at  the    Port  Office, 

Tiie  Port  Officer  does  not  hind  himself  to  accept  the  lowest 
or  any   tender. 

HENRY  MORLAND,  Kt.,  Oapt.  I  M., 
Port  Office,  Bombay  ;  )  Port  Officer  of  Bombay, 

Jmiuary,    18    1888.       J  (64) 


GREAT 

WESTERN 
HOTEL, 

BOMBAY. 

[29] 

Frank  W.  Thompson,  B.E., 

Of  Ceylon 

I«  on  a  visit  to  Australian  Colonies. 

Address — 

c/o  Editor  of  this  Journal. 


The  ENCINEERINC  &  MINING  JOURNAL. 

Si:Baciiii'TiiiK  I'lucK,  incluiling  pustaiie  for 
Indi.i  and  ;ili  countries  in  the  Po.stal  Union, 
$."i  =  20s.  =Rs.  H  per  annum.  All  paymente 
must  l)e  made  in  .-idvance. 


T 


^he  Scientific  Publishinof  Co. 


'i1,  I'AUK  PbACE,  NKW  YORK, 
Agents  for  Indian   Engineering, 

NB-W  BOOKS. 

1>y  Rai  Bahadur  Kiinhya  Lai, 
*  M.I.C.K.,  Iftttf  ICxecubive  Rngineer, 
P.W.D.,  l'unj»lj,  Fellow  of  the  Punja'D  Uni- 
versity. 

Specifications  of  Wohks,  with  a  few  Useful 
Rulea,  Kormnlrc,  and  Tahles,  Illustrated  with 
Examples.   Re.   1-0-0. 

UsKKUi.  RiiLKS  asdTablks  relatine  t(i  Alea- 
Burement  of  Timber,  Illustrated  with  Practical 
Bxamples.  Second  edition,  revised  and  im- 
proved.    Rh.  2-8-0. 

•,*  These  Tables  give  at  siRht  the  euliic  and  siiT'Or- 
fieinl  contents  of  Timljcrs.  Tlieyure  desi^nci  for  the 
UNO  of  KniiineorK.OvorseorB,  C(>ntr.ictor!.,  and  otbcra. 

Thk  NKW  I.MHKItlAl-  I'HKSS.   Uhore. 


PATENT  POCKET  SLIDE  RULES, 

For  Eit.e:in.eeringr  Calculations, 

For g^h'ittg  at  sight  results  7vhich  Wfluld  ethenvlst 
he  only  obtained  by  ■ivorkin^  tedioHS  mathematictU 
forinulce. 

Uesignoil  and  patented  by  LALA  GANOA  RAM, 

A.  M.  I.  C.  K,  M.  I.  M.  R.,  Ex.  Ens;.,  P.  W.  I).,  P.^njab 

No.  1.— For  ScintHnijs  of    Timber  in  Hearas  and 

J(,ists,  and  for  Strains  on  Trusses,   Ap- 

pHcabte  to  all  forms  and   Spans.     Price 

ns.    ..  ..  ..10 

No.  2.  — For  Tiiicknesa  of  Retainliii^  Walls  devel 
topped  and  surehar^ed^  all  sliapes  and 
heights,  undct'  all  possible  conditions. 
Price  lis.  . .  .     ff 

Xo.  3. — For  Strains  (.n  Girders  (plate,  brjced, 
lattice,  warron,  Jtc.,  all  form  aiiti  spans)  ; 
Uen.iing  and  siiearing  St-ains  found 
direct  WITIIOUr  CAI,CUt,.\TIONS 
Bars  reqoiring  counter-brai'lng  deter, 
mined  at  sit^ht.     Price  Us.  ..  1© 

::  V,  FOI.L  BET  FOR  Bs.  1\ 

Illustrated  Pamphlet  of  Instructi'.na,  shewing 
several  examples  worked  out,  accompany  each  In. 
strument.     Pampldct  separate,  8  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 


T.    E.    THOMSON   &    CO.,    9,  Esplanade  Boiv,  Calcutta. 

Hardware  &  Metal  Merchants,  Manufacturers,  Wholesale,  Retail  &  General  Furnishing^  Ironmongers, 

PORTABLE,  TRACTION,  AND  STATIONARy'sTEAM  ENGINES,  ENGINEERING  MACHINERY. 

P:  N  a  T  N'  l<;  h\  u  ts;     c:  A  K  P  h)  N  r  K  US'      AND     r^  M  1   1'  US'     1'  O  O  t.  Hi . 

Wrought  Iron  Gas,  Steam  &  Water  Tubes,  I  .ap  Welded  Boiler  Tubes,  Brass  &  Copper  Steam  Tubes. 

THB  PATENT  PLUMBAaO  AND  SALAUANDEB,  OHUCIBLBS. 

FOUNDRY,  PLUMBAGO,   AND  HOT    AIR  FURNACES   FOR  M  El.Tl  NG  BRASS. 

CAST  IRON  PIPES  FOR  WATER,  RAIN  WATER  PIPES,  AND  CONNECTIONS. 

LOWMOOR,  FARNLEY  AND  BEST  STAFFORDSHIRE  BAR  AND  SHEET  IRON,  PLAIN  GALVANIZED  AND  COSRUCATED  I.ION  SHEETS,  RIDCINC  AND  CUTTERINC. 

HIQM    CONDUCTIVITY    COPPcU    TAPE    LIGHTNING    GONUUCTORJS. 

KOLI.ED  IKON  JOISTS  ANO  UIKOKKS. 

FIRE  AND  GARDEN  ENGINES,     PUMPS  FOR  HAND,  CATl'LE-  AND  STEAM  POWER, 

SCALE  BEAMS  AND  WEIGHING  MACHINES. 

Srick,  Pipe,  Tile  Machines,  Brick  Presses,  and  Pug  frills,  the  Excelsior  Horse  and  Hand-Power  Lawn  Mowers. 
m)  ILLUSTRATED  FRICK  CATALOGUES  ON  AVi'LICATION. 
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The  Office  of  Publication  of  liiDian  ffiiig meeting  is  at  the  "Star 
Peess,"  19,  Lall  Bazar,  Calcutta. 
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ANSWERS  TO  CORRESPONDENTS. 

"  C.  W.  HoDsoN,  "  "  W.  G.  Bliqh,  "  «  E.  E.  Russell  Tratman  " 
(U.  8.  A.),  "  F.  R.  a.  S.,  "  "  ExEcnTiVE,"  "  J.  T.  Robinson."— In 
our  next. 

"J.  E.  Bokjodr"  (Cuddalore.)— Thanks  ;  but  the  types  of  roofs 
furnished  are  very  common  in   Upper  India. 

"Dumpy  Level"     (Jamalpore).— Not    authenticated— declined. 


JOURNALISTIC  ENTERPRISE. 

The  conditions  under  which  journalistic  enterprise 
flourishes  in  England  are  so  dissimilar  with  those  which  ob- 
tain in  India  that  it  would  be  idle  to  hazard  a  comparison 
between  the  two.  The  difficulties  that  beset  the  ordinary 
newspaper  are  great,  but  they  are  almost  insurmountable 
in  the  case  of  a  technical  journal.  The  latter  must  stand 
or  fall  on  its  own  merits  or  demerits.  If  it  supplies  a 
want,  it  behoves  all  interested  in  its  welfare,  that  is, 
those  for  whose  benefit  it  is  kept  up,  to  come  forward 
and  support  it,  not  only  by  subscriptions  but  by  contribu- 
tions as  well.  In  regard  to  a  professional  paper  this  helps 
in  a  great  measure  to  generate  an  esprit  de  corps,  on  the 
part  of  its  conductors  as  well  as  its  supporters,  quite  apart 
from  mere  precuniary  consideration  or  trade  affinities. 
Without  an  unity  in  thought  and  the  interchange  of 
reciprocal  feelings,  such  a  venture — of  which  indepen- 
dence is  the  essence  of  success — can  hardly  hope  to 
thrive. 

It  has  been  hinted  to  us  to  apply  for  State  aid  in  the  pro- 
secution of  our  work,  but  grave  and  solid  reasons  deter  us 
from  accepting  such  a  suicidal  policy.  We  could  not  do 
so  consistently  with  our  position  as  a  journalist,  and  looking 
to  the  character  of  our  journal  as  an  independent  expo- 
nent of  the  professional  opinion  of  the  country,  a  subsidy 
from  Government  would  imply  a  death-blow  to  all 
our  hopes  and  aspirations,  for  we  are  as  yet  far  from  the 
state  or  condition  when  there  would  be  any  justification 
for  selling  our  birth-right  for  a  mess  of  pottage.  Ever 
since  we  started  the  journal,  the  cream  of  the  profession 
have  rallied  round  our  banner,  and  it  would  be  an  insult 
to  their  understandings  should  we  stoop  to  any  device  for 
securing  extraneous  aid.  We  are  well  aware  of  the  obliga- 
tions that  would  follow ;  we  would  have  to  bid  adieu  to 
our  cherished  traditions.  State  aid  would  hamper  free 
expression  of  thought,  or  exempt  Government  from 
adverse  criticism,  and  as  all  human  institutions  are 
liable  to  err  on  the  score  of  faulty  judgment  to  which 
no  moral  turpitude  could  be  assigned,  we  would  be 
withheld  from  doing  our  duty  simply  on  the  ground  of 
incurring  somebody's  displeasure.  On  the  other  hand  a 
free  and  liberal  Government  is  always  glad  to  enter- 
tain— in  fact  courts — criticism  when  not  dictated  in 
a  carping,  captious  spirit.  It  would  therefore  detract 
from  our  usefulness  if  we  permitted  ourselves  to  be  led 
away  from  the  path  of  duty  for  any,  much  less  pecu- 
niary, consideration.  Our  occupation  would  have  gone, 
and  we  would  bo  instrumental  in  cutting  away  the 
ground  fi-om  under  our  feet. 

Any  specialistic  journal  that  seeks  to  curry  favour 
with  Government  must  be  in  a  bad  way,  as  far  as  its 
clientele  are  concerned,  for  it  bespeaks  a  want  of 
confidence  in  the  proprietary  that  should  be  its  mainstay. 
That  we  are  not  singular  in  our  opinion  will  appear  from 


162 


INDIAN  ENGINEERING. 


[March  3,  '88. 


the  history  of  "  Roorkee  Papers,"  a  quarterly  journal 
■which  *vas  the  prt^perty  of  Government.  All  official 
prestige  that  could  be  lent  to  give  it  a  stable  footing  was 
unsparingly  accorded,  and  yet  it  died  of  sheer  inanition.  It 
ftuKnl  not  on  the  score  of  '"no  money — no  paper,  no  pay — 
no  editor. "  It  was  rather  a  case  of  plenty  money  but 
no  matter.  We  would  note  here  that  with  inducements 
of  premiums  for  articles  ranging  from  two  gold  mohurs  to 
■Rs.  200,  the  venture  collapsed  for  want  of  materials  to 
build  up  a  technical  journal.  The  Papers  were  purely 
professional,  and  there  was  that  absence  of  wider  social 
and  general  sympathy  which  is  a  sine  qua  non  iu  a 
journal  of  the  present  times.  Its  exclusiveness  was  fatal 
to  its  progress.  We  would  therefore  be  foUo'sving  in  the 
same  wake  and  courting  similar  disaster  were  we  to 
abandon  our  present  policy  in  favour  of  one  which  to 
say  the  least  of  it  has  been  weighed  in  the  balance  and 
found  wanting.  All  that  we  need  is  a  fair  field  and  no 
favour,  and  even  should  Government  fail  to  take  as  much 
cognizance  as  we  could  wish  of  the  journal,  which  has  a 
wide  circulation  amongst  the  various  Engineering  Services 
of  the  country,  as  a  medium  for  such  Railway  and  Public 
Works  advertisements  as  are  not  of  a  purely  local 
character,  we  feel  assured  that  they  must  eventually  sec 
that  that  course  is  neither  profitable  nor  just  to  either  the 
exchequer  or  the  tax-payer,  and  be  led  to  follow  the  practice 
of  Europe  and  America  in  such  matters. 


PUBLIC  INSTRUCTION  IN  ENGINEERING,  ART, 
AND  INDUSTRY  IN  BENGAL. 

The  Secretariat  Blue  Book  on  the  meanderings  of  public 
instruction  in  Bengal  during  the  official  year  1886-87  is  a 
State  Paper  interesting   and    instructive.     But   our  con- 
cern   therewith  is  restricted  to  the  welfare    and    progress 
of  Engineering    and   Technical   schools.     In    that    con- 
nection  we  note   a  falling    off  in   the   number    of  stu- 
dents  at    the    Seebpore    Engineering  College   from    52 
to    44.      Only   two   students   passed   in   the    University 
B.  R  and  L.  E.  examinations.     At  the  College    examina- 
tions the  rule  compelling   engineer  students   to    undergo 
an    examination   in    shopwork   came   into    operation    for 
the  first  time.     Of  the  nineteen  second  year- wallahs   who 
inresented  themselves  eight  were  translated  to   the   third 
year  class.     Of  the  fifteen   first  year  students  examined, 
twelve  got  promotion.     All   the   fifteen  passed  practical 
work,  we  are  glad  to  observe.     Nineteen   students  joined 
the  first  year  class ;  but  of  these  eight  subsequently  with- 
drew, "  soiTie  complaining  that  the  comhined  class  and 
ehopwork   vxis  too  severe,   others   that  the  result  of  the 
F.  E.  examiination  was  disheartening."    The  italics  are 
ours.     With  reference  to  them  we  would  remark  that   out 
of  such  flabby,  fragile,  easily   discouraged   material,  com- 
petent engineers   are    not,    and     cannot    be,     made.     A 
profession    priding    itself  on  its  aptitudes  for   hard   work 
is  well  rid  of  such  eleemosynary  incuhi  and  auccuhi. 

On  the  Slst  March  1887  the  Apprentice  Department 
of  the  Seebpore  College  contained  102  students  against 
107  in  the  previous  year.     It  is  noteworthy  that   amongst 


them  there  was  but  one  Mahomedan.  Five  sub-overseer's 
and  two  overseer's  certificates  were  granted  during 
the  year — a  meagre  outcome  of  educational  endeavour, 
gurely !  Perhaps  frequent  choppings  and  changes  in  the 
teaching  staff  had  something  to  do  with  it.  Mr.  Gilmorc, 
head  master  in  the  Apprentice  Department  died  in  April 
1886,  and  Wfvs  succeeded  by  Baboo  Upendro  Nath 
Chatterjee,  who  resigned  shortly  afterwards,  and  gave 
place  to  Baboo  Banku  Behary  Mookerjee.  Then  Mr. 
Gilliland  appears  to  have  had  charge  until  he  took  privi- 
lege leave,  when  his  work  was  temporarily  distributed 
among  the  other  professors.  Mr.  J.  T.  Simpson  was  the 
Executive  Engineer  in  charge  of  the  workshops  in  the 
first  half  of  the  year,  Mr.  J.  H.  Toogood  in  the  last.  And 
the  moral  is  that  frequent  change  of  cooks  may  spoil 
broth  as  effectually  as  too  many  cooks. 

The   Survey  operations   of  the   second  and  third  year 
engineer  classes  commenced  at   Madhupur   in    November 
1886,  under   the   superintendence   of  the  Principal  and 
Baboo  Dwarkanath  Dutt.     The  third  year   students   laid 
out  a  line  of  railway  about    five    and   a  half  miles   long, 
connecting  two  points  on  the  East  Indian  line.     On  their 
return   to  College  they   plotted  maps   and  sections,  and 
designed   and  drew    the    various     structures     required. 
The  second-year  students   surveyed   a   tract   of  country 
about  three  miles  long,  partly  by  triangulation,  and  partly 
by  traverse,  filling   in   the   details    by  the   plane-table. 
The  first  year   class  made  a  chain  and  compass  survey  of 
the    Botanical    gardens,    and    learnt  levelling.     The  first, 
second,    and   third  year     apprentices  made  surveys   and 
sections  in     the  neighbourhood    of  the     College.      The 
fourth  year  engineer  class  visited,  vmder  the   superinten- 
dence   of    Mr.    Slater,    various    Engineering   works,   and 
we   agree    heartily    with  the    Principal  of  the  College   in 
his  opinion  that  such  domiciliary  visits   are,  educationally 
considered,  of  great   use   to   students.     We  are   sorry   to 
have  to  record    as   a    contrast    to   this    outdooring  en- 
couragement  of  energy   that    the   College  Athletic  Club 
languishes    owing   to  lack    of  energy    on    the    part    of 
students,   and    lack    of    funds.     Cooper's     Hill    has     a 
very  different  tale  to  tell  ;  and  it  accounts  for  some  portion 
of  the   successes  won   by  Cooper's  Hill  men,  and  an  ap- 
preciable moiety    of  Seebpore    failures   in   actual,  active 
life. 

The  unpopularity  ot  the  Seebpore  College  was  officially 
recognized  a  couple  of  years  ago,  when  the  Board  of  visitors 
appointed  a  Sub-Committee  to  enquire  into  such  reason  as 
might  exist  for  disaffection.  This  Sub-Committee  recom- 
mended.— (1)  Appointment  by  the  University  of  a  Board 
of  Examiners  in  Engineering  for  a  term  of  years.  (2) 
Reservation  of  a  certain  number  of  appointments  for  passed 
students  of  the  College.  (3)  Discontinuance  of  the  com- 
bined system  of  theoretical  and  practical  work  in  the 
case  of  students  of  the  Engineer  Department.  (4)  Revi- 
sion of  courses  and  standards,  and  the  amount  of  time 
devoted  to  them.  These  recommendations  were  laid  be- 
fore Government  and  another  Committee  was  appointed 
to  consider  them.  And  so,  in  circumlocution  and  office 
cupboards,  the  matter  ends  probably  1 
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The  Director  of  Public  Instruction   in  Bengal  says  that 
the  Government  School  of  Art,  at  Calcutta,  is  the  most  im- 
portant institution  he  has  official  cognizance  of,  under  the 
official   heading  Art   and  Industry.     Nevertheless,  the 
information   afforded   as   to   what   this    bulwark   of  Art 
has  doie  is  extremely   meagre.     We  fail  to  see,  moreover, 
what  it  has  had  to  do   with   the   genesis   of  an  Industrial 
School  founded  by  the  Society  for  the   Propagation  of  the 
Gospel,  and  why  affiliation  to  it  should  be  claimed.  We  can 
discover   no  ground  for  anticipation    of  useful   exemplary 
work  from  the  five  ex-students  who  are  said  to  have  joined 
in  starting  a  studio  in  Calcutta,  and  who  have  not  since  been 
heard  of     We   think   that   anyone   who  pays  a  visit  of 
inspection   to    the   premises    in   Bow   Bazar  where   the 
Government   School  of  Art  has   found  refuge,  will  agree 
with  us  that  it  is  a  sham  and  a  snara     We  note   that  M. 
Ghilardi  who  was  until  lately  officiating  principal  of  the 
school,   anticipates  a  large  accession   of  students  in   the 
metal-chasing  and  wood-carving  classes,  and  expects  that 
certain  elegant  coffers  designed  and  executed  by  his  pu- 
pils will  attract  much  attention  at  the  Glasgow  Exhibi- 
tion, and  probably  sell   for  a  considerable  sum.     But,  as 
luck  will   have   it,  anticipations  and   expectations   don't 
count  for  much  now-a-days  :  wishing  is  not  always  having 
in  the  utilitarian  time  we  are   living  in.     An  innovation 
has,  we  are  told,  been  introduced   into  the  School's  Archi- 
tectural class,  inasmuch  as  students   belonging   to  it  are 
now  made   to  draw  from   Indian  architectural  models ; 
especially  from  the   Bhuvanesvar  casts.     A  proposal  is  to 
the   fore,  to  make   them  copy,  on  an   enlarged  scale,  the 
archoelogical  plates  issued  with  the  Art  Journal. 

Can  Eastern-world  and  Western-world  ideas  about  Art, 
canons  and  crucibles  of  Art,  ever  be  reconciled,  ever  be 
brought  into  harmony  ?  We  shall  be  prepared  to  believe 
that  they  can  when  the  Ethiopian  changes  the  colour 
of  his  skin,  and  the  leopard  gets  rid  of  his  spots.  But 
not  till  then. 

The  local  authorities,  not  being  satisfied  with  the  work- 
ing of  the  Kanchi  Industrial  School  during  the  last  two 
or  three  years  recommended  its  extinction.  Dis  aliter 
visum.  Government  favours  its  up-keep,  for  the  sake  of 
the  27  pupils  on  the  rolls,  whose  work  is  admittedly  '•  not 
superior  "  to  that  turned  out  in  the  Bazar.  The  Berham- 
pore  Technical  School  had  27  pupils  on  its  rolls  in 
1886-87,  against  93  in  the  previous  year  "  when  the  school 
teas  a  novelty."  Again  the  italics  are  ours.  Midnapore 
can  show  better  results  than  Berhampore,  though  there  is 
room  for  a  good   deal  of  improvement. 

On  the  whole  we  cannot  say  that  the  array  of  facts  con. 
nected  with  technical  education  in  Bengal,  into  which 
the  Report  we  have  been  considering  gives  some  insight, 
is  in  any  efficient  degree  satisfactory  or  encouraging.  We 
can  only  hope  in  that  connection  that  there  is  a  good 
time  coming  when  Bengalee  conservatism  will  have  go^; 
used  and  reconciled  to  progress,  and  will  be  prepared  to 
I  take  advantage  of  the  opportunities  vouchsafed  it.  Mean- 
while, as  a  Spanish  proverb  suggests,  it  is  perhaps  just  as 
well  when  you  cannot  get  just  what  you  want,  to  make 
the  most  of  what  you  have  got. 


THE  UNCOVENANTED  CIVIL   SERVICE 
ASSOCIATION. 

Silence  is  golden,  says  the  proverb  ;  but  then  it  was  in- 
vented long  years  ago,  before  the  days  of  Radical  ascend- 
ancy and  the  Punic  faith  of  Caucuses  ;  in  times  when  fair 
play  was  a  jewel.     In  the  times  we  are  living  in  silence  is 
too  often  held  to  mean  abject  self-abnegation,  an  assenting 
to  the  yoke  of  injustice.    It  is  apt  to  be  regarded  by  people 
in  power  as  warrant  for  perpetuation  of  injuries.    Is  is  rdi- 
quium  temporis  acti,   in   need    of  revision  to  suit  altered 
circumstances.     We    are  glad  that    the  Indian  Uncove- 
nanted   Services  have    at  length    discovered    this   truth, 
and  have  begun  to  organize  and  to  agitate  about  their 
grievances ;    for   that  is  the  only  way  to  get  them  re- 
medied. 

When  people  live  in  a  golden  age,  silence  may  be  golden, 
and  gentlemanly,  and  commendable  ;  but  circumstances 
alter  cases,  and  under  existing  dispensations  we  rejoice  to 
find  the  Uncovenanted  Services  showing  that  they  can  con- 
duct an  agitation  that  has  been  forced  on  them  in  a  gentle- 
manly way,  and  at  the  same  time  in  a  way  that  holds  out 
hope  of  being  more  golden  than  silence.  Absence  of  rant  and 
fustian,  equally  at  the  meetings  held  out  here  and  in 
London  to  ventilate  service  grievances  and  seek  redress, 
has  been  one  of  their  marked,  one  of  their  satisfactory 
characteristics.  It  will  help  to  secure  English  support 
for  a  cause  from  which  it  might  otherwise  have  been  with- 
held. 

Remedy   for  the   wrongs  of  the  Uncovenanted  Services 
must  come  from  England  ;  from  Parliamentary  and  outside 
pressure  brought   to   bear  on  the  stolidity   of  the  India 
office,  and  the  jealousies  of  the  Indian   Government.     Mr. 
Henry  S.  King  M.P.  has   been  devoting  his  energies   to 
this  object,   doing  yeoman's   service  for  it  for  some  time 
past,   and   there    are  signs  and  tokens  that  his  efforts  are   • 
beginning  to  secure  attention  in   the     proper    quarters. 
He  deserves  the  thanks  and  gratitude  of  all  members  of 
the  Uncovenanted  Services  for  his  disinterested  champion- 
ship of  their    cause  ;  and  he    has  surely   worked  hard 
enough    for    it    to    deserve    success    as  a    crown  to  his 
endeavours.     Meanwhile  he  goes  on  steadily  with  his  good 
work.    Much   work   is  done   in  the  world  which  does  not 
show  its  immediate  result,  he   says  hupefuily.    The  last 
English  mail  brings  an  account  of  the   proceedings  at  the 
first  annual  meeting  of  the  Uncovenanted   Civil   Service 
Association,  held  in  offices  (4.5  Pall  Mall)  use  of  which  for 
Association  pui"poses    Mr.    King    allows    free    of  charge. 
The  Committee's  report   submitted   to  the    meeting  in- 
forms   us   that    the    first    step     taken    by    that     body 
was  to  issue  a  circular  inviting  the   whole   of  the  services 
to  unite  in  an  endeavour  to  obtain  a    fair   review    of  their 
position,  and  redress  of  the  grievances   they  have  to  com- 
plain about.     This  appeal   was    cordially    welcomed  and 
supported  throughout  the    services.     As  a  consequence, 
branch  Associations  and   Committees   have  sprung   into 
active  life  in  nineteen  districts  in  India,  and  are  connected 
with   the   Central   Association  in  London.     The   Anglo- 
Indian  Press  has   cordially  backed  them  up  and  upheld 
their  cause. 
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Anglo-Ind»n  opinion  in  some  high  places,  and  all  middle- 
class  places,  is  -with  it.  Some  members  of  the  Service, 
while  at  home  on  furlough,  have  freely  devoted  time  and 
bnuns  to  the  Committee's  work.  Others  again  have  contri- 
buted liberally  towards  the  expenses  of  the  campaign.  By 
the  way,  we  desire  to  invite  special  notice  to  what  is  writ- 
ten in  the  report  about  those  said  expenses : — "  If  justice 
is  to  be  done  to  the  cause,  the  expenditure  will  need  to  be 
considerably  larger  than  it  was  in  the  past  year  ;  the  Com- 
mittee invite  those  who  have  not  yet  contributed  to  the 
funds  to  do  so  now,  and  thus  strengthen  their  hands."  An 
abstract  of  the  Association's  account  shows  receipts 
£546-10-9  ;  expenses  £227-15-11  ;  Balance  in  bank 
£.318-14-10.  Not  much  of  a  reserve  to  carry  on  the  war 
with. 

Some  people  thought,  or  hoped,  that  there  was  a  remedy 
at  law  for  India  Office  and  Indian  Government  repudiation 
of  at  any  rate  implied  contracts.  In  order  to  get  as  near 
as  possible  to  certainty  in  the  matter,  Mr.  King  at  his  own 
expense  submitted  a  case  for  the  opinion  of  an  eminent 
leader  of  the  English  Bar.  His  verdict  was  that, 
although  a  strict  interpretation  of  Service  Rules  affords 
the  Uncovenanted  Services  no  hope  of  redress,  yet  an 
appeal  to  Government  on  grounds  of  equity,  justice,  and. 
good  faith,  was  amply  justified. 

So  far,  however,  such  appeals  have  proved  of  no  avail. 
Those  interested  must  go  forward  to  action  and  organiza- 
tion. As  Sir  Roper  Lethbridge  put  the  matter  at  the 
London  meeting : — "  If  they  forced  their  claims  upon  the 
attention  of  the  Government  at  home,  if  they  induced 
every  Member  of  Parliament  over  whom  they  had  any 
influence,  not  only  to  speak  to  Lord  Cross  and  Sir  John 
Gorst,  but  also  to  speak  in  the  House  of  Commons  upon  the 
subject,  then  they  would  obtain  redress ;  not  otherwise." 
Sir  Roper,  in  this  speech — in  the  course  of  which  he 
laid  claim  to  the  honour  of  belonging  to  the  Uncovenant. 
ed  Civil  Service — insisted  that  where  there  are  various 
sets  of  men,  all  engaged  in  the  honourable  employment 
of  working  for  their  country  it  is  preposterous  that  one 
small  department  should  arrogate  to  itself  a  claim  to  all 
patronage,  all  the  highest  posts,  all  the  fat  things  going  in 
the  way  of  pension,  whilst  a  large  number  of  departments 
are  left  out  in  the  cold. 

The  men  belonging  to  them  undertake  duties  similar  in 
character  to  those  ujxin  which  members  of  the  Covenant- 
ed Service  are  employed  ;  they  are  more  in  number  than 
the  Covenanted  Service ;  there  can  be  no  valid  reason  why 
the  Departments  to  which  they  belong  should  not  be  fully 
represented  in  the  administration  of  the  Empire  of  India. 
The  Public  Works  Department,  Sir  Roper  said,  was  some- 
times represented  by  Military  officers,  and  he  had  the 
greatest  resjject  for  many  of  them  ;  but  at  the  same  time 
he  was  unable  to  see  any  valid  reason  why  it  should  be  a 
»ine  qvn  non  that  the  magnates  of  the  great  Public 
Works  Department  all  over  India  should  be  Anny  men 
instead  of  Civil  Engineers.  Similarly,  the  Finance,  Edu- 
cation, Forest,  and  Telegraph  Departments  ought  to  be 
better  represented  in  the  administration  than  they  are  at 
present.     We  are  somewhat  surprised  that  Sir  Roper  did 


not  improve  the  opportunity  to  refer  to  the  special  and 
notorious  grievances  of  the  Telegraph  Department  ;  but 
there  seems  to  have  been  a  desire  to  avoid  long  speeches  ; 
and  the  Association's  programme  ofTers  pot-luck  and  no 
more  to  all  alike,  we  suppose.  For  the  rest,  Rome  was 
not  built,  toUis  teres  atque  rotundus,  in  a  day.  Mr. 
Talboys  Wheeler,  we  note,  made  occasion  to  comment 
on  the  need  for  better  union  between  Engineers  and 
other  Uncovenanted  Civil  Servants  in  India.  We  have 
never  heard  of  any  such  friction  between  them  as  Mr. 
Wheeler's  remarks  infer  ;  not  even  from  those  splenetic 
Burmese  marshes  where  most  of  his  service  was  spent  has 
any  tale  of  the  sort  reached  us  and  we  can  vouch  for  it  that 
on  tlic  Indian  continent  at  any  rate,  far  from  there  being 
anything  like  friction,  there  is  cordiality,  and  "  union."  It 
is  especially  a  pity  that  foundationless  suggestions  of  splits 
in  the  Unconvenanted  camp  should  be  made  just  at  this 
time.  And  what  can  be  the  use,  the  fun  even,  of  giving  out- 
side heathen  excuse  to  blaspheme  ?  As  a  mouthpiece  of  the 
Profession  of  Engineering  in  India,  and  conservator  of  its 
honourable  traditions  we  protest  against  the  calumnious 
imputation  conveyed  in  Mr.  Wheeler's  inunendo.  It  was 
the  only  harsh  note,  the  only  note  in  the  least  out  of 
tune  throughout  the  proceedings  at  the  London  Meet- 
ing. 

Returning  to  Sir  Roper  Lethbridgo's  speech,  we  find  him 
denouncing  as  scandalous  the  way  in  which  the  Govern- 
ment of  India  has  treated  its  officers  in  the  Uncove- 
nanted Civil  Service.  It  was,  he  said,  simply  because 
of  an  accident  that  terms  as  to  pay  and  pensions  had 
been  stated  in  rupees  instead  of  in  sterling.  And 
now,  taking  an  unworthy  advantage  of  the  accident. 
Government  turns  round,  and  says  : — "  Although  possibly 
we  might  not  have  paid  you  two  shillings  and  two  pence 
for  every  rupee  of  your  pensions  if  the  rupee  had 
gone  up  to  2s.  2d.  still,  now  that  it  has  gone  down 
to  Is.  id.  wo  shall  not  pay  you  one  half  penny  more 
than  that,  because  your  agreement  is  for  rupees,  not  for 
sterling.  "  Sir  Roper  endorsed  Mr.  King's  protest  that  no 
private  employer  of  labour  would  dare  or  dream  of  treat- 
ing his  employes  in  such  a  manner.  That  will  be  a  good 
nail  to  hammer  at  in  England.  If  only  English  people 
can  be  got  to  realize  in  what  an  un-English  way  the  In- 
dian Uncovenanted  Services  are  taken  a  mean  advantage 
of  by  Government — why,  the  battle  will  be  won.  Mean- 
while, we  trust  that  all  members  of  those  services,  in  all 
departments,  will  co-operate  with  the  Association,  whether 
they  happen  to  be  Chief  Engineers,  Directors  of  Public 
Instruction,  Heads  of  Forest  or  Telegraph  Departments,  or 
Finance  Bureaus,  or  only  incipient  Deputy  Magistrates, 
or  Artists  working  in  the  Surveyer-Gcneral's  office.  A  long 
pull,  a  strong  pull  and  a  pull  altogether  is  what  is  need- 
ed now  to  secure  Uncovenanted  men  against  invidious 
distinctions  in  the  line  of  promotion  and  equitable  pay 
and  pension  rules — rules  more  suited  to  the  times  we 
live  in,  and  Government's  character  for  just  dealing — than 
those  that  were  framed  for  older  generations  in  times 
when  the  rupee  was  worth  two  shillings,  and  living  was 
very  much  cheaper  than  it  is  now. 
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The  Indo-Burma  Railway. — Mr.  Guilford  Molesworth 
will  go  into  the  question  as  to  the  best  route  for  the  con- 
templated extension  of  the  Toungoo-Mandalay  line  north- 
wards to  connect  with  the  Indian  system. 

A  Wise  Course.— We  understand  that  the  office  of  the 
Director-General  of  Railways  with  the  Government  of 
India  will  be  amalgamated  with  the  Public  Works  Secre- 
tariat from  the  beginning  of  the  new  financial  year. 

Mandalay  Municipality. — Count  Calderarj,  formerly 
Municipal  Engineer  of  Prome,  has  been  appointed  Muni- 
cipal Engineer  of  Mandalay.  The  vacancy  at  Prome  is 
to  be  filled  up  by  two  appointments,  one  as  Secretary  and 
the  other  as  Supervisor,  as  advertised  in  the  Rangoon 
Gazette. 

The  Khwaja  Amran  Extension. — The  I.  D.  N.  says 
that  Mr.  F.  L.  O'Callaghan,  C.  S.  I.,  C.  I.  E.,  Engineer- 
in-Chief  of  the  Sind  Pishin  Railway,  came  down  to  Calcutta 
on  a  flying  visit  of  a  couple  of  days  to  discuss  verbally 
certain  details  in  connection  with  the  Khwaja  Amran 
extension. 

Another  Railway  Company  Doomsd. — As  next  year 
will  be  the  first  period  of  time  at  which,  under  the  terms 
of  the  Contract  with  the  South  Indian  Railway  Com- 
pany, the  Secretary  of  State  may  purchase  that  railway, 
it  is  reported  that  arrangements  are  in  contemplation  for 
this  being  done. 

Allahabad  Water  Supply.— The  Allahabad  Muni- 
cipality have  received  a  letter  from  the  Government  of 
India  insisting  that  no  steps  shall  be  taken  towards  pro- 
moting a  scheme  of  water  supply  for  the  station  until  the 
opinion  of  an  expert  has  been  taken,  and  his  report  con- 
sidered by  the  Government. 

Geological  Survey  of  India.— Dr.  King,  the  Direc- 
tor of  the  Geological  Survey,  has  started  on  a  tour  partly 
to  visit  Dandot  Colliery  works  and  the  Salt  Range  and  the 
Oil  districts  in  Rawal  Pindi,  likewise  into  Beluchistan 
to  see  the  Katan  oil  region  and  the  coal  area  in  the  Hamai 
and  Bolan  country  towards  Quetta. 

"Ignominy  and  Disgrace."— What  has  our  Corre 
spondent  "  Determination,"  whose  letter  appeared  in  our 
issue  of  the  18th  January,  and  whose  words  we  quote 
to  say  to  this : — "  Wanted  an  Overseer  for  the  Madura 
Municipality  on  a  salary  of  Rs.  55  +  Rs.  12  (horse  allow- 
ance.)   A   B.  C.  E.  will  be  preferred  "  ? 

Indian  Railways.— A  Telegram  dated  London,  Feb- 
ruary 27,  says  that  the  House  of  Commons  has  authorized 
the  raising  of  10|  millions  for  the  purchase  of  the  Oudh 
and  Rohilkund  Railway,  and  has  also  sanctioned  the  rais- 
ing of  ten  millions  for  the  construction,  extension  and 
equipment  of  railways  in  India  through  the  agency  of  the 
various  Companies. 

The  Last  of  the  Suakin  and  Berber  Railways.— 
The  Secretary  of  State  for  War  announces  that  he  is 
prepared  to  receive  tenders  for  trollies,  rails,  trucks,  verti- 
cal boilers,  ballast- waggons,  fish-plates,  chairs,  bolts,  wash- 
ers, and  other  strangely  named  things  which  formed  part 
of  the  famous  railway  which  began  at  Suakin  and  never 
got  to  its  destinalion. 

Bombay  Forest  Revenue.— The  forest  revenue  in  the 
different  districts  of  Western  India  for  the  past  official 
year,  shows  as  follows :— Northern  Circle  Re.  1-2  per  acre. 
Southern  Circle  Rs.  5-1  per  acre,  Sind  Circle  Rs.  4-11 
per  acre.     This  is  certainly  a  remarkable  result  as  regards 


Sind,  whose   wretched  jungles  are  but  a  sorry  contrast  to 
the  magnificent  teak  forests  of  the  Southern  Circle. 

The  Hooghly  New  Bridge. — To  Mr.  Duff-Bruce, 
Vice-Chairman  of  the  Port  Commissioners,  at  present  on 
furlough  in  England,  is  due  the  proposal  to  replace  the 
present  Floating  Hooghly  Bridge,  which  has  already  had 
several  narrow  escapes  from  vessels  adrift,  by  a  permanent 
structure.  The  proposed  bridge — to  which  we  have  al- 
ready referred — would  be  above  the  present  one  at 
Ahiritola. 

France  versus  England  rs  China. — The  French,  who 
are  sorely  afraid  that  the  English  will  arrive  at  the  frontier 
of  China  with  a  railway  from  Burma  before  their  pro- 
jected lines  are  completed,  are  struggling  hard  to  get  a 
commencement  made  with  railway  work  in  Tonkin.  M. 
Constans,  the  Governor  of  Indo-China,  has  promised  that 
contracts  will  shortly  be  asked  for  the  lines,  Hanoi- 
Langson  and  Hanoi-Laokai. 

The  Lucknow  Artesian  Boring. — The  first  pipe  for. 
the  artesian  well  is  to  be  placed  early  this  month.  This 
is  the  mode  in  which  the  Municipality  after  much  deli- 
beration has  resolved  to  spend  its  savings,  and  if  the 
venture  prove  successful  it  could  not  be  better  spent.  Due 
care  has  been  taken  that  the  failure  that  occurred  at  ano- 
ther station  shall  not  occur  here.  The  best  French  and 
American  authorities  have  been  consulted. 

General  Fisher,  r.  e.— This  Officer  having  offered  to 
submit  a  large  project  for  irrigating  a  large  extent  of 
country  in  the  Raichore  Doab,  the  Irrigation  Board  wish  to 
know  what  terms  an  officer  of  General  Fisher's  standing 
would  care  to  accept.  At  the  same  time  Mr.  Palmer,  the 
Chief  Engineer,  P.  W.  D.,  is  requested  to  ascertain  from 
General  Fisher  on  what  terms  he  would  prepare  plans  and 
estimates  for  the  project  he  refers  to,  leaving  the  question 
of  its  being  eventually  carried  out  to  future  consideration. 

The  Indian  Tea  Trade. — In  the  year  1876-77  the 
total  exports  of  tea  from  India  were  a  little  below  28  mil- 
lion lbs.,  and  in  1885-86  they  were  nearly  70  million. 
The  deliveries  of  Indian  tea  in  London  rose  from  68| 
million  lbs.  in  1886,  to  83^  million,  or  by  21  per  cent,  in 
1887 ;  while  those  of  China  tea  declined  from  142  J  million 
Ib.s.  in  18S6,  to  119^  million  lbs.  in  1887,  or  by  16  per 
cent.  The  deliveries  of  Ceyloa  tea  advanced  from  6J 
million  lbs.  in  1SS3  to  10  million  lbs.  in  1887,  or  by  40 
per  cent. 

The  New  Chenab  Bridge. — A  small  war  is  waging 
regarding  the  details  of  the  rival  plans  for  this  structure, 
and  as  we  are  committed  to  the  policy  of  strict  neutrality, 
we  defer  entering  into  the  matter  till  later  on.  We 
may  observe,  however,  that  the  controversy  has  been 
characterized  by  injudicious  advocacy,  likely  to  do  more 
harm  than  good  so  far  as  the  cause  of  the  Civil  Engin- 
eers in  the  country  is  concerned,  and  all  the  more  to  be 
regretted  because  of  the  foolishness  of  the  arguments 
employed. 

Architectural  Restoration  in  Lucknow. — The 
Hosainabad  trustees  are  about  to  lay  out  a  large  sum  (Rs. 
20,000)  in  the  groat  Imambara  and  its  buildings,  from  the 
minarets  of  which  some  of  the  best  views  of  Lucknow 
can  be  had.  The  great  Imambara  itself  is,  like  West- 
minster, one  of  the  largest  halls  in  the  world,  only  it  is 
devoted  to  prayer  and  not  to  law.  The  trustees  have 
already  built  a  huge  clock-tower  which  reminds  one  of  an 
Italian  campanile  without  a  Duomo,  unless  the  Imambara 
be  regarded  as  the  Duomo. 
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Another  Artesian  Well. — The  Muuicipal  Commis- 
sioners of  NegaiKitam  have  made  a  provision  in  the  butlget 
for  1888-89  of  Rs.  1,000  towards  the  continuance  of  the 
boring  of  the  artesian  well  in  that  town,  in  addition  to 
Rs.  1,000  pro%4ded  for  the  same  work  in  the  revised 
budget  A  depth  a  little  over  154  feet  has  been  reached, 
but  without  any  result.  From  the  geological  conforma- 
tion of  the  district,  the  Collector  is  inclined  to  doubt 
whether  anything  is  to  be  gained  by  continuing  the 
boring.     We  are  disposed  to  think  otherwise. 

Mining  in  China. — It  is  stated  that  the  Chinese 
Government  are  about  to  undertake  the  opening  of  mines 
in  different  parts  of  the  Empire.  The  Pingtu  gold  mines 
in  Shantung  are  to  be  worked  on  regular  methods,  the 
copper  mines  of  Ping-ch'uan  Chow,  and  the  Jeho  galena 
mines  are  to  be  submitted  to  the  best  modern  metallur- 
gical processes  under  a  foreign  engineer,  while  the  gold 
fields  of  Manchuria,  the  iron  and  coal  mines  of  Shensi, 
Shansi,  Chihli,  and  the  copper  lodes  of  Yunnan  are  to  be 
worked  at  the  instance  of  the  provincial  authorities. 

The  E.  B.  S.  R.  Again. — We  learn  that  a  serious  ac- 
cident occurred  on  Monday  last  on  the  Eastern  Bengal 
State  Railway.  The  down  train  was  run  into  by  a  goods 
train  coming  in  the  opposite  direction,  and  we  hear 
that  many  of  the  passengers  by  the  former  train  have 
been  seriously  injured.  The  collision  occurred  just  above 
Kanchrapara  Station,  when  both  trains  were  'slowing 
down.'  A  contemporary  is  informed  that  the  line  is 
blocked  for  a  coasiderable  distance,  and  is  led  to  under- 
stand that  the  Railway  authorities  are  doing  their  best 
to  hush  up  the  affair. 

The  Orissa  Coast  Canal. — We  glean  that  the  first 
portion  of  this  line  of  water  communication  was  opened 
for  trade  in  July  1885.  In  the  nine  months  following  the 
total  quantity  of  traffic  amounted  to  somewhat  over  3  J 
lakhs  of  maunds,  while  in  1886-87  it  rose  to  over  16  lakhs 
of  maunds.  In  speaking  of  the  Canal  the  Executive  Engi- 
neer of  the  Balasore  Division  observes  that  though  it  is 
yet  premature  to  speak  of  the  whole  Canal,  there  is  every 
indication  of  the  excellent  beginning  made  developing 
into  a  prosperous  future  when  the  other  ranges  are  com- 
plete and  the  Hidgellee  Tidal  Canal  remodelled,  and  a 
through  line  of  communication  thereby  opened. 

The  Rangoon  Port  Tru.st.— The  Budget  Estimate 
for  1888-89  of  the  Port  Trust  is  now  ready.  The  total 
figures  on  the  Receipt  side  of  the  Budget  approach  to 
Rs.  13,89,600  for  the  year  1888-89  as  against  Rs.  7,95,970 
shewn  in  the  provision  for  the  year  1887-88.  The  gross 
expenditiire  is  calculated  at  Rs.  14,44,900  for  the  year. 
Public  Works  Expenditure  alone  absorbs  Rs.  3,83,100 
for  the  year  under  review,  and  this  is  about  Rs.  1,60,000 
more  than  the  figures  of  the  preceding  year's  pro- 
vision, due  mainly  to  the  proposed  erection  of  new 
godowns,  jetties  for  passengers  &c.,  all  of  which  it  is  the 
internum  of  the  authorities  to  build  in  due  course. 

Marmaooa  Harbour. — In  connection  with  our  pre- 
vious remarks  on  this  subject,  we  now  learn  that  the  West 
of  India  Portuguese  Railway,  which  is  now  in  direct  com- 
munication with  the  Southern  Maharatta  Railway,  has 
determined  not  to  lay  out  more  money  till  the  single  ghat 
line  pays.  Only  one  half  the  Marmagoa  breakwater  has 
been  completed,  and  during  the  monsoons,  or  high  winds, 
as  there  is  really  no  protection  for  even  one  steamer,  busi- 
ness at  the  port  will,  in  a  great  measure,  be  suspended. 
The  harbour  works  have  been  stopped,  and  the  staff  em- 
ployed thereon  have  been  dismissed  and  there  seems  to  be 
no  intention  of  resuming  and  completing  the  works. 


Technical  Attaches. — Germany  has  for  some  time 
made  it  a  regular  practice  to  keep  at  her  embassies  and 
legations,  regularly  appointed  technical  attaches  whose 
duties  in  the  technical  line  are  about  the  same  as  those 
of  military  attaches  in  their  respective  line.  Other  Euro- 
pean countries  have  done  the  same,  although  the  tech- 
nical attache  has  not  been  recognized  generally  as  a  di- 
plomatic necessity.  Russia  now  proposes  to  imitate  other 
countries,  and  as  a  first  step,  will,  according  to  the  reports 
of  Russian  papers,  soon  send  an  Engineer  as  attache  to 
the  Washington  legation,  whose  duty  will  be  to  furnish 
his  Government  regular  reports  on  the  progress  of  techni- 
cal matters  in  this  country. 

Through  Communication  from  Assam  to  Burma. — 
The  Englishman  says  that  one  of  the  wants  of  the  time 
is  a  practicable  trade  route  from  Assam  to  Burma,  and  it 
is  to  supply  this  want  that  we  look  to  the  Hukong  Valley 
expedition.  Our  frontier  line  now  stretches  from  Pesha- 
war to  China  without  a  break,  and  the  establishment  of 
commercial  intercourse  along  this  frontier,  even  to  its 
eastern  extremity,  must  ensue,  though  the  through  com- 
munication will  doubtless  be  attended  with  difficulties. 
Still  with  an  eager  demand  for  our  manufactured  goods 
on  the  part  of  the  Burmese,  Singphoos,  Khyens,  Khakoes, 
Murings,  and  Chins,  once  a  path  is  found,  we  may  be  sure 
that  merchants  will  not  be  slow  to  take  advantage  of  it. 

The  New  Roman  Catholic  Cathedral  in  Peking. — 
The  works  at  the  new  P'ei-t'ang  Cathedral  are  being 
pushed  on  with  astounding  rapidity.  Already  rows  upon 
rows  of  elegant  and  commodious  buildings  have  been 
erected  separated  by  wide  spaces.  The  northern  portion, 
which  is  allotted  to  the  Sisters,  is  the  nearest  to  completion. 
Their  beautiful  new  chapel  is  now  undergoing  its  inter- 
nal ornamentation.  The  cathedral  lifts  its  solid  mass 
slowly  from  the  ground,  and  begins  to  display  its  fine  basi- 
lican  proportions.  It  will  be  a  worthy  rival  of  the  new 
college  at  Tientsin,  and  is  in  nearly  the  same  stage  of 
forwardness.  The  busiest  and  the  jolliest  man  in  China 
is  the  Abbe  Favier,  the    Michael  Angelo  of  Peking. 

The  Nizam's  Railways  and  their  Extension. — The 
Nizam's  Government  has  under  consideration  a  scheme  for 
constructing  six  hundred  miles  of  new  railway.  The 
proposal  is  that  instead  of  the  line  now  nearly  completed 
from  Hyderabad  to  Warangul  being  prolonged  to  Chanda, 
160  miles  to  the  north,  it  shall  be  diverted  to  the  north- 
east, through  the  Central  Provinces  to  Raipore,  there  to 
join  the  Nagpore-Bengal  Railway.  This  alteration  would 
increase  the  distance  to  280  miles  against  the  160 
of  the  intended  line  from  Warangul  to  Chanda.  Another 
part  of  the  scheme  provides  for  a  railway,  starting 
from  Warangul  and  passing  via  Nandair,  Julna,  and 
Aurungabad  to  Nundgaura,  where  it  would  join  the  G.  I. 
P.  Railway,  after  traversing  an  immense  stretch  of  the 
Hyderabad  State. 

Madras  to  the  Fore. — The  Irrigation  works  of  the 
Southern  Presidency  continued  to  hold  during  the  year 
1886-87  the  position  which  they  have  long  maintained  of 
being  the  most  remunerative  in  India.  Taken  collectively 
these  works  irrigate  a  tract  of  country  which  is  larger  in 
area  than  one-fourth  of  the  entire  expanse  of  Scotland. 
They  comprise  works  of  all  kinds  and  of  all  magnitudes. 
There  are  the  great  canals  of  the  Godaveri  which  pour  at 
times  on  to  the  Delta  of  that  river  an  aggregate  volume 
of  more  than  8,500  cubic  feet  water  a  second,  a  volume 
greater  than  the  mean  discharge  of  the  Seine  at  Paris;  and 
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there  are  the  smaller  reservoirs  or  tanks,  spread  wide  over 
all  districts,  each  irrigating  by  a  trickling  water  course 
a,  comparatively  insignificant  area  lying  within  a  stone's 
throw  of  its  banks. 

As  Others  See  Us. — Indo-European  Correspondence 
is  kind  enough  to  express  itself  as  follows  upon  the 
progress  made  by  this  journal : — "  The  success  of  Mr.  Pat 
Doyle,  C.  E.'s  paper,  Indian  Engineering,  may  now 
be  looked  upon  as  fairly  encompassed ;  and  it  is  the 
well-deserved  reward  of  his  talent  and  industry.  1,200 
copies  weekly,  for  a  specialistic  publication  of  that 
kind,  is  a  circulation  that  argues  a  considerable  skill 
in  its  management  and  a  considerable  range  in  its  useful- 
ness. The  paper  stands  on  that  merit  alone  ;  no  adven- 
titious aid  from  politics  or  literature  is  sought  to  make  it 
thrive  ;  it  is  all  engineering,  but  it  is  masterly  engineer- 
ed." We  are  greatly  obliged  to  our  contemporary  for  the 
handsome  compliment  he  has  paid  us,  and  we  shall  endea- 
vour to  justify  his  opinion  also  in  the  future. 


Obituary. — We  much  regret  to  have  to  announce 
the  apparently  unexpected  death,  at  Lahore  on  the  24th 
February,  of  Rai  Bahadur  Kunhya  Lai,  M.  L  C.  E.,  late 
Executive  Engineer,  P.  W.  D.,  Punjab,  and  Vice-President 
of  the  Lahore  Municipality.  The  deceased  gentleman 
was  highly  respected  and  esteemed  both  by  the  European 
and  Native  community,  and  by  the  Government ; 
and  his  death  will  cause  a  vacancy  both  in  social 
and  public  circles  which  will  long  be  felt.  He  was 
an  old  and  faithful  servant  of  the  Crown,  having  served 
more  than  thirty  years  in  the  Public  Works  Department, 
and  retired  on  pension  about  three  or  four  years  ago.  He 
was  equally  the  friend  of  Hindus  and  Mahomedans.  The 
Punjab  loses  a  prominent  support.  His  remains  were 
•followed  by  a  gi-eat  mass  of  mourners  of  all  creeds. 

Equitable  Coal  Company. — There  is  every  prospect, 
owing  to  the  change  in  the  management  and  other  re- 
forms introduced,  that  the  business  and  operations  of  this 
Company  will  in  future  be  conducted  to  greater  advan- 
tage than  for  sometime  back,  and  that  the  better  results 
now  shewn  will  be  maintained,  and  in  all  probability  im- 
proved upon.  The  Directors  report  that  the  Bengal-Nag- 
pur  Railway  is  now  being  proceeded  with,  but  the  route 
has  been  altered  from  Sitarampur  to  Asansol.  They 
would  have  preferred  the  former  route,  but  failing  this 
they  have  been  able  to  arrange  with  Government  for 
special  facilities  by  a  branch  line  for  the  carriage  of  the 
coal  from  the  pit  mouth.  This  will  do  away  with  all 
cartage  from  the  Company's  Deesherghur  and  Chota 
Dhema  Collieries  and  effect  a  considerable    saving  in  cost. 

Forestry  in  Lower  Burma. — The  quantity  of  teak 
extracted  during  1886-87  was  4-5,067  tons,  as  compared 
with  35,443  tons  in  the  preceding  year.  The  gross  re- 
venue of  the  year  was  Rs.  21,06,741,  as  compared  with 
Jls.  19,73,8.59  in  the  previous  year,  and  the  gross  expendi- 
ture Rs.  10,78,018,  as  compared  with  Rs.  11,50,953;  the 
net  revenue  was  thus  Rs.  10,28,723,  as  compared  with 
Rs.  8,22,906  in  1885-86.  These  figures,  it  may  be  noted, 
include  the  revenue  and  expenditure  connected  with 
forests  in  Upper  Burma,  which  amounted  to  Rs.  1,08,074 

I  and  Rs.  2,188,  respectively.  During  the  first  half  of  the 
year  the  average  price  of  teak  per  log  was  Rs.  14-7 
as  compared  with  Ris.  15-12  in  the  previous  year,  but  in 
the  latter  half,  the  average  rose  to  Rs.  17-12  per  log. 
The  depression  in  the  timber  trade  with  Europe  con- 
;tinued  throughout  the  year. 


Ice  Companies  in  India.— There  are  in  Calcutta  three 
Ice  Companies — "  The  Bengal  Ice  Manufacturing  Com- 
pany, Ld.,"  with  a  Capital  of  Rs.  5,00,000  in  5,000  shares 
of  100  each  ;  "  The  Crystal  Ice  Supply  Company,  Ld.," 
with  a  Capital  of  Rs.  2,0;),000  ;  and  the  "  Imperial  Ice  Com- 
pany, Ld.,"  with  a  Capital  of  Rs.  3,00,000  in  3,000  shares 
of  100  each.  In  Bombay  three  Ice  Companies — "  The 
Bombay  Ice  Manufacturing  Company,  Ld.,"  with  a 
Capital  of  Rs.  1,25,000  and  a  further  Capital  of  Rs.  4,52,- 
175  in  A.  B.  C.  Preference  shares  ;  "  The  Deccan  Ice 
Company,  Ld.,"  with  a  Capital  of  Rs.  1,17,000  ;  and  "  The 
Kurrachce  Ice  Company,  Ld.,"  with  a  Capital  of  Rs. 
1,40,000,  and  in  Madras  only  one  Ice  Company,  with  a 
(Capital  of,  it  is  believed,  Rs.  1,96,000.  Hence  it  is 
proposed  to  start  another  concern  in  Madras,  where  the 
daily  consumption  of  ice  is  only  3  tons  at  the  outside, 
and  it  is  estimated  that  a  capital  of  Rs.  60,000  will 
enable  the  proposed  "  South  Indian  Ice  Company"  to  give 
a  return  of  36  per  cent.  ! 

The  Wreck  of  the  "  Sir  John  Lawrence." — . 
The  delay  of  the  Bengal  Government  to  give  some  defi- 
nite indication  of  the  manner  in  which  it  intended  to  deaT 
with  the  abuses  which  the  investigation  of  the  Court  of 
Inquiry  had  brought  to  light,  has  been  atoned  for  by  the 
recent  Government  Resolution  on  the  subject.  The  ex- 
planation of  Mr.  Bushby,  the  Surveyor  to  the  Port 
Commissioners,  as  to  the  Rs.  1,000  which  he  received  for 
advice  about  alterations  to  the  vessel  which  he  was  after- 
wards called  upon  to  survey  in  his  official  capacity,  is 
pronounced  in  no  way  satisfactory,  and  he  is  ordered  to 
refund  that  sum  to  the  agents  from  whom  he  received  it, 
with  a  severe  reprimand  thrown  in  :  and  the  Port  Officer, 
Mr.  Duff  Bruce,  will  have  to  explain,  when  he  returns  from 
leave,  how  he  came  to  give  his  countenance  to  Mr.  Bushby'a 
proceedings.  The  affair,  thus,  is  not  altogether  disposed 
of  even  yet. 

Victoria  Dock,  Bombay. — The  ceremony  of  admitting 
the  water  into  the  Victoria  Dock  was  performed  on  the 
21st  February,  by  Lady  Reay,  in  the  presence  of  his  Ex- 
cellency the  Governor  and  a  large  crowd  of  gentlemen 
interested  in  the  trade  of  the  port.  The  water  was  ad- 
mitted through  a  culvert  from  the  Prince's  Dock.  The 
process  consisted  of  lifting  a  sluice  by  hydraulic  power. 
Lady  Reay  pushed  over  a  handle  and  admitted  the 
pressure  water  to  the  machinery.  This  handle  was  fitted 
with  a  silver  top,  which  will,  we  believe,  be  utilized  as  the 
handle  of  a  large  ivory  paper-cutter,  so  as  to  form  an 
interesting  souvenir  of  the  occasion.  The  Victoria  Dock, 
which  will  be  opened  for  traffic  on  the  3rd  April  next, 
the  time  for  the  spring  tide,  can  accommodate  from  sixteen 
to  twenty  vessels.  The  whole  of  the  heavy  work  in  con- 
nection with  the  Victoria  Dock  has  been  accomplished  in 
three   years,   a  record  which  it  is  believed,  has  never  been 

Ijeaton  anywhere. 

« 

Exonerated  ! — The  recent  extravagant  expenditure  at 
the  Insein  Workshops,  Burma  State  Railways,  is  thus  ex- 
plained : — As  intimated  in  this  Journal,  orders  were  issued 
some  fourteen  months  ago  by  the  Department  of  Public 
Works  to  all  Executive  Engineers,  to  the  effect  that,  when- 
ever in  future  teak  should  be  required,  it  must  be  ordered 
from  the  Bombay-Burma  Trading  Company  and  from 
nowhere  else.  It  was  in  accordance  with  this  order  that  the 
Locomotive  Superintendent  purchased  500  tons  of  teak 
timber  in  the  log  from  the  Company  at  a  cost  of  Rs.  47,000, 
or  Rs.  94  per  ton  to  make  up  a  couple  of  hundred  goods 
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iragous.  As  wo  have  already  expUune<l,  this  timber,  when 
T5at  vip  at  the  Insein  Workshop,  cost  Rs.  137  per  ton  ;  while 
first  quality  teak  scantling  cut  to  dimensions  requisite  for 
Vagon  building  ooiild  be  delivered  at  the  workshop  from 
««»goon  Saw  Mills  at  Rs.  97  per  ton,  exclusive  of  saving 
in  time  and  labor.  In  this  case  clearly  there  is  a  loss  to 
<3oveniment  of  Ks.  20,000. 

Tidal  and  Levelling  Operations  of  the  Survey  of 
Ix'DiA. — There  are  some  points  in  connection  with  the  in- 
troduction  of  these   operations  in   India   that   are,  per- 
il aps,     not    generally    known.        Some    years    ago    the 
question    was    mooted   in    this  country    as    to  whether 
the    sea  was    receding    from    the    coast    of    Kathiawar 
or    encroaching    on    the   land.        Opinions     differed    as 
to  what  was  taking  place.     The   Trigonometrical  Survey, 
then  under  the  direction  of  General  Walker,  R.  E.,  under- 
took the  direct  solution  of  this  problem.     This,  at  any  rate, 
was  the  main  point  in  connection   vfith   tidal    work  when 
it  was  first  started,  and  the  officer  selected  for  it  was  Major 
.Baird,  R  E.,  who  went   to  England   to   leam   the  modus 
jrpfrandi.     On  his  return  to  India,  in    1873,   a  systematic 
'effort  was  made  to  secure  tidal   observations,  by  means  of 
self-registering  tide-gauges,  at  various  points  along  the  Ka- 
.  thiawar  coast.  Since  then   the   operations   have  extended 
.  westward  to   Aden   and   eastward  as  far-  as  Port  Blair,  the 
.Government  cordially  supporting  the  work  with  the  object 
.  of  promoting  the  mantime  interests  attached  to  their  sea- 
.  ports. 

The  Uncovenanted  •  Service. — At  the  ailjoumed 
•general  meeting  of  the  Uncovenanted  Civil  Service 
.Association  held  at  Calcutta  last  Saturday,  Mr.  R.  D. 
.Buckley  moved  the  following  amendment  of  a  resolu- 
tion proposed  by  Mr.  F.  J.  Rowe: — "In  consideration 
'of  the  fact  that  up  to  a  comparatively  recent  date 
notices  issued  under  the  authority  of  the  Government 
have  represented  the  rupee  as  being  about  equal  to  two 
shillings,  and  in  consideration  of  the  actual  serious  depre- 
ciation of  its  value,  which  has  led  to  grievous  loss  and 
even  distress  to  officers  retiring  to  Europe,  this  meeting 
earnestly  hopes  that  the  Government  will  adopt  such 
measures  as  will  remove  the  painful  uncertainty  which  at 
present  exists  as  to  the  amount  of  all  future  incomes  by 
paying  pensions  in  Europe  and  the  Colonies  in  sterling  at 
a  fixed  rate  of  exchange  ;  and  this  meeting  is  of  opinion 
that  the  rate  fixed  should  be  at  two  shillings  to  the  rupee." 
Mr.  P.  Donaldson  seconded  the  amendment,  which  was 
supported  by  Mes.srs.  Wickes  and  Odling.  The  amend- 
ment, on  being  put  to  the  vote,  was  carried  by  a  large 
majority.  The  minority  do  not,  however,  appear  to  view 
this  result  with  complacency. 

.  River  Steam  Navigation  in  Burma. — The  Rangoon 
Timex  points  to  the  Irrawaddy  river,  as  a  most  promising 
field  for  American  cai'italists  in  a  business,  perhaps,  no 
country  knows  more  about,  viz.,  River  Steam  Naviyation. 
It  says :  "  We  have  here,  and  have  had  now  for  some 
15  or  20  years,  one  .single  Company  employed  in  the 
carryini:  trade  over  some  800  miles  of  river,  the  highway 
between  a  country  of  some  five  millions  of  people,  all  of 
whom  may  be  said  to  be  engaged  in  agriculture  a' id  trade. 
Within  two  years  of  th  •  anm-xation  of  Upper  Burma,  the 
trade  has  so  developed,  that  th^-  steamers  which  werf 
found  sufficient  for  it  before,  tog,-ther  with  th«- aiiditions 
the  monopolists  have  been  making  to  their  fleet,  are  ut- 
terly insufficient  to  carry  on  ihe  work.  Traders  have  had 
thousands  of  tons  of  cjirgo  waiting  for  weeks  and  months 
jfor  carriage,  for  which  they  are   willing  to   pay  the   mo- 


nopolists' own  exorbitant  rates  of  freight,  and  yet 
they  cannot  get  room  on  the  steamers  for  their  goods. 
These  steamers  take  less  than  a  month  on  the  voyage 
from  this  to  Mandalay  and  back,  and  retiini  to  theAr 
(nvners  after  paying  all  expmises  for  coal  and  wages- 
from   Rs.  15,000  to  Rs.  25,000  each  trip." 

Royal  Engineer  Coups  News. — Colonel  H.  H.  Jones 
has  embarked  for  Malta  to  take  up  the  duties  of  Com- 
manding Royal  Engineer  and  Colonel  on  the  Staff.  Lieu- 
tenant-Colonel A.  J.  Hepper,  D.  S.  O.,  has  boon  appointed 
Commanding  Royal  Engineer,  Guernsey,  and  has  assumed 
duty  accordingly.  Lieutenant-Colonel  H.  Robinson  has 
embarked  for  Mauritius,  to  take  up  the  duties  of  Com- 
manding Royal  Engineer.  Lieutenant-Colonel  A.  0.. 
Ward  has  joined  at  Liverpool,  and  assumed  duty  as  Com- 
manding Royal  Engineer  there.  Ordered  Abroad  : — To 
St.  Lucia — Captain  R.  E.  Hellard.  To  Hongkong — Lieu- 
tenant G.  M.  W.  Macdonogh.  To  India — -Lieutenants  B. 
A.  Janios,  C.  H.  Haycock,  V.  Murray,  F.  F.  Woedon,  J.  M. 
Burn,  J.  H.  S.  Murray,  J.  P.  Blakeway,  and  H.  M. 
Partridge.  Ordered  Home  : — From  H(ingkong — Lieuten- 
ant J.  A.  Edmonds.  From  Gibraltar — Lieutenant  F.  E. 
G.  Skey.  Arrived  Home — From  Egypt — Lieutenant- 
Colonel  A.  J.  Hepi^er.  The  Annual  General  Corps  Meeting 
will  be  held  on  Monday,  the  4th  of  June,  at  2  p.m.  in  the 
Theatre  of  the  Royal  United  Service  Institution,  White- 
hall Yard,  and  the  Annual  Corps  Dinner  will  take  place 
the  same  day  at  8  P.M.  at  the  Hotel  Metropole  in  the 
Whitehall  Rooms.  His  Royal  Highness  the  Duke  of 
Cambridge  will  take  the  chair. 

A  Comparison. — The  Times  of  India  says  that  the  City 
of  Stucco  would  be  a  much  more  appropriate  name  than  the 
City  of  Palaces  for  the  capital  of  Bengal.  The  magnificent 
river,  the  noble  expanse  of  the  maidan  fringed  in  the  back- 
ground by  lofty  buildings,  is  a  very  grand  and  impressive 
sight.  But  the  lofty  buildings  will  not  bear  inspection.  They 
are  built  of  brick  painted  with  a  somewhat  depressing 
colour.  The  native  to\vii  lacks  the  life  and  colour  and 
picturesque  appearance  of  the  native  town  of  Bombay, 
but  it  surpasses  even  Bombay  in  its  foul  odours.  The  con- 
dition of  the  Calcutta  streets  would  disgrace  an  African 
village.  Like  Bombay,  Calcutta  possesses  a  Cathedral, 
and  until  the  traveller  .sees  it  ho  would  naturally  suppose 
our  capital  contained  the  most  hideous  place  of  Christian 
worship  in  the  world.  The  guide  book  states  the  style  of 
architecture  of  the  Calcutta  Cathedral  is  Hindu-Gothic, 
whatever  that  may  moan.  It  is  a  work  of  supererogation 
to  say  that  the  building  was  designed  by  an  officer  who  yiras 
educated  to  make  roads  and  build  bridges.  The  amateur 
architects  of  the  Public  Works  Department  have  erected 
many  pretentious  and  hideous  piles  which  might  be  regard- 
ed as  belonging  to  the  "  Hindu-Gothic"  style  of  architec- 
ture. The  Post  Office  at  Calcutta  is  a  really  fine  structure, 
admirably  adapted  to  the  climate,  crowned  by  a  noble 
dome.  The  High  Court  is  the  Town  Hall  at  Ypros  con- 
siderably spoilt  by  being  transplanted  ;  but  it  has  this 
advantage  over  the  Bombay  High  Court,  Barristers  can 
be  heard  in  it,  and  Judges  can  be  seen. 

Sinoareni. — Our  Correspondent  writes: — The  various 
exploratory  and  established  operations  of  this  Company 
are  being  prosecuted  with  activity.  A  staff  of  mineral 
prospectors  has  been  organised  by  Mr.  Hughes  of  the  Geolo- 
gical Survey,  whose  investigations  will  be  limited,  for  the 
time  the  concession  runs,  to  the  Nizam's  Dominions. 
Running  surveys  of  several  large  districts  have  been 
made,  samples  selected  and  reduced,  the  assays  of  which 
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give  favorable  results  at  several  places.  Amongst 
party  is  an  expert  in  tin,  a  branch  of  mineralogy  it  was 
considered  ought  not  to  be  ignored.  Mr.  E.  Stephenson, 
who  has  had  great  experience  in  Madras  and  other  auri- 
ferous localities,  is  Prospecting  Superintendent  under  Mr. 
Hughes.  The  commencement  of  operations  at  the  Dia- 
mond field  is  of  too  recent  a  date  to  admit  of  a  report.  At 
the  Coal-field,  operations  are  being  energetically  forwarded. 
As  an  instance  of  good  work,  the  Sirdar  incline  has  been 
driven  104  feet  in  20  days.  Of  this,  over  30  feet  was 
sandstone.  This  ratio  of  progress  has  probably  no  parallel 
record  in  Indian  mining.  Experimental  borings,  to  de- 
termine accurately  the  outcrop  line,  are  being  continued 
and  Pits  or  Inclines  located  in  favorable  positions.  It  is 
a  peculiarity  of  the  outcrop  of  the  Singareni  Coal-field, 
that  it  has  been  washed  away  at  some  remote  period,  and 
again  subjected  to  submarine  or  deltaic  deposits.  The 
depth  and  indefinite  outline  of  the  coal,  therefore,  renders 
extension  somewhat  tedious ;  as  a  shaft  might  he  put 
down  on  an  apparently  certain  line  of  strike  from  another 
shaft,  and  find  no  coal.  The  land  also  is  covered  with 
dense  jungle  which  again  adds  to  the  difficulty  of  initial 
effort.  The  coal  continues  to  improve  with  the  depth  and 
some  really  good  coal  is  being  raised  from  the  deep  work- 
ings. No  faults  have  been  struck,  but  there  are  not  lack- 
ing evidences  of  a  faulty  character. 

Public  Works  in  the  Bojibay   Presidency,  1886- 
87. — The  total  expenditure  of  the  Public  Works  Depart- 
ment on  Civil  Works  amounted  to  61  lakhs  of  rupees  dur- 
•ing  the  year  under  review.  In  188.5-86  49  lakhs  only  were 
spent  owing  to   financial  pressure.     Among  the  chief  civil 
buildings  on  which  money  was  spent  the  following  deserve 
mention : — Extension    works   to   the    Central    Telegraph 
Office  at  Bombay ;  a  District   Judge's     Court-house  at 
Belgaum  ;  a  new   Police  Magistrate's  Court  in  Bombay ; 
the  Indo-British  Institution  at  Bomba}',  and  a  Lunatic 
Asylum  at  Ratnagiri.     Good  progress  was  also  made  with 
the  new  Central  Press  building,  and  the  conversion  of  the 
old  town  of  Bijapur  into  head-quarters  for    the   European 
station  approached  completion  ;  18  Maralatdars'  Kacheris 
and   8   Subordinate  Judges'    Court-houses  were  either  in 
progess  or  were  completed,  and  various  other  works   were 
carried  out.     About  28f  lakhs  of  rupees  in  all  were  spent 
on   civil  buildings.     Very  nearly  30  lakhs  of  rupees  were 
spent  on  communications.     Of  this  sum  some  11  lakhs 
were  spent  on  original  works.     The  system  of  connecting 
important  local  centres  with  the   railway   was  extended, 
especially  in  the  Southern  Division.     Thus  about  a  dozen 
feeder  roads  were  completed  or  in   progress   in    the    Bel- 
gaum, Bijapur,  and  Dharwar  collectorates.     In   the    Sata- 
ra  collectorate  three  feeder  roads  were  constructed.     In 
the  Northern  Division   some  important  roads   were   con- 
structed or  taken  in  hand,  and  much  activity  in  this  direc- 
tion was  shewn  in  the  Thana  district.     Nearly  half  a  lakh 
of  rupees  was  spent  on  the    Kurke-Belapur  road  in  the 
Ahmednagar  collectorate  and   nearly    Rs.    40,000  on  the 
Indri  bridge  in  the  Poona  collectorate.     This  latter    work 
approached   completion.     The  total  outlay  on  miscellane- 
ous public  improvements  amounted  to  slightly  over  three 
lakhs  of  rupees.     The  clearance   of  the  Arkilla  or  Inner 
Citadel  at  Bijapur  approached  completion.     Most    of  the 
buildings  within   the  citadel,  some   of    which    are    very 
handsome,  have  been  or  are  being  converted  into  official 
residences  or  Government  offices.     The  precincts    of  the 
Asar  Mahal  and  Bolgumaz  were  cleared  during  the  year 
— '^  a  road  made  to  the  former.     Over  Rs.  30,000  were 
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Bpent  on  these  works  during  the  year. 


The  Bolan  Railway  has  been  breached  in  several  places  by  floods, 
and  will  be  blocked  for  five  or  six  days. 

Mr.  B.  Eibbentrop,  Inapectoi  -General  of  Forests,  returns  to 
Calcutta  from  his  second  tour  in  Upper  India  early  next  month. 

It  is  intended  to  lay  a  telegraph  line  forthwith  from  Darjiling 
to  Kalimpong.  A  light  field  wire  may  also  be  laid  onwards  to 
the  Rilli  Eiver. 

An  order  for  12,000  tons  of  steel  rails  for  the  East  Indian  Rail- 
way has  gone  home,  and  will,  it  is  expected,  be  placed  on  board  at 
about  £4  per  ton. 

The  British  North  Borneo  Company  ha."!,  through  the  India 
Office,  asked  the  Government  of  India  to  permit  the  emigration  of 
Indian  laborers  to  Borneo. 

The  32nd  Pioneers  have  reached  the  Rilli  River,  where  they  will 
proceed  to  build  the  bridge  forthwith.  They  have  already  put 
the  road  up  the  Teesta  Valley  in  thoroughly  good  order. 

The  Patna  Division  of  the  Bengal  Public  Works  Department 
will  be  abolished  from  the  1st  of  April  next,  and  the  works  of  the 
Division  will  be  distributed  to  the  sister  divisions  adjoining  it. 

The  light  of  the  Madras  Lighthouse,  which  has  been  extin- 
guished for  repairs  since  the  7th  February,  will  be  re-exhibited 
from  the  1st  of  March  without  any  change  in  character  or  power. 

Mr  Mansok,  the  Engineer  deputed  by  Government  for  the  pur- 
pose of  framing  a  complete  drainage  and  a  water-supply  scheme 
for  the  town  of  Negapatam,  has  completed  his  preliminary  survey 
and  level-taking.  , 

There  has  been  a  considerable  reduction  made  in  the  Govern- 
ment Gun  Carriage  Factory  at  Fatehgarli,  on  the  ground  that  there 
is  no  work,  and  where  there  were  formerly  1,000  employds  there 
are  now  only  about  500. 

A  BEOINNING  has  been  made  of  the  work  of  removing  the  rocky 
projection  in  the  harbour  of  Karachi  known  as  Deep  Water  Point. 
This  will  have  the  effect  of  considerably  widening  the  channel, 
and  will  give  room  for  additional  moorings. 

Captains  Mason  and  Wahab,  of  the  Royal  Engineers,  with 
three  or  four  native  Surveyors,  are  making  a  trip  up  the  Gomal 
Pass,  which  they  entered  last  Tuesda}'.  They  are  under  a 
tribal  escort,  and  will  proceed  about  50  miles  inland. 

Railway  materials  for  the  extensions  on  the  North-Western 
Railway  are  fast  coming  in.  Within  the  past  fortnight  three 
vessels,  the  Guildford,  the  Dragoman,  and  another  have  brought 
large  supplies  of  rail  and  other  railway  stock  to  Karachi. 

Mr.  J.  Eliot,  the  Officiating  Meteorological  Reporter  to  the 
Government  of  India,  is  now  on  an  inspection  visit  to  the  Madras 
Presidency.  It  is  probable  that  some  important  changes  may  be 
carried  out  in  the  Department  from  the  beginning  of  the  coming 
financial  year. 

Some  interesting  experiments  are  now  being  made  at  the  Presi- 
dency Division  P.  W.  Office,  Madras,  as  to  the  length  of  time 
chunam  plaister  for  ceilings  may  safely  be  calculated  to  last,  as,  at 
present,  the  tendency  of  the  plaister,  after  a  short  time,  is  to  peel 
off  and  fall  down. 

During  the  fc/ian/ season,  1887,  an  area  of  650,597  acres  was 
irrigated  in  the  N.-W.  P.  and  Oudh,  an  increase  of  60,689  acres 
compared  with  the  previous  year,  or  10'20  per  cent.  The  assess- 
ment on  account  of  occupier's  rate  amounted  to  Rs.  19,95,753, 
against  Rs.  17,57,488,  in  1886,  an  increase  of  Rs.  2,38,265,  or 
13'15  per  cent. 

Mr  Barrington  Brown,  the  Geologist  sent  out  by  the  Secretary 
of  State  for  India  to  report  on  the  Ruby  Mines  in  Upper  Burma, 
is  to  be,  we  believe,  very  liberally  remuneratd  for  his  services.  He 
is  to  receive  a  salary  of  £200  per  mensem  during  his  engagement, 
which  is  at  present  for  six  months,  and  to  have  all  his  bond  fide 
travelling  expenses  paid  by  the  Government. 

A  proposal,  which  was  a  short  time  ago  under  the  consideration 
of  Government,  having  for  its  object  the  training  of  military  offi- 
cers and  soldiers  in  Survey  work,  so  as  to  have  a  reserve  ready,  in 
adilition  to  the  staff  of  the  Iniperial  Survey  Department,  in  con- 
nection with  military  operations  or  trans-frontier  expeditions,  has 
had  to  be  abandoned  for  the  present  for    want  of  funds. 

Twklve  probationers  are  to  be  selected    for   the   Indian    Forest, 
Department   during    1888.     An  examination  for  this  purpose  will 
be  held  in  England,  and   applicants   desirous   of   serving   in    that 
Department  must  shew  medical  fitness  and  moral  character.  They 
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must  be  British  born  subjects,  over   17  years  of  age,  but  not  over 
81.     Au  eiilmuce  tee  of   £i  is  to  be  levied  from  each  applicant. 

Anothkr  change,  it  is  reported,  ia  soon  to  take  place  in 
the  oSiceripg  of  tlie  Consulting  Engineer's  Department,  Madras, 
Major  CoopT,  R.K.,  is  expected  shortly  to  return  to  take  up 
his  sub.-iantive  uppointment,  wliile  there  will  be  a  new  Junior 
Deputy.  Of  the  present  two  Deputies,  one,  it  is  understood,  goes 
on  fuiloi-h,  while  another  is  to  be  transferred  to  the  Southern 
Mahratta  Railway. 

Sir  Charlks  Elliot  has  left  Calcutta  for  tour  in  Orissa.  He 
goes  bv  ihe  Co»at  Canal  and  up  the  Irrigation  Canal  as  far  as 
Cuttack.  His  object  is  to  see  the  character  of  the  Canal  and  coun- 
try, t<igether  with  the  system  of  irrigation  ;  and  especially  to  judge 
for  hiraielf  as  to  the  carrying  capacity  of  the  Coast  Canal,  and 
how  f  «r  G.'veriiment  may  trust  to  it,  as  a  high  road  of  relief, 
in  case  of  local  famine. 

Tu"SK  who  are  working  at  Home  for  Karachi  and  its  much- 
needed  Riilway  extension  will  be  reinforced  in  a  month  or  two 
by  an  eminent'  Engineer  from  India,  who  has  gone  thoroughly 
into  the  m:itier  anil  is  full  of  the  entlinaiasm  of  conviction  in 
favor  of  the  future  Punjab  port.  Meanwhile,  the  libelled 
■•Desert,"  through  which  the  railway  is  to  pass,  will  be  explored 
Uternlly  a  good  deal,  and  some  suggested  alternative  lines  in- 
spected. 

DoRiso  the  year  1886-87  works  costing  from  Ra.  100  to  Rs. 
6,0  0  each,  and  a^'greg^iting  iu  all  R^.  47,000  in  value,  were  con- 
structed in  tli^  PiiMJal)  by  private  individuals  at  their  own  expense, 
for  the  use  of  the  public  generally.  The  works  consisted  of  gar- 
dens, Wells,  rest-houses,  tanks,  biidges  and  roads,  all  designed  for 
the  most  part  for  the  comfort  of  the  traveller,  that  he  may  rest, 
take  Ins  eas.-,  and  refresh  both  body  and  mind  after  his  trudge  on 
the  <ln»ty  liighways  and  by-ways  of  the  Punjab. 

Th8  Madras  Harbor  Trust  B  >ard,  in  reply  to  their  appeal  to 
Govt-rnni^nt  protesting  against  the  high  rale  at  present  cliaiged 
by  the  South  Indian  Riilwa3i  Company  for  the  conveyance  of 
matei  i^l  for  the  Harbor  Works,  have  been  informed  that  con- 
sidering the  large  capital  outlay  that  has  been  incurred  in  the 
re-:iligoment  of  the  extension  from  the  Eijmore  Station  to  the 
Beach,  and  in  the  construction  of  100  iron  wagons  for  the  harbor 
traffic,  the  rate  at  present  charged  for  the  conveyance  of  stone 
from  the  Pallaverara  quarries  to  the  Heach,  viz.,  1  anna  per  ton 
per  mile,  ia  nothing  but  fair  and  reasonable. 


4th — Our  critic  after  hitherto  blundering  at  every  step  now  con- 
cludes by  a  reflection  on  the  compilers  of  "  Marryatt's  Specification" 
which  is  as  untrue  as  it  is  unjust. 

W.  G.  Bligh. 

[We  furnish  a  review  of  Timmins' volumes    elsewhere, — Ed.,  /.  E.^ 


%t\XtiB  ta  tlie  (Ebitar. 


The  Editor  de»iret  it  to  be  distinctly  understood  that  he  does  not  hold 
himsdf  responsible  for  the  opinions  expressed  by  correspondents.'] 

8BEBP0RE  ENGINEERING  COLLEGE  REORGANIZATION 
COMMITTEE. 
Sir, — The  above  Committee  may  nut  be  aware  that  one  of  its 
MeinbtTs  h.is  adopted  '.he  suspicions  course  of  unofficially  applying 
to  a  public  body  in  Calcutta  for  emlorsement,  or  rather  approval, 
of  his  views  with  tlie  obvioiM  object  of  forcing  them  upon  his 
eonfrfres  or,  failini;  which,  to  use  the  opinion  sought  as  a  means  for 
an  end— whether  in  the  present  or  future!  I  consider  the  course 
adopti-d  by  tliis  Member  of  the  "Committee"  not  oidy  irregular 
bu;  disloyal,  as  implying  a  desire  to  obtain  undue  advantage,  and 
theri-foie  agree  with  you  that  mystery  in  the  proceedings  is  a 
misuke. 

ANtl-HUJiBOO. 


MARRYATTS    SPECIFICATIONS. 

Sir, — T  have  read  Mr.  D  B.  Raboiina's  remarks  on  the  subject 
of  yinir  review  on  Marryatt's  Specifications,  with  astonishment 
and  amusement. 

Here  is  another  flagrant  instance  of  a  person  having  the  assu- 
rance to  ai-fually  pose  as  an  authority  and  critic  in  the  pages 
of  a  prMfCTsi.'ua!  journal  on  a  subject  of  which  he  proves  himself 
to  be  absolutely  ignorant.  I  will  answer  every  assertion  made  by 
Mr.  Raliadiiia  in  detail,  which  can  only  be  done  by  flat  contra- 
diction. 

1st.— The  diagrams  of  iron  roof  framing  are  not  copied  from 
Timmiiis'  hook  as  a  reference  to  the  two  works  will  show,  and 
the  c>:  cnlatiiiiis  are  made  for  tile  roofs  not  slate. 

2nd  —The  method  used  by  Mr.  Tiinmins  is  not  the  "old  and 
inaccurate"  but  the  new  graphicd.  What  does  our  critic  mean 
by  the  "old  and  inaccurate"  lueth  d  ?  Piobibly  he  does  not  know 
liiinse  f.  The  analytical  is  the  old  method,  but  it  is  by  no  means 
'  inaccurate.' 

3r.(— The  detaiU  given  in  both  books  are  not  "defective  and 
object ioiialile"  as  Mr  fUbadina  coolly  asserts,  they  are  taken  from 
exaMi|.lps  of  roofs  which  may  be  seen  by  thousands  in  Europe. 
The  mention  about  the  lines  of  action  not  meeting  in  a  point  is 
simply  nonsense.  I  presume  he  refers  to  the  detail  of  the  strut 
connections  with  the  tie  and  king  roils.  This  is  a  very  common 
method  of  connection  and  there  is  nothing  wrong  about  it  ;  the 
lines  of  action  if  produced  an  inch  or  ao  will  meet  in  a  point 
right  enough. 


THE  SILK  INDUSTRY  OF  INDIA. 

Sir, — Time  was  when  the  manufacture  of  silk  was  a  flourishing 
and  redoubtable  Indian  industry.  There  are  still  a  few  silk 
filatures  in  Bengal,  small  parcels  of  tusser  and  bnfta  are  still 
obtainable  in  the  Bhaugulpore  district  ;  but  broadly  speaking 
Bengal's  silk  spinning  fame  may  be  said  to  have  gone  the  same 
way  to  Limbo  as  those  marvellous  Dacca  niualins  18  yards  of 
which  could  be  passed  through  the  inner  circumference  of  a  lady'a 
ring  with  ease.  It  is  satisfactory  to  find  Madras  essaying  a  revival 
of  the  silk  industry,  to  hear  that  the  Madias  Board  of  Revenue 
conceives  the  time  to  have  come  for  making  systematic  arrange- 
ments with  a  view  to  the  collection  and  rearing  of  silk  worma. 
But  the  Boaril  most  unsysteraatically  suggests  that  these  system- 
atic ariaiigenieiits  might  be  arranged  for  and  aupeiintended  by 
the  Forest  Department.  As  if  Forest  ofl[icera  had  not  already 
enough  to  do  without  taking  on  their  shoulders  supervision  of  s 
new  industry — or  rather  resuscitation  of  a  dead  one — decidedly 
the  more  diflicult  'ask  of  the  two  !  If  the  work  ia  to  be  properly 
done,  done  to  any  advantage,  a  special  officer  should  be  deputed 
to  look  after  it,  if  the  Etcetera  Department  cannot  spare  the 
nece.ssary  time.  If  a  special  officer  is  out  of  the  question  why 
could  not  district  officers  on  tour  this  cold  weather  start  the 
industry  1  Or  Local  Self-Government  Boards  ?  There  are  lots  of 
people  whose  voluminous  spare  time  might  be  occupied  in  the  pro- 
motion of  silk  culture,  with  adv.iiitage  alike  to  themselves  and  the 
State,  and  oor  wives  and  daughters.  The  silk  fabrics  their 
dressmakers  import  from  France  and  England  seem  only  made  to 
wear  out  fast. 

TussER, 

[It  may  not  be  known  that  a  well  known  expert  in  such  matters 
belonging  to  the  P.  W  D.  Bengal,  now  on  furlough,  offered  to  place  hia 
knowledge  ami  experience  at  the  disposal  of  the  Madras  Government 
to  advise  it  as  to  the  best  course  to  adopt  towards  reviving  the  silk 
industry  in  Southern  India  if  only  his  aclttal  travelling  expenses  were 
defrayed,  and  that  this  offer  was  declined  as  being — too  expensive  I-^ 
Ed.,  /.  E.] 

PANDRY  MUTTI. 

Sir,— Have  your  readers  ever  been  per[>lexed,  as  I  have  been,  in 
theii  efforts  to  build  walls  of  sun-dried  bricks  or  puddled  clayfsoMtto) 
that  will  not  melt  away  in  the  first  rainy  season  ?  In  parts  of 
Kandeish,  Malina,  and  in  the  Central  Provinces,  mud  walls  may 
lie  seen,  built  by  naiives  of  the  country,  that  have  stood  for  scores 
of  years,  without  protection  of  any  sort  from  the  weather  •  and 
yet  call  a  native  in  now,  and  he  either  cannot  build  an  enduring 
mud  wall,  or  he  thinks  it  wouldn't  he  good  for  his  trade  to  do  so 
and  won't  do  it.  He  will  call  the  specimen  of  old  wall  you  point 
to,  "pandry  mutli"  iti  a  tone  implying  that  that  kind  of  mud 
building  is  a  lost  art.  Question  zemindars  and  XvV»ajt«  and  they 
either  cannot  or  will  not  tell  you  the  preparation  the  earth  is  put 
through  to  be  able  to  resist  the  action  of  the  weather.  A  friendly 
p.itel,  liearwhose  viHaee  I  frequently  shot  small  game,  told  me 
the  pieparation  was  siniple  enough,  and  described  it  as  follows  ; 

Take  of  anv  white  or  yellow  clay  and  make  n  lump  on  the  oroiind 
6  hath  by  6  hnth  by  1  hatk,  equal  in  English  measurernent  to 
9  ft.  X  9  ft.  X  1 J  ft  On  this  spread  dry  chopiied  straw  a  span  high 
(6  to  9  inches),  Water,  and  have  trodden  out  by  btiffaloea  for  2  or 
3  hours.  In  a  i/harra  (about  2  gallons)  of  water  steep  a  couple 
of  seers  of  bael  pulp,  or  if  this  is  not  procurable,  one  seer  of 
gunn.  After  24  hours,  work  into  mucilage,  and  put  over  the 
clay  puddled  on  the  previous  day.  Cut  up,  mix  and  aeain  have 
trodilen  out  by  buffaloes  for  2  or  3  liours.  Steep  half  a  seer 
of  linseeil  flour  or  meal  in  a  grAarm  of  water,  and  leave  till  next 
day.  On  the  third  day  mix  this  with  the  pmldled  clav,  and 
have  it  again  trodilen  out  by  cattle.  On  the  fourth  day  mix  3  seers 
of  choppeil  heni|>  with  the  puddled  clay,  sprinkle  witli  a  sufficiency 
of  plain  water,  and  have  trodden  out  by  buffaloes.  On  the  fifth 
and  sixth  days,  cut  up,  sprinkle  very  sliehtly  with  water,  and 
have  trodden  out  by  buffaloes.  On  the  seventh  day,  cut  up,  puddle 
(which  should  be  stiff),  and  have  trodden  by  coolies  for  a  couple  of 
hours  and  then  carried  to  the  work.  The  quantitv  of  puddle  will 
build  a  wall  20  hath  long  x  1  j  hath  wide  x  1  hath  hiirh  equal  in 
Engli.sh  measure  to  .30'  X  2J'  X  IJ.'  The  cost  of  this  quantity  of 
finished  work,  my  friend  the  patel  said,  was  Rs.  6  and  added 
"  but  it  wid  cost  you  much  more." 

Will  some  of  your  readers  try  this  and  report  results  in  yont 
paper  ?  X. 

THE  SANITATION  OF  BOMBAY, 
gm^ — Bombay  is  besjinning  to  be  exercised  about  the  future  dis- 
posal of  the  city  sweepings,  all  the  available  land  on  the  Byculla 
flats  being  almost  used  up,  and  purchase  of  more  beinc  an  invest- 
ment too  costly  to  be  regarded  with  equanimity.  Nevertheless  it 
is  clear  that  something  must  be  done,  and  that  it  behoves  thd 
city  Municipality  to  come  to  a  decision  quickly  as  to  what  is  to  be 
the  nature  of  that  something,  since  every  day  of  the  year  whether 
under  sweltering  sun  or  malarial  monsoon  rainfall  some  two  thou- 
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eaml  cartloads  of  road  sweepings  have  to  be  disposed  of — haply 
with  avoidance  of  injury  to  the  health  of  Bombiy  citizens.  For 
the  last  six  months,  attempt  has  been  made  to  burn  these  sweep- 
ings in  a  "  Beehive"  destructor  ;  but  without  much  ground  for 
rejoicement  at  success.  The  expr'rinient  indeed  seems  only  to  have 
shown  that  a  process  suitable  enough  for  burning  the  contents  of 
London  dusthins — cinders  and  ashes  for  the  most  part  that  is  to 
say — is  not  suited  to  combustion  of  the  ilanip  vegetable  refuse  it  is 
called  upon  to  deal  with  in  Bombay.  Moreover,  the  destructor  can 
only  burn  some  60  or  70  cartloads  of  refuse  a  day,  even  when  work- 
ing at  its  best.  What  is  that  out  of  a  total  of  2,000  ?  The  Muni- 
cipal Commissioner  in  charge  of  the  destructor  experiments  recom- 
mends that  thcv  should  be  continued  for  another  year,  to  see 
whether  the  machine's  process  of  burning  can  in  any  wise  be  made 
to  answer  ;  but  he  eviiiently  hopes  against  expectation,  being  very 
doubtful  whether  it  will  be  possible  to  burn  kiitchra  during  the 
monsoon.  "Whereat  the  Bombay  Qazette  waxes  sarcastic,  and  sug- 
gests that  the  doubt  "  is  as  legitimate  as  would  be  that  which  might 
arise  if  it  were  a  question  of  burning  the  mud  at  the  bottom  of  a 
river,  while  the  water  was  still  flowin?  over  it  !  "  Your  contempo- 
rary thinks  that  Mr.  Charles  can  scarcely  be  in  earnest  in  suggest- 
ing that  during  the  monsoon  the  kutchra  might  be  stacked,  to  await 
the  dry  season  when  it  could  be  burnt.  For,  where  could  it  be 
stacked  ?  Only  at  Coorla.  And  if  the  cost  of  that  expensive  trans- 
port is  once  undertaken,  the  stuff  might  as  well  remain  at  Coorla, 
and  reclaim  the  barren  soil  there.  This  was  the  plan  resorted  to  in 
past  rears,  and  the  city  is  in  receipt  now  of  Rs.  200  an  acre  as  rent 
for  the  land  that  was  thus  reclaimed.  Not  a  bad  investment  it  is 
inferred.  In  short,  Coorla  is  your  contemporary's  way  out  of  the 
BlUiiicipal  diflficnlty  :  Coorla  and  ntilizition  of  tramways  and  the 
Railway  for  conveyance  of  town  sweepings  to  a  sanitarily  safe 
distance  from  the  town.  In  time  the  land  thus  manured  would 
come  to  be  worth  2*10  rupees  an  acre,  like  the  land  reclaimed  years 
Hgo.  That  is  something  better  to  look  forward  to  than  the  imprac- 
ticability of  burning  moistness  on  the  flats.  Cheaper  as  well  as 
better.  For,  says  the  Oazette  : — "  The  cost  of  burning,  even  if 
reduced  to  a  minimum,  would  entail  an  outlay  of  over  a  lakh 
«f  rupees  beyond  the  cost  of  collecting  and  carriige  hitherto  in- 
cnrrt-d."  Eiglit  annas  and  a  half  a  cartload  is  the  cost  of  carriage  : 
the  cost  of  cc^llectiin  must,  it  seems  to  me,  be  incurred  in  any  case. 
WouM  not  a  light  portable  tramway  be  better  than  carts,  and 
cheaper,  and  do  much  towards  doing  away  with  the  difficulty? 
Such  an  investment,  judiciously  made,  need  never  prove  a  "  White 
Elephi-.nt."   Contrariwise,  as  Tweedledee  would  say. 
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I.  KiVETTED  Girders  and  Curved  Roofs.  By  Tkos.  Timmins. 
Published  by  the  author.  1882. 
II.  Examples  of  Iron  Roofs,  ditto  2nd  edition.  1884. 
At  first  glance  these  books  give  a  very  favourable  impression. 
The  get  up  is  extremely  good.  There  is  very  little  letter  press  and 
that  only  explanatory  of  the  plates  which  form  the  bulk  of  the 
yoluni^.  We  cannot  do  better  than  quote  the  author's  own  words 
?n  the  preface  to  Vol.  1.  He  says  "  The  chief  feature  of  the  present 
■iirork  is  an  entire  exclusion  of  all  calculations,  substituting  for 
tli^ehi  snch  easy  and  simple  figures  as  the  parabola,  triangle  and 
jJoljgon  for  ascertaining  the  strains  and  distiibuting  the  metal  in 
girder  roofs  and  any  framed  structures  having  simple  reaction." 
In  short  he  employs  graphic  statics.  The  subject  of  rivetted  gird- 
ers is  first  taken  up  and  we  are  given  on  plate  I  a  table  of  figures 
relating  to  girders  with  every  variation  of  span  and  depth  from  10 
to  80  feet  and  from  12  to  84  inches  respectively.  In  connection 
With  this  table  are  6  plates  containing  sections  of  rivetted  girders 
With  the  area  of  bottom  flange  marked  in  plain  figures  over  each 
figure.  The  procedure  is  this  :  the  span  and  depth  being  assumed, 
the  <orres[)onding  tabular  number  has  to  be  multiplied  by  the  dis- 
tributed load  in  tons,  giving  as  result  the  required  sectional  area 
of  b6ttom  flange. 

All  this  is  so  much  waste  paper.  The  calculations  for  the  area 
of  bottom  flange  in  girders  is  so  simple,  that  the  use  of  tables  is 
quite  unnecessary.  The  author  gives  no  information  as  to  details, 
propfer  proportion  of  depth  to  span,  pitch  and  dimensions  of  rivets, 
et».,  and  the  absurd  table  is  liable  to  mislead  a  tyro,  as  he  can  find 
in  it  such  monstrous  proportions  of  depth  to  span  as  jV  Six  large 
foldlilg  plate's  next  follow,  containing  diagrams  of  strains  on  trus- 
■es  and  plate  girders,  under  various  conditions  of  loading.  This, 
thou>;h  rather  elementary,  would  be  useful  were  constructional  de- 
tail more  considered.  The  pitch  of  rivets  is  again  left  out  altogether, 
and  the  question  of  stress  on  the  pins  is  not  touched  upon,  though  I 


their  dimensions  are  given.  Next  curved  roofs  are  taken  up.  One 
plate  is  devoted  to  corrugated  iron  curved  roofs, — from  20  to  40 
feet  span.  The  design  for  the  40  feet  span  which  is  abwlutsly  un- 
trussed,  is  distinctly  dangerous.  Details  are  given,  but  the  import- 
ant point  of  ventilators  at  crown  is  scarcely  touched  upon. 

The  next  two  plates  consist  of  various  designs  for  curved 
trussed  roofs,  the  stress  diagrams  for  uniform  and  unequal  loading 
being  both  given,  in  a  very  complete  manner  for  each  case. 
This  is  all  very  well,  but  it  is  most  disappointing  to  find,  that 
practical  details  of  the  iron  work  are,  except  in  one  solitary  case, 
entirely  omitted.  Two  more  large  plates  with  details  of  various 
connections  of  girders  and  rivetting  are  given.  The  concep- 
tion of  this  work  is  good,  and  were  it  only  properly  worked  out, 
it  would  be  a  most  useful  reference  for  Engineers  in  India 
who  have  a  great  deal  to  do  with  roofs,  and  iron  roofs  are 
now  being  more  and  more  used.  We  do  not  want  all  the  calcula- 
tions worked  out,  but  what  we  do  require  are  details  of  iron  work. 
The  diagrams,  if  given  in  a  small  scale  only,  would  be  useful  to 
refresh  one's  memory  of  the  graphic  system  of  calculations.  Taken 
as  a  whole  this  volume  cannot  he  said  to  be  worth  much — in  its 
present  form. 

The  next  volume — II. — consists  of  nothing  but  4  very  large 
plates  containing  designs,  diagrams  and  details  for  trussed 
triangular  roofs  of  every  conceivable  span  and  arrangement  of 
parts.  Full  details  seem  to  be  given  everywhere  and  we  consider 
this  volume  will  be  very  useful  indeed  to  the  profession.  It 
is  not  now  obtainable  anywhere  in  India,  we  believe,  and  we 
suggest  that  some  of  our  leading  bookselling  firms  get  some 
out.     The  price  is  moderate,  being  only  12*.  6d. 
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MILITARY  ACCOUNTS  OFFICE,  CALCUTTA. 
This  building  is  erected  on  a  plot  of  ground  580i  feet 
in  length  and  104J  feet  in  width,  which  occupies 
the  whole  length  of  the  south  side  of  Koila  Ghat 
Street,  between  Bankshall  Street  on  the  east  and  the 
Strand  Road  on  the  west.  The  site  is  fully  occupied 
by  the  building,  there  being  only  space  for  a  12  feet 
carriage-way  and  the  usual  out-offices  at  the  rear 
or  south  side  of  the  enclosure.  The  -vvings  at  the 
east  and  west  ends  are  appropriated  to  officers'  rooms, 
of  which  there  are  four  in  each  storey  of  each  wing,  or 
24  rooms  in  all.  Their  size  is  30  feet  long  by  19  feet 
wide.  There  is  a  private  stair  to  each  wing,  and  a  small 
lavatorj'  for  ever\^  group  of  four  officers'  rooms. 

The  main  body  of  the  building  iu  Koila  Ghat  Street 
between  the  wings  is  sub-divided  on  all  three  floors  into 
five  large  wards  or  rooms,  one  measuring  67 1  feet  by 
47  feet,  and  four  84  feet  by  41  feet,  divided  down  the 
centre  by  iron  columns.  These  are  approached  by  two 
main  stairs  which  give  access  to  verandahs  along  the 
south  side,  into  which  all  the  rooms  open.  There  are 
thus  three  central  wards  and  two  flanking  wards  con- 
tiguous to  the  officers'  rooms,  the  halls  between  them 
being  occupied  by  the  main  stairs. 

The  building  affords  accommodation  for  the  Commis- 
sariat and  Pay  Offices,  the  Controller  of  Military  Accounts, 
the  Examiner  of  Commissariat  Accounts,  the  Inspector- 
General  of  Ordnance,  the  Pay  Examiner,  the  Examiner 
of  Marine  Accounts,  the  Examiner  of  Ordnance  and 
Clothing  Accounts,  the  Examiner  of  Fund  Accounts,  the 
Examiner  of  Medical  Accounts,  the  Officer  in  charge  of 
the  Commissariat  Central  Accounts,  and  their  office  estab- 
lishments. The  design  originally  contemplated  the  provi- 
sion of  .accommodation  for  16  officers,  8  probationers,  4  su- 
perintendents, and  620  clerks,  ^vith  some  extra  vmallotted 
space  to  admit  of  the  expansion  or  re-arrangement  of  the 
several  offices,  hereafter.  A  portion  of  this  space  has 
since  been  appropriated  for  the  Commissariat  Central 
Account  Office.  The  15  large  wards,  3  of  which  have 
been  allotted  for  the  accommodation  of  the  records  and 
12  for  clerks,  contain  an  aggregate  of  51,145  superficial 
feet  of  floor  space,  and  the  24  officers'  rooms  have  a  total 
area  of  13,872  square  feet.  The  whole  building,  including 
verandahs,  stair-cases,  walls,  &c.,  covers  42,519  superficial 
feet  at  the  plinth  level. 

The  north  and  south  facades  are  each  580  feet  5  inches 
in  length,  the  face  lines  and  skylines  of  which  have  been 
broken  up  at  intervals  by  projecting  the  end  wings,  the 
large  central  wards,  and  the  stair-case  rooms  beyond  the 
general  face  of  the  building.  Additional  emphasis  has 
been  given  in  the  centre  by  making  the  upper  central 
ward  10  feet  higher  than  the  other  large  halls  on  the 
same  floor.  The  height  from  the  ground  to  the  main 
cornice  of  the  central  wards  is  68  feet,  and  that  of  the 
remainder  of  the  building  58  feet  exclusive  of  the  parapets, 
pediments,  finials,  cupolas,  &c.,  which  surmount  the  main 
cornices. 

The  upper  floors  and  roofe  are  built  with  iron  beams 
throughout,  with  brick  arches  turned  between  them.  The 
whole  of  the  ground  floor  is  laid  with  stone,  and  all  the 
office  rooms  on  the  two  upper  floors  have  been  finished  with 
Portland  cement  pla.ster  over  concrete,  and  the  first  and 
Kccond  flw>r  verandahs  and  passages  are  laid  with 
English  encaustic  tiles.  At  the  plinth  level  is  a  perforat- 
ed terra-cotta  damp-proof  and  ventilating  course.  The 
walls  are  built  in  plain  brick-work,  enriched  with  cornices 
of  terra-cotta  and  other  architectural  decorations  in  the 
same  material. 

The  works  were  carried  out  by  the  Local  Officers  of  the 
Bengal  Public  Works  Department,  Mr.  C.  A.  Mills 
being  the  Executive  Engineer  in  charge,  assisted  by  Mr. 
W.  Banks  Gwyther.  The  designs  were  prepared  by  Mr. 
E.  J.  Martin,  M.  i.  c.  E.,  f.  n.  i.  b.  a.,  the  Architect 
to  the  Government  of  Bengal 


PERCOLATION  WELLS  IN  THE  BADAON 
DISTRICT,  N.  W.  P. 
A  NUMBER  of  wells  have  lately  been   constructed  by 
Government   in  the   Bilsi  zemindari,   on   the   pattern  re- 
commended  by  Mr.  J.  Wilson,  Executive  Engineer,  who 
was  in  charge  of  the  well-sinking  operations  in   the  Awa 
Estate  and  elsewhere,  inider   the  Department  of  Agiicul- 
ture  and  Commerce.     The  conditions  of  subsoil  obtainable 
in  the  Badaon  District  are  peculiarly    favourable  for  test- 
ing the  efficacy  of  this  system.     Spring  level   is  found  at 
a  depth  of  seldom  more  than  15  feet  beneath  the  surface, 
and  below  this  a   stratum  of  water  bearing   sand  occurs 
the  thickness  of  which   precludes   the  possibility   of  sink- 
ing a  shaft  right  through  it,  except  at  a  prohibitive  cost. 
Hundreds  oi  pueka  wells  are  to  be  found   in  the  district 
that  have   been  abandoned  owing   to   sand  having   filled' 
them  up,  but    there  are   others  constructed,   (from  eco- 
nomical  reasons)    of    dry    brick    work    without    mortar 
which  have  been  successful;   the   supply  in  these   cases 
being   given  as    in    Mr.    Wilson's    wells    mostly  through 
the  steining,   and     not   entirely  from  the   bottom. 

The  wells  in  the  Bilsi  zemindari  are  made  of  14  inch 
segmental  bricks,  and  are  generally  of  6  feet  internal  dia- 
meter, so  as  to  admit  of  two  '  charsas,'  or  leather  bags, 
being  worked  simultaneously.  As  a  rule  a  40  feet  shaft 
has  been  found  sufficient  in  depth,  25  feet  of  which  is 
below  the  top  of  the  water  bearing  sand  stratum. 
The  lowest  5  feet  of  the  steining,  just  above  the  wooden 
curb,  is  built  of  pucca  masonry,  and  above  this  point,  the 
shaft  is  constructed  of  alternate  rings  of  about  4 
courses  each,  of  bricks  laid  dry  and  in  lime  mortar. 
To  strengthen  the  shaft,  a  few  bricks  are  laid  in  mortar 
in  a  vertical  line  through  the  dry  courses  at  two  op- 
posite points  in  the  shaft. 

In  sinking  the  well,  cJiattai  (that  is  matting  made  of 
date  palm  leaves)  is  wrapped  round  the  steining  and  kept 
in  position  by  upright  bamboos,  tied  on  with  string.  This 
is  to  prevent  the  dry  courses  from  being  displaced  during' 
sinking,  and  the  vortical  bamboos  further  tend  to  bind  the 
whole  structure  together.  With  but  a  single  brick  stein- 
ing, very  careful  sinking  is  obviously  necessary,  as  there 
is  groat  danger  of  the  shaft  being  irretrievably  damaged 
should  it  get  much  out  of  the  vertical  during  the  opera- 
tion. As  soon  as  the  shaft  is  sunk  to  25  feet  below  spring 
level,  a  plug  of  kunkur  ballast  5  feet  deep  is  deposited 
at  the  bottom.  This  effectually  prevents  the  sand  being 
drawn  up  from  below  the  curb,  but  permits  of  the  per- 
colation of  water  thorough  the  ballast,  as  well  as  through- 
the  sides  of  the  well.     Mr.  Wilson  recommended,  in  somp 


.  in  some 
instances,  that  the  plug  be  made  of  concrete,  so  as  to  be 
impermeable  ;  but  it  is  doubtful  whether  a  sufficient  .sup- 
ply could  be  obtained,  wholly  through  the  steining,  unless 
this  were   made   of    dry  brick-work  throughout.     Cases 
have  occurred,  in  which   silting   up  has  taken  place,   in 
spite  of  the    ballast   plug,  and    the  well    has  had    to  be 
dredged    out   and    sunk  to   a   further   depth.     In  a   few 
instances,  all  precautions  against  silting  up    have  been  in 
vain.     This  is  probably  owing   to  some  accident  having 
happened  to  the  shaft  in  sinking.     Cement  concrete  plugs 
will  be  tried  in  those  cases,  where   the  ballast  has  failed 
to  keep   down   the  sand.     In  the   Bilsi   Indigo   Factory 
compound,  a  notable  instance   of  the  complete   success  o£ 
percolation    wells    can   be    seen.     The    sand    substratum 
here  was  of  such  a  depth  that  it  was  impossible  to  carry  a 
shaft  right  through  it  down  to  the  mota  or  clay  deposit, 
and  was  also  of  very  bad  quality,  quicksand  in  fact,  termed 
by  the  natives  ufna.     Many  wells  of  the  usual    type  had 
been   constructed   at  great  expense,  but   all  had   to   be 
abandoned,  owing   to  the    impossibility  of  preventing  the 
sand    rising    in   the    shaft,  and    the    factory    for   several 
years  was  entirely  dependent  on  a    tank  for  water-supply. 
Three  years  ago  a  percolation  well  on  the  system  describ- 
ed, with   a  ballast    plug,  was   constructed,  and   ever  since, 
an  apparently  inexhaustible    supply   of  clean  clear  water 
has  been  obtained    from  it.     The  use  of  any   well  for  pur- 
poses of  indigo   manufacture  subjects  it  to  a  severe   test, 
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as   infinitely   more   water  is   withdrawn  daily   than   can 
ever  bo  the  case  when  worked  for  imgation. 

It  should  however  be  borne  in  mind,  that  this  is  done 
during  the  rainy  season,  when  the  spring  level  is  ab- 
normally high  and  consequently  favourable  to  the  per- 
colation system. 

Campbell  Hamilton, 

Manager  Bilsi  Zerrdnda/ri  and  Indigo  Concern. 


THE  MANUFACTUEE  OF  IRON  AND    STEEL  IN 

INDIA. 
II. 

NoTWiTHSTAXDiNG  the  simplicity  of  their  processes,  the 
iron  turned  out  by  the  natives  is  of  superior  quality  and 
is  selling  very  cheaply  ;  so,  for  instance,  a  maund  of  horse- 
shoes sells  atRs.  7,  and  of  clamp  iron  Hs.  6-8.  These  low 
prices  are  accounted  for  by  cheap  fuel,  the  rich  ores,  the 
miserably  cheap  labor,and  the  absence  of  ma'iagini;  expenses. 

Theie  are  reasons  to  believe  that  "  Wootz "  (Indian 
cast  steel)  has  been  exported  to  Asia  Minor  more  than 
2,000  years  ago  ;  how  long,  however,  its  manufacture  has 
been  commenced  cannot  be  traced. 

The  following  is  a  description  of  the  merh^d  for  making 
"  Wootz  "  employed  by  the  n>itives  at  Hyderabad. 

The  minute  grains  or  scales  of  iron  are  diffused  in  a 
sandstone  like  gneiss  or  mica  schist,  passing  into  a  horn- 
blende slate.  These  rocks  are  excavated  with  crowbars 
and  then  crushed  between  stones  ;  if  hard,  this  is  done 
after  preliminary  roasting. 

The  ore  is  then  separated  from  the  powdered  rock  by 
washing.  This  whs  at  a  village  called  Dundurti,  but  the 
process  of  manufacture  was  the  same  as  that  at  Kona 
Samundrum,  12  miles  south  of  the  Godavari  and  25  from 
Nirmal,  which  has  been  di.^scribed  by  Dr.  Voysey.  The 
furnace  was  made  of  a  refractory  clay,  derived  from 
decomposed  granite,  and  the  crucil>les  are  made  of  the 
same,  ground  to  a  powder  together  with  fragments  of  old 
furnace  and  broken  crucibles  kneaded  up  with  rice  chaff 
and  oil.  He  states  that  no  charcoal  was  put  into  the 
crucible,  but  some  fragments  of  old  glass  si  ig  were.  A 
perforation  was  made  in  the  luted  cover.  Two  kinds  of 
iron,  one  from  Mirtapalli  and  the  other  from  Kondapore 
were  used  in  the  manufacture  of  the  steel.  The  former 
was  made  from  magnetic  sand,  and  the  latter  from  an  ore 
found  in  the  iron  clay  (?  laterite)  20  miles  distant ;  the 
proportions  used  of  each  were  3  to  2. 

This  mixture  being  put  into  the  crucible  in  small 
pieces  ihe  fire  was  kept  up  at  a  very  high  heat  for  24 
hours  by  means  of  four  bellows  and  was  then  allowed  to 
cool  down.  Cakes  of  steel  of  great  hardness,  and 
weighing  on  the  average  li  lb.,  were  taken  from  each 
crucible.  They  were  then  covered  with  clay  and  annealed 
in  the  furnace  i'orl'i  to  16  hours  ;  then  cooled  and,  if  neces- 
sary, the  annealing  was  repeated  till  the  requisite  degree  of 
malleability  liad  been  obtained.  The  Telinga  name  for  this 
steel  was  '■  Wootz  "  and  a  "  Kurs  "  or  cake  of  it,  weighing 
110  rnpees,  was  sold  on  the  spot  for  eiyht  annas  The 
daily  produce  of  a  furnace  was  50  seers  or  in  value  Rs.  87. 

Also  Mysore  is  a  country  where  the  manufacture  of 
iron  and  steel  by  natives  was  of  great  importance  owing 
to  the  excellent  quality  of  its  produce. 

The  iron  was  made  from  black  sand,  which  the  torrents, 
formed  in  the  rainy  season,  brought  down  from  the  rocks. 
The  furnact'S  in  the  Chin-Narayan  Durga  taluk  were  on  a 
small  scale,  the  charge  of  ore  being  42J  pounds,  from 
Avhich  nbout  47  per  cent,  of  metal  was  obtained.  Work  was 
carried  on  for  only  four  months,  the  smelters  taking  to 
cultivation  during  the  remainder  of  the  year.  The  stone 
ore  was  smelted  in  the  same  way  as  the  iron  sand,  but  the 
latter  it  is  said  wns  alone  fit  for  manufacturing  into  steel. 
There  were  in  this  vicinity  five  steel  forges,  four  in 
the  above  taluk  and  one  at  Devaraya  Durga. 

The  furnace,  of  which  a  figure  is  given  by  Buchanan, 
con-sisted  of  a  horizontal  ash-pit  and  a  vertical  fire-place, 
both  sunk  below  the  level  of  the  ground.  The  ash-pit  Wiis 
about   three-fourths   of  a  cubit  in  width  and  height,   and 


was  connected  with  a  refuse  pit  into  which  the  ashes 
could  be  drawn.  The  tire-place  was  a  circular  pit,  a  cubit 
in  width,  which  was  connected  with  the  ash-pit,  being 
from  the  surface  of  the  ground  to  the  bottom  two  cubits 
in  depth.  A  screen  or  mud-wall  5  feet,  high,  protected. 
the  bellows-man  from  heat  and  sparks.  The  bellows  were 
of  the  ordinary  form,  a  conical  leather  sack  with  a  ring 
at  the  top,  through  which  the  operator  passed  his  arm. 

The  crucibles,  made  of  unbaked  clay,  were  conical  in 
form,  and  of  about  one  pint  capacity.  Into  each  a  wedge 
of  iron  and  three  rupees'  weight  of  the  stem  of  the  Cassia 
Auriculata  and  two  green  leaves  of  a  species  of  convol- 
vulus or  Ipomaia  were  put.  The  mouths  of  the  crucibles 
were  then  covered  with  round  caps  of  unbaked  clay,  and 
the  junctures  well  luted. 

They  were  then  dried  near  the  fire  and  were  ready  for 
the  furnace.  A  row  of  them  was  first  laid  round  the 
sloping  mouth  of  the  furnace ;  within  these  another  row 
was  placed  and  the  centre  of  the  dome,  so  formed,  was 
occupied  by  a  single  crucible,  making  fifteen  in  all. 

The  crucible  opposite  the  bellows  was  then  withdrawn 
and  its  place  occupied  by  an  empty  one,  which  could  be 
withdrawn  in  order  to  supply  fuel  below.  The  furnace, 
being  filled  with  charcoal,  and  the  crucibles  covered  with 
the  same,  the  bellows  were  plied  for  four  hours,  after 
which  the  operation  was  completed.  When  the  crucibles 
were  opened  the  steel  was  found  melted  into  a  button 
with  a  sort  of  crystalline  structure  on  its  surface,  which 
shewed  that  complete  fusion  had  taken  place.  These 
buttons  weighed  about  24  rupees.  There  were  thirteen 
men  to  each  furnace,  a  head  man  to  make  and  fill  the 
crucibles,  and  four  relays  of  three  men  each,  one  to  attend 
the  furnace  and  two  for  the  bellows. 

Each  furnace  manufactured  45  pagodas  worth,  or  1,800' 
wedges  of  iron,  into  steel.  The  net  profit  was  stated  to 
be  1,25M  fanams,  but  into  the  further  details  as  to  cost  it 
is  not  perhaps  necessary  to  enter.  The  total  production 
of  steel  in  this  vicinity  was  estimated  to  be  152  cwt.  or 
about  £300  worth  per  annum. 

The  principal  sources  of  the  ores  were  the  magnetic 
sand  found  in  rivers  and  the  richer  portion  of  the  laterite. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK, 

XXVII. 

Galvanized  Corrugated  Iron  Roofing — 20  Gauge. 


Items  per  100  s.  ft. 

No.  or 
Quantity. 

Rate. 

Amount. 

Total. 

(1) 

(3) 

(4) 

(fi) 

Labor. — 

Carpenters          No.    ... 

H 

Blacksmith           

^ 

Coolies                  „ 

8 

Sundries 

Materials. — 

, 

Gal   Cor.  Sheets  cwt.... 

208 

3 

Wind  ties,  GhI.       „    ... 

•26 

<< 

a 

6 

Galvanized    clips    lb... 

6-5 

« 

Q 

„  Wind  tie  washers  „... 

2-4 

> 

„  Sheet    bolts     doz.  ... 

12-5 

„  Pot  clip    „         „     .. 

•5 

„  Wind  tie  „        

4- 

„  Wood  screws    „     ... 

•7 

Lead  Washers  (55  to 

the  lb)                  lb.  ... 

2-75 

Red  lead,  pntty,   cotton. 

and     other 

sun 

dries. 

Petty  Establishment 

These  details  are  for  roofs  where  purlins  are  placed  under 
overlap  of  sheets.  With  intermediate  purlins  there  would 
be  an  increase  in  quantities  of  bolts,  washers,  clips,  &c. 

For  other  gauges,  the  details  remain  the  same,  except 
that  the  weight  of  cor.    iron  sheeting  per  100  ft.  is  less. 

For  18  gauge  the  weight  of  cor.  sheets  per  100  s.  ft., 
would  be  cwt.     2-76 

For  22  gauge  ...  ...  ...       „       174 

„     24      „       ...  ...  ...       ,,       1-45 
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MANDALAY  TOWN  EMBANKMENT. 

By  James  Donxan,  Assistant  Engineer,  P.  W.  D. 

The  Maudalay  Town  Embankiueut  encloses  a  stretch 
of  country  of  an  oblong  shape.  Its  length  Ij'ing  due 
North  and  South  is  about  8  miles  in  extent,  its  width 
about  4  miles. 

The  old  capital  used  to  be  Amarapura  and  the  whole 
of  the  couutr}-  north  of  it  lying  between  the  Irrawaddy 
river  and  the  two  lakes  Wanda  and  Aungpinle,  was 
a  large  paddy  plain  irrigated  troni  the  lakes. 

On  the  new  city  of  Mandalay  being  built  the  eastern 
■portion  of  the  embankment  was  constructed ;  leaving 
the  west  side  towards  the  river  open,  and  every  year  when 
•  the  river  was  in  flood  it  used  to  rise  and  inundate  the 
country  up  to  the  line  now  taken  by  the  Shwetachoung. 
The  western  portion  of  the  embankment  was  built  some 
time  afterwards  reclaiming  a  large  tract  of  country. 

It  is  generally  supposied  that  the  embankment  was 
built  for  purely  a  military  defence  and  its  shape,  especially 
on  the  western  side,  would  lead  one  to  this  belief,  but  a 
further  consideration  would  show  the  eastern  embank- 
ment is  a  protection  against  the  Lakes.  The  whole  of 
the  plain  enclosed  by  it,  being  on  a  much  lower  level  than 
the  water  in  the  Aungpinle  Lake,  and  the  ground  gradual- 
ly sloping  from  the  Lake  to  the  river,  a  breach  in  the 
Lake  bund  would  inevitably  cause  a  flood  in  the  town, 
without  the  protection  of  an  embankment  to  stop  the 
flow  of  the  water  and  a  large  moat  to  carry  it  off  south- 
ward. Also  on  the  western  side  an  inspection  of  the 
locality  will  show  the  irregularities  in  the  line  of  the 
embankment  are  mainly  due  to  the  irregidarities  in  the 
level  of  the  ground  ;  the  object  being  to  reclaim  as  large 
an  area  as  possible,  thus  causing  the  Burmese  to  take  the 
dangerous  line  at  the  North-west  comer,  crossing  the  two 
beds  of  the  Thengaze  creek,  and  the  low  lying  ground 
between  these. 

After  the  construction  of  the  embankment,  gates  were 
established  to  admit  traffic,  and  guards  stationed  at 
these  gates  as  well  as  at  other  points  along  the  bund. 
So  that  it  may  be  concluded,  that  the  original  idea  on  the 
eastern  .side  was  protection  against  a  flood  from  the  lakes, 
and  on  the  western  side  reclamation,  and  that  the  military 
idea  was  of  secondary  importance. 

Fi^  1. 


1  ^t  embankment  varies  in  section  in  different 
lengths^  From  the  Shwetachoung  at  the  northern  end 
eastward,  along  the  eastern  side,  and  again  south,  till 
n  meete  the  Amarapura  wall,  the  section  is  fairiy  con- 
stant bemg  about  10  feet  wide  at  top,  and  from  8  to  12 
leet  high,  with  a  large  moat  on  the  outside  away  from  the 
town  side.     The  bund  being  entirely  of  earth— fig.  1. 


From  the  Shwetachoung  at  the  southern  end,  west- 
wards, and  along  the  western  side  up  to  about  1,000  feet 
north  ol  A  roa<J,  the  EmbankmenW/ta.  2— has  a  brick 
wall  at  ite  toe  on  the  river  side  with  a  loose  stone  pro- 
tect, on  in  rent.  The  top  of  the  wall  being  just  above 
the  highest  flood  level  of  the  water  in  the  river.  The 
top  of  the  bund  is  high  above  flood  level  and  wide. 
and   18   constructed    of   a   military    type    with   a    bank 


for  protection    from    the    fire   of  an    enemy  ;  both  side 
slopes  are  steep. 

From  A  road,  northwards  to  C  road,  the  embank- 
ment is  of  a  considerably  weaker  section,  being  only 
7  feet  wide  at  the  top  with  side  slopes  of  about  2  to  1 
and  a  loo.se  stone  rubble  fating  towards  the  river.  The 
top  of  the  bund  is  about  6  or  7  feet  above  the  highest 
flood  level  of  the  river. 

From  C  road  to  the  north-west  corner  it  again  resumes 
the  section  shown  in  fi.cj  2,  and  from  this  point  along  the 
north  face  till  it  meets  the  Shwetachoung  the  section  is 
again  weak  and  very  nearly  the  same  as  in  the  length 
from  A  to  C  road. 

The  eastern  embankment  has  always  been  considere<l 
safe  and  no  special  precautions  were  ever  taken  with  it. 
Of  course  the  bunds  of  the  Lakes  -with  all  the  sluices 
and  waste  weirs  as  safety  valves,  should  be  safe  with  or- 
dinary care  and  supervision,  but  in  case  of  any  portion  of 
these  bunds  shewing  dangerous  symptoms,  there  are  two 
or  three  points  along  this  embankment  which  should  be 
strengthened.  The  cattle  crossing  it  to  drink  at  the 
moat  have  worn  it  down  in  a  few  places  and  artificial 
channels  to  convey  water  into  the  town  cross  the  em- 
bankment in  4  places  with  sluices  which  are  old  and  in 
need  of  repair. 

The  western  side  which  has  to  resist  the  yearly  flood  of 
the  Irrawaddy  is  the  dangerous  side,  requiring  annual  re- 
pair and  watchfulness,  and  this  has  5  weak  points  marked 
on  the  accompanying  plan  by  Nos.  (1),  (2),  (3),  (4),  and  (5), 
Nos.  1,  2,  3,  and  4  are  old  stream  beds  which  are  crossed, 
and  No.  5,  is  a  sharp  angle  against  which  the  river  in 
flood  strikes  with  some  velocity.  In  addition  to 
these,  are  the  two  sluices  at  the  northern  side 
where  the  Shwetachoung  enters  and  at  the  southern 
side  at  the  outlet  of  the  Thengaya  creek.  These  two 
sluices  were  small  box  culverts  which  were  closed  every 
year  with  earth,  before  the  rise  of  the  river,  and  opener! 
out  again  after  its  fall ;  and  were  highly  dangerous.  I 
believe  the  P.  W.  D.  have  now  constructed   proper  sluices. 

The  embankment  was  constructed  by  forced  labour ; 
various  officials  having  certain  lengths  apportioned  to 
them  and  all  the  inhabitants  were  called  upon  to  either 
work,  or  supply  materials  ;  of  course  wealthy  inhabitants 
were  able  to  buy  off  their  exemption.  The  earth  was  taken 
from  pits  outside  the  embankment  and  simply  thrown  up 
without  either  breaking  clods,  or  ramming,  and  in  some 
places  the  whole  embankment  is  simply  pure  sand.  I 
have  been  informed  that  the  whole  of  the  western  portion 
was  completed  in  5  months.  At  the  yearly  floods  each 
official  was  responsible  for  the  portion  constructed  by  him 
and  he  used  to  call  out  large  numbers  of  the  inhabitants 
of  his  quarter.  Temporary  camps  were  established  on  the 
embankment,  and  constant  patrols  costing  the  Governinent 
nothing.  Notwthstanding  all  this  the  embankment  burst 
during  the  Burmese  regime  at  the  point  marked  (4)  on  the 
plan  and  caused  a  flood.  After  the  .subsidence  of  the  waters 
it  was  rebuilt  over  the  .same  line,  and  the  point  at  which 
it  burst  was  strengthened  with  a  loose  rubble  wall ;  and 
the  embankment  from  A  to  C  road,  which  was  original- 
ly only  about  3  feet  above  flood  level,  was  raised  up 
to  its  present   height  of  about  7  feet  above  flood. 

After  the  English  occupation  of  Mandalay,  a  wharf 
embankment  was  formed  at  the  end  of  A  road  by  lowering 
the  old  embankment  and  throwing  out  another  in  front 
close  to  the  water's  edge  against  which  the  steamers  land. 
This  embankment  was  originally  20  feet  wide  at  the  top 
with  a  slope  of  6  to  1  on  the  river  face  and  2^  to  1  on  the 
inner  face.  Its  total  length  is  about  2000  feet  and  its 
top  3  feet  above  flood  level.  The  line  taken  by  the  em- 
bankment gives  about  12  feet  as  the  average  height  of 
the  embankment.  This  was  the  first  work  of  importance 
in  Mandalay  undertaken  by  the  P.  W.  D.  It  was  com- 
menced in  March  and  just  finished  before  the  first  rise  of 
the  river  at  the  end  of  May.  The  old  bund  behind  was 
levelled  off,  and  Barracks  constructed  on  it,  forming  the 
shore  Cantonment. 

(To  be  continued.) 
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PROPERTIES  OF  FLUIDS. 

By  a.  Ewbank. 

ERRATUM. 

The  concluding  part  of  Article  II — last   issue — has  a 
wrong  figure — 


Figure  4  is 


That  called  in  print  Figure  4  should  be  Figure  5,  which 
is  given  below. 

III. 

According  to  its  derivation  the  word  fluid  should 
mean  that  which  flows  or  that  which  could  flow  like  the 
waters  down  the  bed  of  a  river.  We  speak  also  of  a 
flowing  dress  and  here  the  word  suggests,  it  may  be, 
undulations  or,  it  may  be,  rounded  outlines  but  in  any 
case  the  absence  of  angles.  Frequently  in  mathematical 
books  the  word  liquid  is  used  where  we  have  used  fluid. 
In  this  case  the  term  liquid  is  arbitrarily  considered 
more  precise  than  the  term  fluid.  Fluid  in  fact  is  taken 
as  a  genus  and  liquid  is  then  a  species.  Air  is  not  called 
liquid,  nor  water  called  a  gas  but  both  are  called  fluids. 
In  thus  using  the  word  fluid  mathematicians  have  gen- 
eralized the  word  beyond  the  limits  that  once  belonged 
to  it.  The  fact  is  that  in  earlier  times,  gases  w6re  little 
studied.  Afterwards  when  some  of  their  properties  became 
known  it  was  seen  that  in  certain  respects  they  were  like 
to  water  or  to  other  mobile  bodies. 

These  newly  discovered  analogies  were  recognised  by 
applying  to  gases  a  word  that  once  was  limited  to  liquids. 
These  generalisations  might  probably,  however,  be  found  in 
poetry  before  they  were  formally  introduced  into  science. 
Poetry  and  science  in  their  highest  manifestations  have 
this  in  common — they  are  equally  products  of  the  imagi- 
nation and  each  transcends  the  ordinary  experience  of  the 
average  human  intelligence. 

As  to  the  characters  of  gases  and  their  points  of 
difference  from  liquids  we  may  have  more  to  say  in 
the  sequal.  Meanwhile  what  we  have  been  calling  a 
fluid — and  may  now  call  either  a  fluid  or  a  liquid- 
is  a  substance  which  we  may  keep  in  a  vessel  without 
that  vessel  being  closed  all  round.  The  substance  may 
indeed  pass  slowly  out  of  the  vessel  by  a  process  which 
popular  speech  calls  "  drying  up"  and  which  science  calls 
evaporation.  But  if  in  a  short  space  of  time,  say  five  mi- 
nutes, and  under  ordinary  temperatures  say  about  20''C.  or 
67 'F.,  only  a  very  small  part  of  the  liquid  thus  disappears — 
a  part  so  small  that  only  by  extreme  care  could  this  lo.ss 
be  detected — we  may  for  ordinary  purposes  neglect  this 
diminution  of  the  mass    and  volume. 

When  a  substance  appreciably  heavy  disappears  at  a 
rapid  rate  we  call  it  volatile,  and  thus  our  ordinary  liquids 
are  supposed  to  be  non-volatile.  When  such  an  ordinary 
liquid  is  contained  in  a  vessel  and  does  not  fill  the  vessel 
there  is  a  plane  or  surface  on  one  side  of  which  the 
space  within  the  vessel  is  all  filled  with  the  substance. 
On  the  other  side  of  this  boundary  surface  there  is  ap- 
parently only  air.  This  surface  is  sometimes  called  the 
free  surface  of  the  liquid.  The  other  surfaces  of  the  liquid 
are  not  free  in  the  sense  now  intended.  These  other 
surfaces  are  shaped,  not  by  the  independent  play  of  the 
molecules  and  by  the  pressure  of  the  outside  air,  but 
only  by  the  figure  of  the  vessel.  In  the  same  way  if  one 
portion  of  a  piece  of  india-rubber  be  squeezed  in  a  vice 
while  the  rest  is  out  in  the  air,  that  vice-held  portion  has 


its  surface  shaped  for  it  by  the  vice  while  the  rest  has 
what  is  called  a  free  surface  in  contact  with  the  surround- 
ing atmosphere. 

The  fluidity  of  an  ordinary  heavy  non-volatile  liquid  is 
a  variable  quantity  as  we  pass  from  one  liquid  to  another. 
If  into  a  vessel  we  let  fall  a  stream  of  water  of  tolerably 
constant  breadth  or  section  we  shall  see,  where  the 
stream  of  wter  meets  the  "  free  surface,"  a  little  moun- 
tain of  water  something  like  the  prominence  in  fig.  4 
but  having  its  top  more  rounded.  When  the  stream  is 
ended  this  mountain  promptly  disappears.  If  we  perform 
the  same  experiment  with  treacle  the  mountain  is  higher 
and  it  lasts  longer  after  the  stream  has  ceased  to  flow. 
The  experiment  thus  illustrates  the  varying  fluidity  of 
different  liquids.  Another  experiment  may  be  contrived 
as  follows. 

Fig.  5. 


K 


D  B  E  is  a  bent  tube  which  may  have  a  constant  or  a 
variable  cross  section.  Such  a  tube  made  of  glass  and 
bent  like  the  shape  of  the  letter  U  is  often  called  an 
U — tube.  It  is  well  to  have  the  tube  of  glass  because 
the  movements  of  the  water  (or  other  liquid)  can  be 
watched  through  the  glass.  Glass  vessels  from  their  trans- 
parency are  exceedingly  useful  in  many  scientific  experi- 
ments. The  U  tube  may  be  supported  in  a  stand 
specially  made-or  it  may  be  held  in  the  hand. 

Water  is  poured  in  till  the  free  surfaces  are  at  some  one 
level  A  C.  We  now  wish  to  introduce  an  extra  portion  of 
water  such  as  would  fill  any  arbitrarily  chosen  volume  F  A. 
Before  pouring  in  this  additional  water  let  the  orifice  E  be 
firmly  closed  with  the  finger  or  by  any  other  means.  Then 
the  water  F  A  may  be  added  quickly  or  slowly.  As  we  do 
so  the  level  at  C  will  rise  but  will  not  rise  so  fast  as  does 
the  level  at  A.  When  the  water  has  been  added  let  the 
orifice  E  be  suddenly  opened.  We  shall  see  the  water  in 
the  E  branch  shoot  up  to  some  height  and  then  recede  and 
finally,  after  some  oscillations,  settle  at  a  new  level  H. 
If  we  repeat  the  same  experiment  with  treacle  the 
upward  shoot  of  the  liquid  on  opening  the  orifice  will 
not  be  so  quick  nor  will  the  oscillations  be  so   pronounced. 

If  instead  of  water  or  treacle  we  had  used  a  powder 
the  level  at  C  might  remain  unchanged  by  the  addition 
of  the  mass  F  A. 

Resuming  the  case  of  water  being  used  the  effects 
observed  will  vary  with  the  dimensions  of  the  tube. 
For  a  given  cross  sectional  area  the  effects  are  more  pro- 
nounced with  long  tubes  because  we  then  have  long 
columns  of  water.  If  the  length  of  the  tube  be  given 
the  section  should  be  fairly  broad.  In  a  narrow  sec- 
tion the  water  moves  with  difficulty.  With  a  section 
sufficiently  narrow,  water  will  not  move  at  all — that  is  it 
will  not  move  by  its  own  weight. 

If  now  we  consider  what  happens  when  the  orifice  E  has 
suddenly  been  opened  we  see  that  if  we  take  a  number 
of  normal  cross  sections  of  the  water  such  as  the  sec- 
tion O  N  each  corresponding  layer  of  water  will  take 
some  movement.    Down  the  middle  of  the  tube  we  have 
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a  central  core  of  water  molecules  commenciug  above  P 
and  ending  above  Q.  Each  of  these  molecules  will  be  dis- 
placed. 

If  we  consider  a  series  of  particles  in  the  outside  of 
the  water  columns — say  the  series  which  contains  A,  O,  B 
&c.  we  may  inquire  how  this  set  of  particles  moves.  If  a 
layer  of  water  such  as  0  N  were  to  move  bodily  into  the 
position  of  an  adjacent  normal  cross  section,  then  parti- 
cles like  that  at  N  will  have  to  move  slowest,  and  parti- 
cles like  that  at  0  will  have  to  move  quickest,  these  latter 
particles  having  the  longest  distances  to  travel.  The  cen- 
tral core  of  particles  P  M  Q  mil  have  a  sort  of  average 
velocity. 

There  is  however  no  reason  why  the  A  0  B  particles 
should  actually  move  more  quickly  than  the  central  core. 
On  the  contrary  there  is  a  reason  why  they  should 
move  more  slowly.  For  they  are  retarded  by  rubbing 
against  the  sides  of  the  tube.  Accordingly  they  actually 
do  move  less  rapidly  than  does  the  central  cere.  Be- 
tween the  central  core  and  the  outside  particles  such  as 
AOB  there  are  intermedial  series  or  files  of  particles. 

As  they  do  not  all  move  with  such  varying  velocities  as 
shall  allow  the  0  N  layer  of  particles  to  move  bodily  for- 
wards— retaining  the  character  of  a  normal  cross  section — 
it  follows  that  the  successive  layers  get  dislocated  or 
broken  up  and  so  the  particles  must  make  fresh  layer 
arrangements.  In  this  breaking  up  and  reforming  of 
ranks  the  particles  rub  against  each  other  and  the 
frictional  resistance  which  they  offer  to  each  other  is 
what  we  mil  call  a  feature  of  imperfect  fluidity.  It  is 
sometimes  called  viscosity. 

If  we  could  with  great  precision  watch  the  upmost 
layer  of  particles  that  shoot  up  towards  the  G  section 
we  should  see  that  the  inner  particles  rise  higher  than 
do  the  outside  particles,  so  that  the  free  surface  is 
momentarily  more  convex  than  it  will  be  when  the  water 
has  come  to  rest. 


NOTES  FORM  HOME. 


(From  our  own  Correspondent.) 

The  war  to  whicL  I  referred  in  a  previous  letter,  continues 
between  the  Southern  Railways.  The  Brighton  Oompany 
have  proposed  a  truce  of  five  years  durina;  which  time  things 
shall  remain  ^s  they  are,  neither  company  to  attempt  any 
variation  in  the  present  working  of  agreements  nor  advance 
any  hostile  claim  outside  of  or  inconsistent  with  the  existing 
state  of  things,  and  a  high  authority  to  be  appointed  to  a- 
ward  damages  against  the  company  acting  contrary  to  the 
fair  spirit  ani  meaning  of  the  asreementa.  The  South 
Eastern  cannot  seo  the  necessity  of  this  truce,  but  the 
Brighton  Oompany  consider  that  the  suggestion  made  is 
actually  necessary  before  any  project  dealing  with  a  working 
union  between  the  companies  can  be  even  considered. 

In  a  pamj)hlet  entitled  "  The  South-Eastern  Railway  :  a  few 
facts  on  its  management  under  Sir  E.  Watkin,"  Mr.  Abbott 
refers  to  Sir  Edward's  wanton  action  in  withdrawing  the 
Bill  for  the  fusion  of  the  three  companies  to  which  is  attribut- 
ed the  loss  of  £2,000,000  in  workinu  expenses,  an  unnecessary 
expenditure  of  money  in  law  and  Parliamentary  charges  and 
a  reckless  and  profligate  issue  of  debenture  capital  involving 
a  loss  to  the  company  of  a  million  sterling.  The  Standard, 
however,  in  a  leading  article  considers  that  to  remove  >Sir 
Edward  would  be  highly  injurious  to  the  Railway,  pointing 
out  that  the  movement  has  not  originated  within  but 
without.  That  a  fusion  of  the  Railways,  or  a  working  union 
would  nr'  tend  to  benefit  the  public  and  that  placed  in 
the  posit. in  of  the  South  Eastern  Railway  a  "  fighting 
chairman '  is  really  required.  Great  interest  centred  in 
the  ui'-eting  of  the  South  Eistern  when  desperate  efforts 
were  made  to  turn  out  the  chairman.  The  result,  however, 
was  that  he  is  supported  by  a  large  majority  and  the  attempt 
to  oust  him  resulted  in  a  vote  of  confidence  very  cordially 
granted  him.  We  shall  now  look  forward  with  interest 
aa  to  the  next  move  in  the  war  between  these  rival  companies. 

A  very  elegant,  and  admirably  executed  altar-piece  or 
reredos  has  ju^t  V>een  added  to  St  Paul's  Cathedral,  and  forms 
a  very  important  feature  in  (he  internal  arrangements  of  the 


building.  It  was  designed  by  Messrs.  Bodley  and  Garner 
and  is  entirely  executed  in  white  Parian  marble  with  bands 
and  panels  of  Rosso  Antico  Verdi  di  Prato  and  Brescia 
marbles  with  gilt  enrichments.  The  design  consists  of  a 
basement  with  sculptured  panels  supporting  .an  open  colon- 
nade semicircular  in  plan.  Over  the  centre  of  this  is  a 
large  group  of  sculpture,  the  whole  being  crowned  by  a  central 
niche  with  supporting  statues. 

An  account  has  been  recently  published  of  the  new  Maga- 
zine rifle  that  the  Special  Committee  on  small  arms  has  select- 
ed as  the  British  Magazine  rifle  of  the  future.  The  new 
weapon  is  described  as  a  modification  of  the  improved  "  Lee  " 
also  of  the  Manuliches  Austrian  rifle,  the  bolt  being  with- 
drawn by  a  straight  and  simple  backward  motion,  and  as  it 
can  be  worked  without  taking  it  from  the  shoulder,  the  rapid- 
ity of  fire  is  very  great.  It  is  said  that  46  shots  have  been 
fired  from  the  Manuliches  in  one  minute.  The  magazine 
holds  eight  rounds.  The  bore  of  the  new  rifle  is  OSOSinches  a 
reduction  upon  the  Martini  Henri  which  is  •45inches.  Among 
the  advantages  of  this  reduction  is  one  giving  a  higher  velo- 
city and  flatter  trajectory  to  the  bullet  in  flight.  The  trajec- 
tory of  the  new  rifle  is  very  flat  being  2  feet  10  inches  for 
400  yards  range  and  5  feet  for  500  yards  range  against  8  feet 
6  inches  the  case  of  the  Martini  Henri.  It  is  intended  to 
use  nickel  instead  of  copper  for  the  cartridge  cases  to  obviate 
the  accumulation  of  verdigris.  The  sighting  of  the  rifle  is 
somewhat  novel  and  is  arranged  for  a  power  up  to  3,800  yards. 
A  modification  of  the  bayonet  is  also  proposed.  The  experi- 
ments have  met  with  success  and  orders  have  already  been 
sent  about  for  a  considerable  number  to  be  tried  by  the  navy, 
army  at  home  and  in  India. 

At  the  Annual  General  Meeting  of  the  Institution  of 
Mechanical  Engineers,  held  this  week  at  the  Institution  of 
Civil  Engineers,  the  discussion  on  Irrigating  Machinery 
on  the  Pacific  Coast  was  resumed.  This  paper  deals  more 
particularly  with  the  peculiar  character  of  machinery  re- 
quired for  irrigation  and  drainage  in  California,  describ- 
ing in  detail  the  various  kinds  of  centrifugal  pumps  in 
use  in  that  country,  and  concluding  with  a  consideration 
of  hydraulic  rams.  A  paper  is  also  to  be  read  on  the 
position  aud  prospects  of  Electricity  as  applied  to  En- 
gineering by  Mr.  Geissel  of  Edinburgh ;  and  one  on  the 
Third  Report  of  the  Search  Committee  on  Friction :  Ex- 
periments on  the   Friction  of  a   collar  bearing. 

A  new  system  of  Electric  Tramway  (the  Lineff")  has  just 
been  shown  in  action  at  the  depot  of  the  West  Metropoli- 
tan Tramway  Oompany  at  Kew,  and  it  is  stated  that  this 
Comp'ny  intend  to  apply  the  system  to  their  line  between 
Hammtrsmith  and  Kew.  The  essential  novelty  of  the  sys- 
tem is  the  way  the  current  is  taken  from  the  main  conduc- 
tor which  is  laid  continuously  along  the  line.  A  copper 
insulated  conductor  is  laid  inside  an  iron  gas-pipe  of  about 
an  inch  in  diameter.  The  current  is  tapped  by  metallic  sad- 
dles about  3  feet  apart  and  which  are  screwed  in  through 
the  iron  pipe  and  into  contact  with  the  copper  core.  The 
conductor  is  laid  in  an  iron  trough  with  two  flanged  rails 
placed  over  it,  leaving  an  opening  between  them  as  in 
cable  tramways.  The  car  has  an  electric  motor  boxed  in 
under  the  floor,  and  from  a  longitudinal  central  bar  a  gun. 
metal  chain  bows  downwards  from  two  vertical  plates 
which  pass  from  the  two  ends  of  the  bar  between  the 
central  rails  of  the  tramway  into  the  trough.  The  con- 
tact of  this  chain  with  the  saddles  tapped  into  the  conduc- 
tor takes  off  the  current  which  is  led  to  the  motor,  and 
from  it  by  the  wheels  to  the  outer  rails  of  the  tramway, 
thus  completing  the  circuit.  The  cost  of  laying  down  the  cen- 
tral line  of  trough  rails  is  given  at  about   £2,000  per  mile. 

The  death  is  announced  of  Mr,  Waddell  the  well-known 
contractor  who  was  one  of  the  larg(  t  employers  of  labour 
in  the  Kingdom.  He  was  in  his  sixtieth  year.  The  death  is 
also  announced  of  Mr.  Godwin,  F.  R  S.,  the  late  Editor  of  the 
Builder. 


CHINA. 

(From  our  own  Correspondent.) 
The  reason  why  the  Yellow  River  has  a  tendency  to  over- 
flow the  low-lying  plains  south  of  it  is  because  the  land  to 
the  north  is  higher  than  that  on  the  south,  and  the  water 
very  naturally  tends  to  gravitate  to  lower  ground  than  that 
of  its  artificial  bed  on  the  north  side  of  the  delta  lands.  As 
time  goes  on  the   various    rivers    flowing    down   from  tho 
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■northern  elevated  lands  to  the  Yellow  River  bring  down  a 
tril)Hte  of  silt,  as  well  as  a  tribute  of  water,  and  thus  con- 
stantly iticrease  the  danger  of  a  rupture  of  the  embankments 
■on  the  soath,  by  raising  the  bed  of  the  river  from  the  north 
making  it  more  and  more  difficult  to  confine  the  river  to  its 
hisrh^r  and  most  northern  channel. 

During  the  occupation  oi  Northern  China  by  the  Kin  Tar- 
tars, in  the  twelfth  century,  the  banks  of  the  river  were  proba- 
bly neglected,  and  may  possibly  have  been  purposely  tampered 
with  liy  the  Chinese  MilitHry  Commanders,  entrusted  with  the 
task  of  expelling  the  invaders.  Finding  themselves  unequal 
to  conquer  their  enemies  by  the  ordinary  modes  of  warfare, 
they  may  have  had  recoarse  to  extraordinary  ones,  and  may 
possibly  have  cut  through  the  embanknaents  ■oi  the  river  in 
order  to  drown  out  their  conquerors. 

At  any  rate,  it  is  said  that  the  river  abaadoned  its  north- 
ern channel  altogether  in  the  thirteenth  century,  causing 
frightful  havoc  in  the  plains  of  Ho-Nan  and  Kiang-Su,  and 
whilst  flooding  the  low-lying  plains  to  the  south,  it  left  a 
large  portion  of  the  plains  of  Shan  Tung  and  Chih-li  Pro- 
vinces, which  it  hiid  fornnerly  watered,  like  a  barren  wilder- 
ness. The  consequence  of  all  this  caused  great  suffering 
throughout  China,  and  great  disorder  prevailed  in  all  the  pro- 
vinces north  of  the  Yangtze,  vfhich  no  doubt  prepared 
the  way  for  the  Mongolian  invasion  which  followed. 

The  invaders  being  a  hardier  race  than  the  Chinese  soon 
overcame  all  resistance,  and  their  indomitable  leader,  the 
mighty  Kublai  Khan,  having  seated  himself  firmly  on  the 
throne  of  China,  soon  set  to  work  to  rectify  the  mischievous 
results  caused  by  the  change  in  the  course  of  the  Yellow 
River  during  the  occupation  of  Northern  China  by  the  Kin 
Tartars.  Kublai  in  his  days  caused  the  banks  of  the 
river  to  be  attended  to.  and  cut  a  canal  from  Peking  to 
Tung  Chang  Fu,  in  Shan  Tung  Province,  near  where  the 
old  canal  connecting  the  Yangtze  with  the  Yellow  River 
terminated.  When  that  canal  was  finished  it  not  only  drew 
off  some  of  the  surplus  waters  of  the  Yellow  River,  but 
restored  fertility  to  the  arid  plains  of  Shan  Tung  and  Chih-li, 
through  which  its  course  was  led,  and  gave  access  to  the 
invaders,  by  water  to  all  parts  of  the  Empire,  and  permitted 
of  the  produce  of  the  Southern  Provinces  of  China  to  be 
brought  to  Peking  by  water  at  reasonable  rates. 

The  next  great  disaster  caused  by  the  doings  of  the  Yellow 
River  is  said  to  have  occurred  during  the  reign  of  the  Emperor 
Kien  Lung  of  the  present  Dynasty,  A.  D.  1736-1796. 

The  river  is  said  to  have  caused  a  great  deal  of  trouble  in 
those  days,  and  to  have  taxed  the  abilities  of  the  Government 
to  their  utmost  extent,  before  the  waters  were  brought  under 
anything  like  reasonable  control.  The  famous  Tartar  General 
or  Field  Marshal,  Ah  Kiang-Ohun,  was  appointed  to  su- 
perintend its  controllance,  with  unlimited  powers  to  do  as  he 
pleased  or  found  expedient  to  meet  the  requirements  of  the 
case.  Marshal  Ah,  on  that  occasion,  caused  the  waters  of  the 
river  to  be  diverted  into  two  main  channels.  He  further 
caused  to  be  built  a  sort  of  net- work  of  dykes,  as  supplementary 
embankments  to  restrain  the  rush  of  water  in  case  of  rupture 
of  the  main  or  principal  embankments  taking  place.  His 
plan  was  no  doubt  a  good  one,  but  the  perishable  nature  of 
the  material  used — millet  stalks  and  sand — soon  proved  that 
to  Keep  all  these  embankments  in  good  order  would  require 
more  money  and  labor  than  the  country  could  afford,  and 
they  were  allowed  to  crumble  away  uncared  for.  The  land 
occupied  by  the  crumbling  dykes,  being  brought  under  culti- 
vation by  enterprising  squatters,  who  having  no  other 
property  were  very  glad  to  get  such  pieces  of  land,  care- 
less of  the  terrible  consequences  that  might  follow,  as 
the    result   of    their   enterprising    and     industrious    actions. 

Tn  the  reign  of  the  Emperor  Hsien  Feng,  the  whole  Em- 
pire was  in  a  great  state  of  disorder,  and  the  embankments 
of  the  Yellow  River  and  Grand  Canal  appear  to  have  been 
left  to  take  care  of  themselves.  In  1854  there  was  a  rup- 
ture of  the  nortliern  embankment  of  the  Yellow  River,  and 
its  course  was  bodily  diverted  in  a  northerly  direction,  so  that 
it  flowed  into  the  Gulf  of  Pechili  on  the  north  of  the  Shan 
Tung  Promontory,  instead  of  on  the  south  of  it,  as  it  had  done 
before.  A  frightful  lot  of  damage  was  done  on  that  occasion, 
and  the  unsettlrd  state  of  the  country  prevented  proper  at- 
tention being  puid  to  (he  repairs  of  the  embankments  that 
held  out  still  on  the  south  side  ;  consequently  in  18.57,  or 
1858,  another  rupture  took  place,  this  time  in  the  southern 
embankment,  and  near  the  frontier  of  Ho-Nan,  Ohih-li  and 
Shan  Tung  Provinces.     The  course   of  the   river   was  not   al- 


together diverted  on  this  occassion,  nevertheless  a  considerable 
amount  of  damage  was  done  in  several  fertile  districts  of  Shan 
Tung  Province. 

In  the  year  1874,  H.  E.  the  late  Ting  Pao-Chen,  who  was 
then  Governor  of  Shan  Tung,  undertook  the  task  of  repairing 
this  breach,  so  as  to  confine  all  the  water  to  its  northern 
course,  in  order  to  reclaim  the  immense  tracts  of  rich  land 
then  lying  under  water  on  the  south  of  the  Main  River.  At 
the  invitation  of  H.  E.  I  visited  the  works  going  on  at  the 
breach,  and  remained  there  three  days,  during  which  time  I  saw 
enough  to  convince  me  that  such  work  would  not  stand,  and 
H.  E.  was  rather  annoyed,  because  I  was  honest  enough  to 
tell  him  so  when  he  asked  me  what  I  thought  of  what  he  was 
doing.  H.  E.  besides  conducting  the  ordinary  affairs  of  his 
Provin-cial  Government,  also  superintended  the  works  in  per- 
son and  was  to  be  found  at  the  breach  every  day,  as  soon  as 
he  had  finished  reading  and  answering  the  numerous  despatches 
that  reached  him  daily  from  all  quarters  of  the  province 
as  well  as  from  the  Central  Government  at  Peking.  All  the 
officers,  and  many  thousands  of  men,  employed  were  all  well 
paid  and  worked  diligently,  but  their  energies  were  not 
directed  in  a  proper  or  scientific  manner.  Hence  the  fault. 
The|principal  materials  used  at  all  the  Yellow  River  works 
are  millet  stalks,  called  Shu  Kiai,  mat  bags,  and  sand  or 
loam,  of  which  the  soil  consisfs.  The  millet  stalks  are  made 
up  into  immense  fascines,  or  saf  rollers,  if  such  a  name  can  be 
given  to  materials  used  in  stopping  instead  of  opening  a  breach. 
The  fascines  are  fastened  with  good,  new  and  stout,  though 
flexible,  hemp  ropes.  The  sand  or  loam  is  put  up  in  the  mat 
bags,  which  when  full  weigh  about  fifty  pounds.  When  every- 
thing Is  ready  the  fascines  are  rolled  up  to  the  breach,  lots 
of  men  going  on  and  holding  on  to  them  until  the  fascines 
reach  the  bottom  of  the  gap  ;  the  bags  of  sand  are  then 
thrown  in  behind,  and  on  top  of  the  fascines  to  weight 
them  down,  the  men  geting  off  as  soon  as  safe  to  do  so, 
that  is.  when  the  faoines  are  securely  fixed  by  pegs. 
Sometimes  the  fascines  are  swept  away  by  the  force  of  the 
current  before  they  can  be  sunk  or  fastened  down,  especially 
when  the  breach  is  getting  narrow. 

I  recommend  the  filling  of  old  junks  with  stones  for  the 
stopping  of  these  gaps,  quickly  and  effectually,  and  then  the 
facing  of  the  whole  of  the  embankments,  that  are  above  the 
level  of  the  plains,  with  blocks  of  concrete,  which  would 
prove  equal  to  what  is  required  of  them  if  properly  made  and 
properly  laid.  In  fact,  any  kind  of  material  imaginable  is 
likely  to  be  much  better  than  that  which  is  now  used.  The 
fascines  rot  and  decay,  in  one  year,  or  so,  and  the  sand  is  wash- 
ed away  by  the  current,  or  blown  away  by  the  strong 
winds  nearly  always  blowing  on  the  Yellow  River.  The  cost 
for  the  materials  I  recommended  to  be  used  would,  of  course, 
be  much  greater,  than  the  cost  of  that  which  it  has  been  cus- 
tomary to  u.se  from  time  immemorial.  Millet  stalks  and  sand, 
as  well  as  hemp,  and  rush  mats,  are  easily  obtainable,  whereas 
timber,  stone,  lime,  and  such  like  are  scarce  and  costly.  They 
are,  however,  the  best  kind  of  material  for  such  work.  There 
is  also  a  way  of  preparing  the  soil  in  such  a  manner  as  to  make 
it  far  better  than  it  is  without  any  artificial  preparation,  but 
the  Chinese  are  always  crying  out  against  increase  of  first 
cost. 

I  also  proposed  that  the  river  should  be  dredged  in  its 
entire  length,  deep  enough  to  admit  of  its  being  navigated 
by  steamers  from  which  dues  could  be  collected  for  the  main- 
tenance of  the  river  embankments. 

The  dredging  would  cost  a  lot  of  money,  but  the 
silt  taken  from  the  bottom  could  be  piled  up  against 
the  embankments  wherever  the  plains  are  below  the  level  of 
the  river,  and  thus  prevent  so  much  damage  being  done, 
as  is  done  now,  should  a  rupture  of  the  embankments 
take  place,  or  an  overflow  occur.  In  either  case  something 
much  more  substantial  than  the  material  used  at  present  is 
necessary  to  ensure  safety  and  long  lasting  of  the  embank- 
ments. The  work  is  of  course  a  gigantic  one,  any  way  w? 
like  to  take  it,  but  the  interests  at  stake  are  also  gigantic. 
The  inhabitants  of  the  fertile  plains,  watered  by  the  Yellow 
River,  are  always  exposed  to  the  great  danger  of  being 
flooded  out.  Millions  of  taels  are  spent  every  year  in  patch- 
ing up  with  sand  the  embankments  that  are  always  being 
washed  or  blown  away.  Stone  or  concrete  would  prove 
almost  everlasting. 

Two  foreign  Engineers  have  been  sent  to  survey  the  ex- 
tent of  the  damage  done,  and  to  report  on  the  way  they  may 
deem  best  to  effect  a  closing  of  the  breach.     Their  plans  will, 
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no  doubt,  be  much  better  than  Ohiae  se  ones,  but  they  will 
probably  be  pronounced  impracticable  on  account  of  the  great 
cost,  or  expense,  that  will  be  indispensable  to  their  being 
carried  out.  As  soon  as  the  native  officials,  who  have  been 
ordered  to  the  place,  get  there,  they  w  ill  probably  recommend 
the  work  being  done  in  the  old-fashione  d  way,  and  will  promise 
to  do  it  effectually  for  ridiculously  small  sums,  in  comparison 
with  the  amount  that  will  be  required  for  doing  the  work 
in  accordance  with  the  plans  proposed  by  the  foreign 
Engineers. 


NOTES  FROM  TENASSERIM. 
(From  our  own  Correspondent.) 

Since  writing  my  last,  we  have  been  visited  by  the  Chief 
Engineer,  who  came  with  the  express  purpose  of  reporting  on 
the  feasibility  of  a  railway  from  Mai-taban  to  Shwaygheen. 
Mr.  Dawson,  who  already  possesses  a  tramway  running  from 
a  place  called  Duyinzeik  to  Thaline,  a  distance  of  eight  miles, 
wants  Government  to  make  over  the  Martaban  Road  to  him 
to  construct  this  railway,  and  is  at  present  negotiating  for  it. 
His  Manager,  Mr.  Hilbert,  accompanied  the  Chief  Engineer 
in  his  inspection,  but  how  far  things  have  been  settled  I  can- 
not as  yet  tell.  If  the  present  cart  road  from  Martaban  is  to 
be  utilized  for  the  Railway,  I  am  afraid  a  good  deal  of  work 
will  have  to  be  done  in  the  matter  of  straightening  it,  as  the 
road  never  being  intended  for  a  railway,  has  a  good 
number  of  shai-p  curves  in  it.  Parallel  to  the  road  and  some 
distance  from  it,  there  is  a  waterway,  natural  in  some  parts 
and  artificial  in  others,  which  is  used  by  boats  coming  up 
from  Mnulmain.  This,  I  am  told,  has  not  so  many  bends 
as  the  road,  and  if  the  railway  could  be  made  to  take  a 
direction  near  this  cutting,  a  better  alignment  would  be 
afforded,  and  besides  the  cutting  could  be  benefited  by  having 
tlie  earth  required  for  the  railway  embankments  taken  from 
it.  At  present  the  cutting  is  na\'igable  only  during  the  rains, 
but  if  deepened  boats  could  go  through  with  the  tide  all  the 
year  round.  That  the  railway,  if  ever  it  becomes  unefait 
accompli,  would  rapidly  pay  itself,  is  the  opinion  of  many 
of  the  profession,  and  we  are  all  in  hopes  of  it  being  taken  in 
hand  soon.  Our  present  Chief  is  of  ripe  Burma  experience, 
and  we  may  be  sure  that  if  the  railway  is  really  the  desidera- 
tum it  is  said  to  be,  he  will  see  it  through.  The  only 
serious  obstacle  in  the  way  will  be  the  bridging  of  the  river 
Sittang — i.e.,  if  the  line  is  to  be  joined  on  to  the  Toungoo 
one. 

This  is  a  pretty  wide  river  and  noted  for  its  "bore,"  which  is 
of  some  height.  However,  Engineering  skill  will  soon  triumph 
over  this,  and  I  hope  to  report  in  my  next  something  more 
definite  about  this  line.  I  need  not  say  anything  of  the 
Toungoo-Mandalay  Railway,  for  I  am  told  that  with  the 
exception  of  the  delay  accruing  from  want  of  rails  being  sent 
out  from  England,  work  is  progressing  very  satisfactorily  there. 
An  accident  happened  to  a  material  train  and  one  woman  was 
killed,  I  believe.  This  was  at  a  place  near  Pyinmana.  The 
correspondent  to  the  local  paper  attributes  the  accident  to 
the  recklessness  of  some  one.  An  investigation  is  to  be 
held   and  I  shall  report  the  result. 

I  am  glad  to  state  that  we  have  had  no  fires  last  month. 
Writing  about  fires,  may  I  ask  if  brickwork  is  in  any  v.'ay 
injured  by  them.  I  have  seen  some  houses  that  had  been 
gutted  of  every  thing  but  the  walls,  and  to  all  appearances 
these  seemed  sound.  Could  you,  or  any  of  your  readers, 
oblige  by  informing  me  how  I  am  to  know  to  a  certainty 
when  such  walls  are  injured  and  unsafe.  Judging  from 
their  appearance  one  cannot  tell.  Is  there  any  practical 
test  to  find  out  their  worthlessness  ?  An  old  bricklayer 
told  me  that  it  is  always  well  to  let  such  walls  stand  over  till 
the  rains,  when  the  defects  or  weak  points  will  soon  shew;  but 
as  this  can  only  be  done  when  no  danger  to  other  houses  is 
likely  to  accrue  by  their  falling,  I  shall  be  much  obliged  if  any- 
body would  give   me  the  information   aske<l  for  above. 

The  Civil  Surgeon  of  Maulmain  has  furnished  the  Municipa- 
lity with  a  few  hints  on  the  sanitation  of  the  town,  and  amongst 
the  hints  I  see  one  about  procuring  gocxl  pot-ible  water  for  the 
pf.')()Ie.  I  earnestly  trust  the  Municipality  will  bestir  them- 
selves in  the  matter  and  construct  the  water-works  necessary, 
but  I  am  afraid  it  will  take  that  august  body  some  time  to 
recover  from  the  effects  of  a  good  hard  blow  they  lately 
received  from  the  Chief  Commissioner  regarding  their  adminis- 
tration.    The    Municipality    of    Maulmain   really    want    an 


Engineer  like  their  late  one,  Mr.  Addis,  to  have  lar^e 
Engineermg  works  undertjiken  and  done.  At  present  they 
have  none,  and  consequently  have  to  indent  on  the  P.  W.  D. 
for  help  on  any  great  matter. 

We  have  had  some  royal  visitors  lately.  Prince  Henri 
and  Princess  of  Bourbon  were  the  guests  of  our  popular 
Commissioner  for  a  few  days.  They  left  after  visitinur 
some  of  the  famous  1  (sic.)  caves  in  our  district.  I  won"- 
der  what  impression  they  have  taken  away  with  them  of 
the  Burmese.  Jack  Burnian  is  noted  for  his  idleness  and 
supineness  for  eveiything  connected  with  this  life,  and  if  they 
are  believed  to  be  the  laziest  race  in  creation,  few  will  say  that 
they  have  been  hardly  treated.  Ask  a  Bunnan  to  do  a  job  for 
you,  and  be  it  ever  so  early  in  the  morning,  he  will  tell  you  "All 
rightl'll  come  to-morrow,"  and  when  he  does  come,  it  will  only  be 
to  bargain  and  intimate  (if  he  is  satisfied)  that  he  will  start  the 
work  the  day  after.  An  experienced  ofiicer  once  told  me  that  no- 
thing less  than  a  famine  would  ever  make  a  Burmaii  less  supine, 
and  although  this  is  scarcely  in  keeping  with  Christian  senti- 
ments, I  do  believe  he  is  right.  The  reports  from  up-country 
are  to  the  effect  that  dacoity  is  diminishing,  but  this  was  said 
last  year  also.  Probably  the  approach  of  the  rains  is  in- 
ducing many  of  them  to  seek  better  shelter  and  food  than 
that  at  present  afibrded  by  the  jungles. 

The  Cathedral  and  Victoria  Park  are  in  statu  quo.  Work,  I  be- 
lieve, is  to  commence  on  the  former  as  soon  as  possible,  and  a  con- 
tractor is  being  looked  for,  the  old  one  having  failed  to  give 
satisfaction.  The  part  of  the  town  that  was  lately  burnt  down 
is  rising  up  again.  Houses  are  being  rapidly  built,  it  is  a 
pity  that  the  river  view  from  the  Lower  Main  Road  should  be 
spoiled  by  allowing  houses  to  crop  up  between  it  and  the  river. 
This  space  of  ground  is  so  uneven,  that  permission  to  build  or 
rebuild  on  it  could  easily  have  been  refused  by  the  Municipali- 
ty on  the  ground  of  its  being  unfitted  for  such  purposes.  The 
dust  in  Maulmain  still  continues  to  be  a  nuisance,  although 
most  of  the  roads  are  watered. 

The  B.  I.  S.  N.  have  very  kindly  commenced  to  run  three 
mails  a  week  from  Maulmain  now.  From  a  mail  once  a  week 
it  came  to  two,  and  now  we  have  three.  The  mails  leave 
Maulmain  every  Monday,  Wednesday  and  Friday,  another 
steamer  leaving  from  Rangoon  the  same  days. 

Our  Horticultural  show  came  off  on  the  27th  of  last  month, 
and  there  was  a  fine  display  of  vegetables  and  plants.  It  was 
always  supposed  that  cauliflowers  were  diflicult  to  grow  in 
Burma,  but  this  has  been  proved  to  be  wrong.  A  resident  of 
Maulmain  turned  out  cauliflowers  that  surprised  all,  and  though 
they  were  not  put  into  the  competition,  were  admittedly  the 
best.  The  secret  of  success  in  these  was  due  to  frequent 
transplanting,    a     wrinkle     worth     knowing. 

By-the-bye,  I  saw  a  tit^bit  in  your  paper  about  a  remarkable 
hand  at  whist,  one  of  the  players  getting  all  the  trumps  and 
the  others  ordinary  hands.  A  similar  instance  occurred  at  a 
place  near  Maulmain,  where  two  gentlemen  were  at  double 
dummy,  one  of  the  gentlemen  had  all  the  trumps  and  the  other 
had  all  the  spades,  and  on  turning  up  the  other  hands  the  full 
suits  of  diamonds  and  clubs  were  discovered,  respectively. 
Strange,  but  true  ;  for  I  had  it  from  one  of  the  gentlemen  con- 
cerned. 

A  word  before  I  close.  In  the  articles  on  "Mechanics"  by 
Mr.  Ewbank,  may  I  suggest  that  the  figures  be  reproduced 
on  all  the  pages  where  they  are  referred  to.*  It  is  such  a 
bother  to  have  to  turn  over  about  half-a-dozen  times  to  follow 
the  reasoning.  The  reason  that  Todhunter's  Euclid  is  more 
popular  than  other  works  on  geometry  is  due  to  this  fact,  viz., 
that  the  figures  are  reproduced  on  all  pages  where  they  are  re- 
ferred to.  A  little  more  attention  also  to  the  figures  would  be 
desirable,  for  many  of  them  are  blurred  and  indistinct  Re- 
garding the  diagrams  that  are  attached  to  your  paper,  it  is  a 
pity  your  correspondents  do  not  send  in  drawings  of  a  size 
suitable  to  its  pages.  I  fear  to  open  them  out  lost  I'll  not  be 
able  to  fold  them  back  again  to  their  old  position.  It  seems 
like  solving  a  puzzle  to  know  how  to  do  and  undo  them  proper- 
ly. Trusting  you  will  take  these  hints  in  good  part,  and 
wishing  you  every  success  and  prosperity  on  this  the  second 
year  of  your  existence. 


Maulmain  ;        1 
February  10,  1888.  / 


Dexter. 


*  Our  Corresponduiit    is  doubtless   nnaware  of    the  expense  and 
trouble  this  would  involve. — Ed.,  /.  E. 
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PUBLIC  WORKS  DEPARTMENT. 
Mysore,  February  18,  1888. 
Mr.  F.  J.  McLaughlin,  Executive  Engineer,  Ashtagrara  Channel 
Division,  is  granted    privilege    leave   of  absence  for  2  months  and 
24  days  from  the  26th  instant,  or  date  of  departure. 

Mr.  Govihdacharlu,  Assistant  Engineer,  is  appointed  to  officiate 
as  Executive  Engineer,  Aslitagram  Channel  Division,  during  the 
absence  of  Mr.  McLaughlin  on  leave. 

Burma,  February  18,  1888. 

Upper  Burma. 

With  reference  to  Burma  Gazette  Notification,  dated  the  28th 
January  1888,  Mr.  .J.  P.  Henderson,  Assistant  Engineer,  Ist 
grade,  jnined  the  Meiktila  Division  on  the  afternoon  of  the  24tl) 
January  1888. 

With  refeience  to  Oazeite  of  India  Notification,  dated  the  14th 
December  1887,  Mr.  C.  C.  S.  Clarke,  Assistant  Engineer,  1st  grade, 
reported  his  arrivnl  at  Riingoon  on  the  forenoon  of  the  ,26th 
Decembt-r  1887,  and  is  posted  to  the  Meiktila  Division,  which  he 
joined  on  the  afternoon  of  the  10th  January  1888. 

Madras,  February  21,  1888. 

Mr.  H.  E.  G.  Evans,  Executive  Engineer,  4th  grade,  sub. 
pro  tern.,  is  granted  furlough  (m.c.)  for  nine  months  from  date  of 
relief. 

The  following  posting  is  ordered: — 

Captain  L.  Langley,  R.E.,  Executive  Engineer,  2nd  grade, 
sub.  pro  tern.,  to  the  office  of  the  Chief  Engineer  foi  Irri;;a- 
tiou  as  a   temporary  measure.     To  join  on  return  from  furlough. 

Punjab,  February  23,  1888. 

Mr.  J.  K.  E.  Verschovle,  Assistant  Enffineer,  1st  grade,  from 
the  Office  of  Superintending  Enuineer,  Bari  Doab  Circle,  wliich 
he  left  on  the  forenoon  of  the  4th  Februaiy  1888,  to  the  Ist 
Division,  Bari  Doab  Canal,  which  he  joined  on  the  forenoon  of 
the  same  day. 

Bombay,  February  23, 1888. 

Mr.  O.  Snbrao,  B.A.,  L.c  E.,  is  appointed  to  the  Public  Works 
Department  as  an  Assistant  Engineer,  3rd  grade. 

Mr.  H.  Ramanna,  B.A.,  l.c.e.,  is  appointed  to  the  Public 
Works  Department  as  an  Apprentice  in  the  Engineer  Establish- 
ment on  probation  for  one  year. 

Central  Provinces,  February  25, 1888. 

Nine  months'  furlough  is  granted  to  Mr.  J.  B.  Leventhorpe, 
Executive  Engineer,  with  effect  from  such  date  as  he  may  be  per- 
mitted to  avail  himself  of  it. 

Mr.  H.  L.  Cleaver,  Assistant  Engineer,  attached  to  the  Wardha 
Coal  State  Railway,  is  temporarilv  transferred  to  the  Eatni- 
TJmaria  Section  of  the  BilaspurEtawah  State  Railway.  Mr. 
Cleaver  made  over  charge  of  his  duties  at  Warora  on  the  after- 
noon of  the  12th  current,  and  reported  his  arrival  at  Umaria  on 
the  afternoon  of  the  14th  idem. 

N-W.  P.  and  Oudh,  February  25, 1888. 

Irrigation  Branch. 

Mr.  J.  H.  William,  Executive  Engineer,  3rd  grade,  sub  pro  tern., 
Cawnpore  Division,  Lower  Ganges  Canal,  is  transferred  to  the 
charge  of  the  Bhognipur  Division,  Lower  Ganges  Canal,  vice  Mr. 
Thornhill,  Executive  Engineer,  granted  furlough. 

Mr.  R.  A.  Cordner,  Executive  Engineer,  1st  grade,  is  trans- 
ferred from  the  Meerut  to  the  charge  of  the  Aligarh  Division, 
Ganges  Canal,  vice  Mr.  Barron,  Executive  Engineer,  granted 
furlough. 

Mr.  E.  A.  Carswell, Executive  Engineer,  3rd  ^rade,  sub.  pro  tern., 
is  transferred  from  the  Anup.>!hahr  Division  and  posted  to  the 
charge  of  the  Meerut  Division,  Ganges  Canal,  as  a  temporary 
measure,  vice  Mr.  Cordner,  Executive  Engineer,  transferred  to 
the  Aligarh  Division. 

Buildings  and  Roads  Branch. 
Mr.  J.  W.  Alexander,  Executive  Engineer,  Ist  rrrade,  on  special 
duty,  Office  of  Sperintending  Engineer,  3rd  Circle,  Provincal 
Works,  is  appointed  to  the  charge  of  the  Lucknow  Division,  vice 
Mr.  W  C.  Wrisrht,  Executive  Engineer,  Ist  grade,  granted  fur- 
lough in  India  for  two  years. 

India,  February  25,  1888. 

The  services  of  Mr.  R.  S.  .1  Routh,  Executive  Engineer,  4th 
grade,  sub.  pro  tern.,  Siate  Railways,  on  his  return  from  furlough, 
are  placfd  at  the  di«po»al  of  the  Agent  and  Chief  Engineer, 
Bengal-Nagpur  Railway  Company. 

Mr.  W.  C  L.  Floyd,  Ex-cntive  Engineer,  ist  grade,  sub. ^o 
i«7n.,  Dt-puty  Consulting  Engineer  to  the  Government  of  India  for 
Railwavw,  Calcutta,  is  granieil  special  leave  for  a  period  of  two 
years,  iinder  ihe  terms  of  Public  Works  Department  letter  of  3rd 
October  1887,  with  effect  fmni  Ist  April   1888 

Mr.  J  R.  Bell,  Superintending  Engineer,  3rd  class,  temporary 
rank,  Siate  Railways,  is  appointed  Engineer-inChief  of  the 
Chenab  Bridge  Works  at  Slier  Shah,  under  the  ordeia  of  the 
Director  of  the  North- Western  Railway. 


Mr.  W.  D.  Harrow,  Assistant  Engineer,  Ist  grade,  State 
Railways,  is,  on  return  from  furlough,  placed  temporarily  at  the 
disposal  of  the  Punjab  Government  for  employment  on  the  Patiala- 
Bhatinda  Railway. 

Colonel  A.  LeMessurier,  c.i.b.,  r.b.,  Chief  Engineer,  3rd 
class,  sub.  pro  tern.  State  Railways,  is  appointed  to  officiate  a« 
Consulting  Engineer  to  the  Government  of  India  for  Railways, 
Calcutta. 

Major  W.  H.  Coaker,  R.B.,  Deputy  Consulting  Engineeer 
for  Railways,  Madras,  to  officiate  as  Deputy  Consulting  Engi- 
neer to  the  Government  of  India  for  Railways,  Calcutta,  until 
further  orders. 

Colonel  K.  A.  Jopp,  r.b..  Deputy  Consulting  Engineer  for 
Railways,  Madras,  is  appointed  Deputy  Consulting  Engineer  to 
the  Government  of  India  for  Railways,  Calcutta. 

Major  S.  Smith,  r.e..  Officiating  Deputy  Consulting  Engineer 
for  Railways,  Madras,  is  confirmed  in  that  appointment. 

The  services  of  Mr.  F.  B.  Hebbert,  as  Executive  Engineer,  3rd 
grade,  State  Railways,  are  placed  at  the  disposal  of  the  Govern- 
ment of  Bengal  for  emplovment  in  the  Railway  Branch. 

Lala  Rala  Ram,  Assistant  Engineer,  3rd  grade,  State  Railways, 
is  promoted  to  Assistant  Engineer,  2n<l  grade,  with  effect  from 
the  1st  January   1888. 

Mr.  T.  Beatty,  Executive  Engineer,  Ist  grade,  Bengalj  is 
granted  special    leave    for   one  year. 

Director- Oeneral  of  Railways. 
With  reference  to  Public  Works  Department  Notification,  dated 
17th     February    1888,    Lieutenant     Charles    Stuart    Rose,    r.e., 
A-ssistant  Engineer,  2nd  grade,    is    posted   to   the  North- Western 
Railway. 


Enlitan  (Engiiteering  patent  Register. 


SpKClFICATIONS  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department  : — 

Tlie  22nd  Fe'briiary  1888. 

116  of  '87. — Neil  Fox,  of  Shahjahanpur,  in  the  North-West  Provin- 
ces of  IJritish  India. — For  improvements  and  addition* 
to  suf/ar-cane  crushing  mills. 

137  of  '87— Edward  Lennon  Cantwell,  Civil  Engineer,  of  the  Town 
of  Calcutta  — For  improvementa  in  roler  cotton  gint 
and  improved  roller  cotton  gins  for  manual,  cattle,  or 
steam-  pov^er. 
20  of  '88  —William  Dalrymple  Borland,  of  London,  England, 
Analytical  and  Consulting  Chemist  — For  improve- 
ment.i  in  explosive  substances  and  absorbent  materiaU 
therefor. 

WANTED. 

FOR  THE  N.-W.    RAILWAY,    SINDH    SECTION 
SUKKUR  :— 
One    Mechanical  Draftsman ;    must   be    competent   to 
design  Engines,  Machines,  &c.,  &c.,   and    with   experience 
gained  in  some  Railway  Workshops  in  Europe. 
One  European  trained  Painter  Foreman. 
One        do.  do.       Tinsmith. 

Six         do.       Leading  Fitters. 
Four       do.       Boiler  Makers. 

None  but  thorough  experienced,  smart,  and  steady  men 
need  apply,  sending  copies  of  certificates,  which  will  not 
be  returned. 

Replies  will  be  sent  to  successful  candidates  only. 
Address — Loco,  and  Carr.  Superintendent, 

SukJcur 


EAST  INDIAN  RAILWAY. 


Sale 


of    10.000  tons  old  surplus  slack, 
screened  or  unscreened. 


The  Agent  is  prepared  to  accept  tenders  for  purchase  of  old  screened 
slack  (for  Bull's  kilns)  or  unscreened  slack  delivered  into  wagons 
at  Giridih.  Purchaser  to  take  delivery  before  .Tune  30th.  Cash  and 
despatch  order  to  be  sent  to  the  Colliery  Manager. 

Tenders  to  be  sent  to  the  undersigned  for  any  quantity  from  10  ton* 
to  10,000  tons  stating  price   offered   and   time   within    which  delivery 

will  be  taken. 

D.  W.  CAMPBELL, 
Calcutta  :  1  Agent. 

21«(  February  1888.  / 
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GREAT  INDIAN  PENINSULAR  RAILWAY. 

_  OLD  RAILS  FOH  SALE  , .  ^^      ^..  ^    . 

'TTHE  Acting  Agent  will  be  prepai-ed  to  receive  at  Ins  Ottice,  \  ictoria 
1      Terminus,  Bombay,  up  to  1  p.m.  (Gunfire)  on  Wednesday,  the  28th 
proximo.    Tenders  for  the  purchase   of  the  following  old   Rails   double 
Aeaded  Section  6SIbs.  to  851bs.  per  yard. 

VIZ : — 
2,100  tons  Olil  Iixm  Riils  in  various  lengths  from  12ft.  to  26ft. 
100  tons  of  pieces  of  Old  Rails  10ft  and  under. 
BOO  toBs  of  pieces  of  Steel  Riiils. 
Tkeaanus  are  tiow  lying  on  the   Company's   premises   AVari   Bunder, 
Mazason,  Bombay,  and  may   be  viewed  on   application  to  the   Wharf 
SapennteiHlent. 

Offers  (which  must  lie  made  on  the  Company's  form  to  be  obtained 
from  the  undersigned)  must  specify  the  quantity  required  the  rate  per 
ton  weighed  over  on  tlie  spot,  and  the  period  within  which  delivery  of 
the  Rails  will  be  taken. 

Deliverj-  will  be  made  by  the  Company  into  Barges  to  be  provided 
hkI  placed  by  the  purchaser  alongside  the  Wharf.  Payment  must  be 
Bade  at  the  time  of  delivery. 

The  Acting  Agent  reserves  the  right  to  reject  any  or  all  of  the  Tenders. 
Storek KErKR's  Office,  Parkl  ; \  ALFRED  KINC, 

20(A   /rftjKury    1888.  )  ^torekeejier. 


Hodgart's  Patent  Combined 

Lever  and  Hydraulic 

Cotton  Press. 

Estimates  for  Press  complete,  spare 

Gear,  Pumps,  Engines  and  Boilers 

supplied  on  application. 


BETTS,   CRAIG   &   Co., 
Bombay, 

(25)       Sole  Agents  for  India. 


gOOGHLY  DOCK  AND   SHIPBUILDING  jm, 

IRON  FOUNDRY 

AND 

STEAM    SAW    MILLS. 

This  Establishment  undertakes  the  CONSTRUCTION  and 
REPAIRING  of  all  sorts  of  Boats,  Steam-Launches,  etc. 

Ornamental  and  Ordinary,  supplied  at  shortest  notice  on 
most  favourable  terms. 

Quotations  given  for  all  descriptions  of  wooden  and  iron 
■works  suitable  for  Factobiks,  Mills,  Palaces  of  Princes  and 
Noblemen  ;  also  for  public  and  private  buildings. 

Apply  to — 

REID    &    COMPANY, 

HOOGHLY  DOCK  YARD, 

OR   AT   THE   OOMPANT'S   OFPIOE, 
12,    LALL   BAZAR  STREET,    CALCUTTA. 


ESTABLISHED  MORE  THAN  100  YEARS. 

Coach  Builders  to  all  the  Viceroys   and  most  of  the  nobility  of  India 

Five  Medals  for  excellence  of  work. 
Carts  as  per  illustration  from        ...  .••  ...  Rb.  376 

Ph.-etons  from  ...  •••  •••  ••■     "    J^ 

Only  best  procurable  Materials  used  and  all  work  guaranteed.    Mate- 
rial sunnlied  at  the  lowest  rates.     Catalogues  on  application. 

8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 

WESTERN 


[29] 


HOTEL, 

BOMBAY. 


TRAUTWINE'S 

FOCEET  BOOK 

'*  Beyond  all  question  the  best  practical 
manual  for  the  Kngineer  that  has  ever  ap- 
peared."— "  Manual  for  Railroad  En- 
OINEEB8,  by  Prof.  Oeorge  L.  Vote,  C.E. 


JOHN  WILEY  &  SONS,  Nkw  Yobk. 

E.  4,  F.  N.  SPON,  London. 


The  ENCINEERINC  &  MINING  JOURNAL. 

Subscription  Pkice,  including  postaiie  for 
India  and  all  countries  in  the  Postal  Union, 
$.^  =  208.  =R8.  14  per  annum.  All  payment* 
must  be  made  in  advance. 

The  Scientific  Publishing  Co., 
27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 

ITE-W  BOOKS. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I.C.E.,  lat«  Executive  Engineer, 
P.W.D.,  Pnnjab,  Fellow  of  the  Punjab  Uni- 
versitv. 

Specifications  of  Works,  with  a  few  Useful 
Rules,  Formula;,  and  Tables,  Illustrated  with 
Examples,   Re.   I-O-O. 

UsKFUL  IloLBS  andTablbs  relating  to  Mea- 
surement of  Timber.  Illustrated  with  Practical 
Examples.  Second  edition,  revised  and  im- 
proved.     Rs.  2-8-0. 

*."  These  Tiibles  give  at  tlfcht  the  cubic  and  super- 
ficial cnntentH  of  Tiiubers.  Tlieyare  designed  for  the 
use  of  Entfineers.  Overseers.  Contractors,  and  others. 

Thk  new  IMPICKlAL  PHKSS,   Lahore. 


PATENT  POCKET  SLIDE  RULES, 

For  Engineerins:  Oalculations, 

For^vin£  at  sitht  results  which  'would  otlurwist 
be  only  obtained  by  ivorkin^  tedious  mathemaiitml 
formula. 

Designed  and  patented  by  LALA  GANQA  RAM, 
A.  M.  I.  0.  B,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  PuDJab 
No.  1.— For  Soautlintts  of    Timber  in  Beams  and 
Joists,  and  for  Strains  on  Trusses,   Ap- 
plicable to  all  forms  and  Spans.     Price 
Us.    ..  ..  10 

No.  S.— For  Thickness  of  Retaining;  Walls  (level 
topped  and  surcharged),  all  shapes  and 
heights,  under  all  possible  condition*. 
Price  Ks.  . .  .     « 

No.  3.— For  Strains  on  Girders  (plate,  briced, 
lattice,  wan-en,  &c.,  all  form  anJ  spans) ; 
Heurting  and  Shearing  Sti-ains  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  counter-bracing  det«r. 
mined  at  sight,     i'rice  Bs.  ..  !• 

:-  v  FULL  SET  FOR  Rs.  24 

Illustrated  Pamphlet  of  Instructions,  shewing 
several  examples  worked  out,  accompany  each  in- 
atrumout.     Pamphlet  separate,  8  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 


GEO.  G.AHAGAN  &  CO., 

ENaiNEERS,    rOTJNDERS,    AND    TIMBER  MERCHANTS, 

CASTINGS  UP  TO  30  TONS  DAILY,    FORCINGS  UNDER  STEAM  HAMMER~    RIVETTING  BY  HYDRAULIC  RIVEHER. 


Designs  and  Estiinates  furnished  for  Bridges,  Roofs,  and  all  kinds  of  Iron  and  Brass  work. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN   FIRMS:— 

Brown    and    Llay's    Portable    Engiiu-s,    Vertical    Engines,    and    Centrifugal   Pumps.     The  Rheilish  Dynamite 

Company-    The  United  Ehenish  Westphalian  Gxmpowder.    Lee  and  Son's  Celebrated  Portland  Cement. 

J.  Z-  Morgan  and  Son's  Mangalore  Tiles, 

FOR  SALE  :— Corrugated  Iron,  ("Ash  and  LacyV  well-known  Globe  Brand,)  Plato,  Bar,  Angle  and  Tee  Iron,  Cast  and 

Wrought  Iron  Pipes  and  FittinKS,  Tools,  &c. 
QlABgow  Coats  Iron  and  Stool  Company's  Stool  anl  Iron  Angrlos  and  Toos.   Flat,  Hound  and  Sciuare  bars  "  Coats  Best. 
No.  1  Dynamite  ...  ...  Rs.  1    6  per  lb.     I    No.  1  Blasting  Gelatine  ...  ...  Rs.  1    12  per  lb. 

Treble  Dynamite  Detonators  ...     „    2  10  per  100    I    Gelatine  Detonators  ••  -     »    2    14  per  100 

(44)  BELLASIS  ROAD,   BYCULLA,  BOMBAY. 
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The  Ofice  of  Publication  of  {illiian  (iPngtnrrrins  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communioations  bearing  ttpon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,    Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmbb.  Lawrib  &  ('o.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Strtns  of  Subscription  : 

Yearly.  Half-yearly. 

IncIudiDg  Postage  in  India        ...  Rs.  12     ...     Rs.  7 

Specimen  copy — Free ;  Single  copy — One  Rupee. 

Foreign  Subscriptions  .should  be  converted  at  current  exchange 
and  postage  added. 


Quarterly. 

Rs.  4 
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ANSWERS  TO  CORRESPONDENTS. 
"Old  Sub,"  "  A  Contractor,"  "T.  R.  C.,"and  "  Economist. "- 


In  our  next. 


RAILWAY  TRAFFIC  IN  BENGAL. 
The  Secretariat  Report  dealing  with  the  rail-borne 
traffic  of  Bengal  during  the  official  year  1886-87  is  a 
comprehensive  State  paper,  and  likely  to  bo  of  more  use, 
we  take  it,  than  a  good  many  of  the  Blue  Books  with 
which  Government  printers  are  usually  concerned. 

It  is  a  Report  based  on  returns  furnished  by  all  the 
Bengal  and  Behar  railways,  by  the  Collector  of  Customs, 
Calcutta,  by  Divisional  Commissioners,  and  Di.strict 
Officers,  and  deals  with  its  subject,  and  all  possible  col- 
laterals, so  exhaustively  as  almost  to  be  diffuse.  As,  for  in- 
stance, in  a  statement  shewing  the  average  wholesale  prices 
which  prevailed  in  Bengal  markets  during  the  year  under 
review,  as  compared  with  1885-86.  A  comparison  of  total 
values  of  rail-borne  export  and  import  trade  between  the 
two  years  seems  more  to  the  point.  The  former  shewed 
an  increase  of  1'4.5  per  cent.,  the  latter  a  decrease  of  13'12 
per  cent.  The  largest  falling  off  in  imports  occurred  in 
the  trade  carried  from  the  North- Western  Provinces  and 
Oudh.  Small  though  the  figures  for  increase  of  export 
trade  appear  we  look  upon  them  as  most  encouraging. 

Western  Bengal  last   year   exported    2,19,478   maunds 
more  of  coal   than    in    1885-86.     The   improvement   was 
due  to  a  demand  from  foreign  railways  and  mills  up-coun- 
try. About  coal,  here  is  an  extract  from  the  Commissioner 
of  Burdwan's  Administration  Report :    "  The  demand  for 
coal,   especially   during   the  last  six  months  of  the  year 
has  been  very  great.     From  the  statements  received  from 
the  station-masters  it  appears  that   the    exports    of    coal 
from    the    sub-division   have    been  783,517  tons,  againsl; 
598,794  tons  in  the  previous  year  and    635,921    tons    in 
1884-85.     The    increase    has  been  chiefly  at  the  Sitaram- 
pore  station,  from  which  alone    245,652    tons    have    been 
despatched.     Though    I   was  aware  of  the  great  briskness 
of  the  coal  trade,  this   enormous    increase    surprised    me, 
and    I    asked  the  station-master  of  Sitarampore  to  verify 
his  figures,  when  he    re-asserted    their  correctness.     Sita- 
rampore   is    the    railway    station    for  the  Alipore    Coal 
Company  and  the  Bonea  and    Belrui    collieries,    for    the 
new    Beerbhoom    Coal  Company,     the     Equitable     Coal 
Company,    and    many   native  companies.     The  stocks  of 
all  the  companies  have  been    exhausted,    and    the    price 
of    coal    has  risen.     The  causes  for  the  great  increase  are 
no  doubt  partly  the  revival  of  the  jute  trade    in    Calcutta, 
and  partly  the  increase  in  the  lime  and  brick  industries  in 
Raneegunge,  but  it  is  chiefly  due  to  some  of  the  steam- 
ship companies  now  making  use,  as  lam  informed,  of  Indian 
coal."     As  to  metals,  we  are  told  that  the  quantity  of  un- 
wrought  copper  exported  from  Calcutta  shewed  a  decrease  of 
22,208  maunds,  namely,  17,288  maunds  in  the  despatches 
to  the  North- Western  Provinces  and  Oudh,  4,675  maunds 
in  those  to  the  Punjab,  and  245   maunds  in  those  to  other 
places.     The   imports  of  unwrought  copper  into  Calcutta 
last   year   by   sea  fell  off  by  10  per  cent.,    and    this    fact, 
coupled  with  a  slackness  in  demand  said  to  be  due   to 
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stocks  being  held  at  some  of  the  manufiicturing  centres, 
led  to  a  decline  in  the  upward  trade.  The  increase 
shew-u  under  iron  Wivs  mainly  due  to  the  increase  in  the 
quantities  exported  from  Calcuttix  to  the  North-Western 
Provinces  and  Oudh  (18,450  maunds),  and  to  the  Punjab 
(31,909  maunds).  The  increase  occurred  chiefly  in  scrap 
iron,  machinery  for  mills,  &c.  In  "  other  metals "  the 
consignments  to  the  North-Western  Provinces  and  Oudh 
bom  Calcutta  decreased  from  88,100  maunds  to  54,742 
maimds. 

The  extended  use  of  kerosine  oil  and  the  reduction  in 
railway  charges  led  to  an  increase  in  the  quantity  sent 
from  Calcutta  to  the  North-Western  Provinces  and  Oudh, 
the  exports  amounting  to  77,245  maunds,  against  57,756 
maunds  in  1885-86. 

A  \i\Tgc  decrease  in  the  export  of  railway  plant  and 
rolling-stock  is  accounted  for  as  being  due  to  diminished 
supplies  carried  to  Sindh  and  the  Central  Provinces.  To 
the  completion  of  local  railway  lines,  that  is  to  say.  No 
matter  for  regret,  therefore,  imperially  considered. 

For  most  of  us  the  most  interesting  part  of  this 
review  will  be  the  chapter  relating  to  the  traffic  along 
the  State  Railways  that  are  in  their  infancy,  and  on 
trial.  In  that  connection  it  is  satisfactory  to  find  that 
the  aggregate  traffic  carried  by  these  lines  has  risen 
steadily  from  259^  lakhs  of  maunds  in  1884-85  to  nearly 
343^  lakhs  in  1886-87.  When  their  construction  was 
on  the  tapis  croakers  by  the  dozen  used  to  asseverate 
that  they  were  sure  not  to  attract  traffic,  and  sure  not  to 
pay.  To  these  dismal  vaticinations  the  figures  now  be- 
fore us  give  an  emphatic  and  unanswerable  denial. 
Perchance  they  may  help  to  mitigate  the  force  of  melan- 
choly prognostications  when,  in  future,  well-promising 
Engineering  projects  come  to  be  considered.  We  note 
that  the  increase  in  traffic  was  most  conspicuous  on  the 
Tirhoot  line.  One  main  reason  for  that  is  probably  that 
the  Tirhoot  line  is  the  oldest ;  has  had  most  opportunity 
to  inspire  confidence  amongst  populations,  naturally  sus- 
picious of  any  new  thing,  and  as  a  consequence  to  attract 
traffic.  The  moral  is  very  obvious,  and  is  a  hopeful  one 
for  Engineers.  The  Dacca  State  Railway,  completed  in 
i  February  1886,  was  in  working  order  during  the  year 
under  review,  except  for  a  short  time  during  the  heavy 
floods  of  September  and  October  1886.  Of  the  total 
downward  trade  raw  jute  represented  8054  per  cent.,  and 
hides  and  skins  12  30  per  cent.  In  the  upward  traffic, 
the  principal  article  was  European  cotton  piecegoods. 
which  formed  3531  per  cent,  of  the  total  trade.  Man- 
chester ought  to  be  told  of  that  fact.  It  might  induce 
some  of  her  millionaires  to  be  more  helpful  to  the  cause 
of  Indian  Railway  construction  than  they  have  shewn 
themselves  of  late.  Here  is  a  quotation  from  our  text 
which  we  commend,  in  that  connection,  to  the  notice  of 
such  old  fogies  as  still  believe  in  waterways  as  efficient 
competitors  to  railways.  It  runs :  "  In  the  report  for 
1885-86  it  was  explained  that  the  abnormally  large 
increase  in  the  river-borne  trade  during  that  year  was 
due  to  the  temporary  stoppage  of  goods  traffic  on  the 
Eastern  Bengal  State  Railway  in  September   1885    owing 


to  a  breach  caused  by  the  floods.  During  the  past  year 
no  such  cause  existed,  and  consequently  this  trade 
resumed  its  normal  state.  " 

It  may  interest  some  of  our  readers  to  hear  that,  in 
connection  with  Northern  Bengal  State  Railway  Traffic 
Returns,  the  greatest  fluctuation  occurred  under  the  head- 
ing "  Beer"  and  is  ascribed  to  the  business  done  by 
Messrs.  Meakin  &  Co.  at  the  Sonada  Brewery,  ten  miles 
this  side  of  Darjeeling.  The  troops  at  Darjeeling  have 
taken  kindly  to  the  Sonada  tap  and  the  local  Commis- 
sariat Department  gets  its  supplies  thence  instead  of  from 
Calcutta.  Apropos  of  spirituous  liquors  generally,  it 
appears  that  the  upward  traffic  of  the  province  was 
almost  the  same  as  in  the  previous  year,  but  below  the 
figures  of  1884-85  by  4,239  maunds. 


THE  WORKING  OF  THE  FOREST  DEPARTMENT 
IN  THE  NORTH-WEST  PROVINCES  AND  OUDH. 

Chapter  VII.  of  Sir  Alfred  Lyall's  review  of  his  admi- 
nistration of  government  in  the  North- West  Provinces 
and  Oudh  is  devoted  to  the  work  of  the  local  Forest 
Department  between  1882  and  1887  ;  and  is  a  record  of 
progressive,  unsensational,  useful  work,  which  reflects 
credit  on  that  Department.  In  1887  there  were  3,610 
square  miles  of  forest  reserves  in  the  united  provinces, 
besides  70  miles  of  protected  forests,  and  118  miles  of 
tree  and  grass  jungle  redeemed  from  waste  in  the  Banda 
district.  This  last  mentioned  domain  was  bought  from 
private  owners  at  a  moderate  cost  ;  and  the  purchase 
was  determined  on  because  the  coppice  forests,  which 
formerly  covered  large  areas  in  this  part  of  the  country, 
and  which  provided  the  people  with  wood  and  grazing 
in  times  of  drought,  were  found  to  be  rapidly  dis- 
appearing before  the  plough,  and  under  stress  of  de- 
mand from  the  railways  and  large  towns.  The  forests 
in  the  Oudh  circle  are  all  Sub-Himalayan,  and  the 
other  circles  contain  large  areas  of  hill  forests,  valua- 
ble mainly  for  supplies  of  large  timber,  which,  it  is 
written,  "  private  forests  will  soon  cease  to  yield."  Apro- 
pos ;  it  is  a  moot  point  whether  the  forest  areas  presently 
available  to  meet  the  numerous  calls  made  on  their 
resources  are  as  extensive  as  on  economic  grounds  is 
to  be  desired.  Decision  as  to  this  matter  the  author  of 
the  retrospect  lying  before  us  thinks,  must  depend  largely 
on  the  industrial  development  of  the  country,  and  the 
increase  of  population.  In  all  probability  the  time  has 
gone  by  for  any  very  extensive  additions  to  existing 
area.  The  main  thing  to  be  cared  for  now  is  consolid- 
ation ;  endeavour  to  improve  the  condition  and  value 
of  such  present  and  potential  timber  supplies  as  the 
State  has  power  over,  and  can  nurse.  In  such  directions 
there  is  need  for  expenditure  of  money  ;  for  a  remuner- 
ative investment  of  money.  We  are  glad  to  find  that  fair 
progress   is  being  made  towards  the  desired  results. 

With  regard  to  the  financial  results  of  the  Forest  De- 
partment of  Sir  Alfred  Lyall's  government  during  the 
last  five  years,  there  has  been  steady  improvement  in  the 
matter  of  earnings,  which  rose  from  Rs.  10,13,403  in 
1883-82  to  Rs.  15,73,556  in  1887.     If  all  Indian  Depart- 
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ments  were  as  business-like,  and  as  successful  in  business, 
taxes  could  be  dispensed  with,  and  we  should  arrive  with- 
in more  measurable  distance  of  the  millenium  than  Dr. 
Cumming's  prophecies   ever    brought   wistful   humanity. 
In  this  connection  it  is  noteworthy    that  the  Forest  De- 
partment's systems  of  toll  and  cess,  in  spite  of  consequent- 
ly handsome  balances  on  the  right  side  of  the  books,  are 
far  removed  from  grasping  or  exorbitancy  ;  are  benevolent 
rather ;    communistic  in  the  best  sense  of  the  word  in  the 
means  adopted  for  their  obtainment.     Three-quarters  of 
a  million    head   of  cattle    graze    in    the    forests  of  the 
North-West    Provinces     and     Oudh — one-third    of  that 
number  without  any  payment  at  all  being  made  for  the 
privilege,   while   from  the  other  two-thirds   little   more 
than  a  nominal   fee  is   levied.     A  great   deal  of  grass, 
wood,  and  other  forest  produce  is  either  given  outright 
or  sold  at  much  less  than  market  rates  to  villagers   living 
near    the    reserves.     Government,    as   forest    proprietor, 
holds  that  the   money   loss  occasioned  by  such  generous 
procedure  is   the   measure  of  compensation  which  it  is 
proper  to  concede  to  communities  whose  perquisites  have 
been  unavoidably  abrogated  by  its  rules  for  forest  con- 
servation. 

In  the  matter  of  surveys  and  demarcation,  schedules 
full  of  particular  information  about  the  forests  of  the 
North-West  Provinces  and  Oudh  are  reported  to  be  in  a 
more  forward  state  than  any  others  in  India.  In  the 
said  provinces  some  two-and-a-half  lakhs  of  rupees  are 
spent  annually  on  communications  and  buildings,  ex- 
tensions and  improvements.  This  outlay,  which  might 
legitimately  enough  be  made  chargeable  to  capital  account 
is  included  in  the  ordinary  expenditure  of  each  year. 
The  State  paper  before  us  says  as  to  this  matter : — "  Not 
only  therefore  have  the  forests  yielded  a  total  surplus  of 
24  lakhs  during  the  last  five  years,  but  they  have  also 
provided  funds  from  which  they  have  been  greatly  im- 
proved and  made  more  valuable.  Roads  have  been  made 
for  the  easy  extraction  of  timber ;  forest  depots  and  rest- 
houses  for  the  storage  of  material  and  the  housing  of 
forest  officers  when  on  inspection  duty ;  channels  of  streams 
used  for  floatage  purposes  have  been  improved  ;  tow-paths 
formed  along  their  banks,  and  booms  and  other  like 
arrangements  for  catching  the  drift   occasionally  made." 

The  area  in  which  measures  for  fire-protection  were  in 
force  in  1887  was  1,800  square  miles,  against  936  in  1882- 
The  area  has  been  nearly  doubled,  that  is  to  say,  while 
expenditure  has  remained  practically  stationary.  The 
precise  measures  adopted  for  fire-protection  vary  in  differ- 
ent localities.  In  some  forests,  in  order  to  give  repro- 
duction every  possible  chance,  cattle  are  not  allowed  at 
any  time  to  graze.  This  is  the  hoolcm  as  regards  first 
class  reserves  of  deodar  in  the  Jaunsar  division,  and  in 
the  Oudh  sal  forests.  In  other  preserves  grazing  is 
allowed  except  in  the  dangerous  months,  when  cattle  are 
Entirely  excluded.  In  many  hill  forests  grazing  is  allowed 
all  the  year  round,  but  the  native  practice  of  burning 
tall  dry  grass  with  view  to  a  supply  of  green  shoots  is 
prohibited. 

No  material  change    in    departmental    constitution  of 


the  Forest  Service  subject  to  Sir  Alfred  Lyall's  authority 
was  made  during  his  term  of  office.  There  are  critics  and 
well-wishers  outside  the  Department,  who  think  that  there 
ought  to  have  been  changes,  who  think  that  its  officers,  in 
consideration  of  good  service  rendered,  and  of  the  pecu- 
niarily remunerative  forest  outputs  their  efforts  have  se- 
cured for  the  State,  are  fairly  entitled  to  more  equitable 
consideration  in  the  matter  of  pay  and  pension  rules  than 
they  have  received  as  yet  at  the  hands  of  Government. 
In  the  case  of  subordinate  rangers  and  foresters  we  find 
Sir  Alfred  Lyall  admitting  "  the  unpopularity  which  at- 
taches to  service  in  the  forests,  owing  to  the  arduousness 
and  unhealthiness  of  the  work."  For  the  higher  grades 
the  work  is  equally  arduous,  equally  unhealthy.  There 
ought  to  be  for  its  members,  as  well  as  for  members  of 
the  service  in  lower  grades,  compensating  balances  of 
generously  adequate  pay,  to  make  amends  for  hardships 
and  risks.  Furthermore  in  that  connection  we  agree 
heartily  with  the  laudator  temporis  acti  whose  Retro- 
spect we  have  in  this  writing  been  considering  that  it  is  de- 
sirable that  a  Forest  Ranger  who  in  that  rank  cannot  hope 
to  rise  to  more  than  Rs.  150  a  month  should  be  encour- 
aged to  hope,  'and  to  work  for  advancement  to  the  highe  r 
grade  of  Sub-Assistant  Conservator — when  he  has  educa- 
ted himself  up  to  fitness  for  such  a  position,  and  has  prov- 
ed his  fitness  for  discharge  of  its  duties — not  before. 
Under  the  existing  dispensation  promotion  of  a  Sub- 
Assistant  Conservator  to  the  grade  of  Assistant  Con- 
servator is  virtually  impossible.  Some  modification  of 
departmental  rules  thereanent  is  very  desirable.  It 
appears  that  Sir  Alfred  Lyall  pressed  the  point  upon 
the  Government  of  India  some  time  ago,  and  has  since 
commended  it  to  the  notice  of  the  Public  Service  Com- 
mission. With  what  result  remains  to  be  seen,  in  the 
future.  Meanwhile  it  is  our  duty,  as  it  is  our  pleasure 
to  congratulate  the  Forest  Department  of  the  North-West 
Provinces  and  Oudh  on  a  record  of  well-doing  and 
successful  crowning  of  endeavour  that  reflects  the  utmost 
credit  upon  all,  higher  grade  or  lower  grade,  who  have 
been  concerned  with  such  details,  and — tacts,  shall  we 
say — as  have  gone  towards,  and  made  for,  completion  of 
its  satisfactoriness. 


INDIAN  RAILWAYS:   A  RETROSPECT. 
East  Indian  Railway. — Considering  that  this  line  has 
had  for  the  last  thirty-four  years  the  monopoly  of  the  trade 
of  the  country  through  which  it  has  successively   extend- 
ed its  operations,   and   the   absence    of  any   competition, 
there  is  very  little  in  the  report  submitted  to   the   share- 
holders at  the  half-yearly  meeting  held  in  January  of  the 
current  year,  upon  which  they  may  be  congratulated.  The 
chairman  said  that  on  the  1st  July  1887  he  estimated  the 
gross  receipts  for  the  half  year  would  be  £2,369,766,   and 
the  actual  result  had  been  £2,364,362.     If  the   exchange 
should  not  be   unfavourable  he   hoped   to  divide  £l-4s.- 
6d.  per  cent,  as  their  share  of  the  surplus   profits,  and  the 
division  now  to  be  proposed  was  £l-5s.-6d.  per  cent.    The 
Working  of  the  half  year  from  July  to  December  1887  show- 
ed that  the  gross  income  was  expected  to  be  £1,971,933  thf 
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expenses  £618,750,  and  the  net  result  £1,353,183.  If  the 
rate  of  exchange  stood  as  it  is  at  present  the  shareholders 
might  expect  to  receive  a  surplus  di^adend  of  12s.-6d.  to 
13s.  per  cent  as  compared  with  lls.-6d.,  12s.-6d.  and  8s.-9d. 
per  cent,  respectively,  for  the  December  half  years  of  1886, 
1885,  and  1884.  The  expenses  were  31  per  cent,  of 
the  income  throughout  1887,  notwithstanding  free 
expenditure  in  replacing  iron  with  steel  rails,  and 
wooden  sleepers  with  iron.  The  relations  of  the 
East  Indian  Company  with  the  North- Western  State 
Railway  were  harmonious,  but  this  was  not  the  case 
with  regard  to  the  Bombay  and  Baroda,  and  Rajputana 
lines,  the  management  of  which  "  seem  to  employ  the 
whole  of  their  time  in  pilfering  traffic  "  from  the  E.  I.  R. 
Here  we  may  remark,  that  it  is  this  wholesome  competi- 
tion, which  certainly  is  not  to  the  taste  of  the  chair- 
man, that  helps  to  keep  down  the  high  rates  which  were 
the  exclusive  monopoly  of  the  E.  I.  R.  What  the  worthy 
chairman  characterises  as  pilfering,  is  a  boon  to  the 
public,  and  if  a  competitive  line,  running  parallel  to  that 
railway,  had  existed  in  Bengal,  we  should  not  be  constant- 
ly pestered  with  complaints  as  is  the  case  now.  Mr. 
R.  Crawford  was,  however,  compelled  to  "  admit  that  the 
people  of  Bombay  were  ten  times  as  energetic  as  the  people 
of  Calcutta.  "  In  regard  to  the  progress  of  works  of  utility, 
he  mentioned  the  Jubilee  Bridge,  which  according  to  an 
official  statement  "  answered  the  expectations  of  those  who 
had  called  for  its  construction"  and  when  the  docks,  now 
being  built  by  Government,  were  completed  the  increase 
of  traffic  on  the  Jubilee  bridge  would  be  considerable. 

Bengal  Nagpur  Railway. — The  accounts  of  this 
railway  showed  that  the  whole  of  the  authorized  capital 
£3,000,000  had  been  created,  and  £2,643,969  had  been 
received.  The  expenditure  came  up  to  £1,120,953 ;  of 
this  sum  £786,038  was  on  lines  now  open  for  traffic, 
£186,283  on  lines  which  are  now  being  constructed,  and 
£108,106  on  Working  Stock.  The  gross  receipts  in  revenue 
account  for  the  quarter  ending  30th  June  were  £35,193, 
the  expenses  £15,048,  and  not  receipts  £20,145.  The 
ratio  of  working  expenses  was  42-76  per  cent,  of  the  earn- 
ings, and  the  average  length  of  the  line  open  was  149 
miles.  The  first  portion  of  the  new  line,  41^  miles  from 
Nandgaon  to  Raipore,  was  expected  to  be  opened  by  June 
of  the  current  year. 

Madras  Railway.— The  report  of  the  thirty-fifth 
half-yearly  meeting  of  the  shareholders  of  this  Company 
is  a  satisfactory  record.  The  Bellary  branch,  a  short  line 
of  30  miles,  was  transferred  to  the  Southern  Mahratta  Rail- 
way Company  in  February  last  year  ;  but  had  continued 
to  be  worked  by  the  Madras  Railway  Company  until  14th 
May.  The  open  mileage  was  835.  The  gross  revenue  was 
£382,500,  showing  an  increase  of  £23,000  over  the  corre- 
sponding period  of  last  year,  but  the  expenditure  was  very 
heavy,  owing  to  the  provision  of  eight  new  engines  and 
over  a  hundred  new  carriages,  the  cost  of  which  £23,000 
was  entirely  charged  to  revenue.  The  net  revenue  in 
1887  was  thus  less  than  that  of  1886  by  £12,500.  Near- 
ly one  half  of  the  increase  in  gross  revenue  amounting 
to    over    £23,000    was    due     to    coaching    traffic.    The 


result  of  lowering  the  fares  of  third  class  passen- 
gers from  two  pies  to  one  and  half  pie  per  mile  increas- 
ed the  number  of  travellers,  as  also  the  receipts  by  over 
£5,500.  Between  1880  and  1887  the  receipts  from  the 
coaching  traffic  have  improved  by  £45,000,  while  the 
number  of  third  class  passengers  has  risen  from  one  and 
three-quarter  million  to  three  and  a  half  millions,  and  the 
annual  earnings  for  this  class  from  nine  and  a  quarter 
lakhs  to  twelve  and  a  quarter  lakhs.  The  goods  traffic 
shows  an  increase  of  £11,200.  Ths  material  consigned  to 
old  material  amounts  to  9,300  tons,  paying  £4,000  as 
against  2,300  tons  and  £1,230  in  the  corresponding  period 
of  1886. 

Bombay,  Baroda  and  Central  India  Railway. — 
The  capital  expended  during  the  half  year  amounted  to 
£34,245    of  which  £6,935   was   spent  on  rolling   stock- 
£9,243  on  stations  and  buildings,  and  £13,461  on  ballast 
and  permanent   way.     Receipts   on  account  of  Revenue 
for  the  half  year  ending  30th  June  were  as  follow : — Total 
receipts  for  1887,  £695,166,   as  against  £722,180  in  1886. 
The   expenditure  on   revenue  account  during  the  same 
period  was  £253,732  in  1887  as  compared  with  £266,522 
in  1886.     The  net  earnings   amounted  to  £441,434,  cal- 
culated at  Is.-lOd.  per  rupee.     After  payment  of  interest 
amounting    to  £16,479   on   debentures  and    on  advances 
received  from   Government,    the  balance    remaining    re- 
presents at  the  above  rate  of  exchange  £235,949.     Deduct- 
ing the  necessary  reserve    towards   the  contribution  pay- 
able in  1888  to  the  provident    fund,   the   surplus  for  the 
half  year  divisible  between  the  Company  and  the  Govern- 
ment amounts  to  Rs.  25,25,834,   the   Company's  share  of 
which  amounts  to  Rs.  12,62,917. 

South  Indian  Railway. — The  total  expenditure 
on  capital  account  to  30th  June  of  this  Company 
amounted  to  £4,282,131,  or  at  the  rate  of  £6,548  per 
mile  of  Railway,  including  cost  of  rolling  stock.  The 
general  results  of  working  are  as  follow: — The  net  revenue 
or  the  six  months  of  1887  was  £104,755  as  against 
£77,650  for  the  corresponding  period  of  1886.  The 
expenditure  during  the  same  period  in  1887  was 
£143,733,  as  compared  with  £155,724  in  1886.  The 
earnings  under  coaching  and  goods  were  as  fol- 
io w :— Half-year,  10th  June  1886— Coaching,  £122,295; 
goods,  £107,656  ;  half  year,  30th  June,  1887— Coaching, 
£135,232  ;  goods,  £109,736.  The  gross  earnings  for  the 
half  year  under  review  exceed  those  of  the  corresponding 
period  of  1886  by  £15,154,  and  are  larger  by  £10,385  than 
the  receipts  for  the  half  year  31st  December  1886,  which 
were  the  highest  previously  recorded.  The  working 
expen.ses  show  in  the  aggregate  a  decrease  of  £11,951. 
The  number  of  passengers  carried  in  the  half  year  was 
3,479,370  (against  3,218,047),  and  the  fares  were  the  same 
in  both  periods.  The  third  class  traffic  represented  98  per 
cent,  of  the  total  number  and  94  per  cent,  of  the  receipts. 
In  the  goods  traffic  there  is  an  increase  in  the  receipts  of 
£2,080.  The  gross  tonnage  of  goods  carried,  exclusive  of 
railway  material  and  revenue  stores,  was  355,502  tons  in 
1887,  against  372,306  in  1886  or  a  decrease  of  16,804 
tons. 
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Bengal  P.  W.  D.  Railway  Undkr-Skcretaryship. — 
Mr.  Hebbert  from  Lucknow  has  relieved  Mr.  Spring,  and 
the  latter  left   Calcutta  on  Wednesday  last  for  Multan. 

Extension  of  the  Imperial  Museum. — An  "  Eco- 
nomic "  Section  is  to  be  added  to  the  present  building  in 
Calcutta,  which  is  expected  to  cost  from  2  to  3  lakhs  of 
rupees. 

A  Graving  Dock  for  Bombay. — Sir  John  Gorst,  re- 
plying to  a  question  in  the  House,  said  that  plans  of  the 
graving  dock  which  it  was  proposed  to  build  at  Bombay  had 
been  submitted  to  the  Admiralty,  and  estimates  of  the 
■cost  were  in  course  of  preparation. 

U.  C;  S,  Association  (Calcutta). — We  are  glad  to 
learn  that  a  Committee  Meeting  last  week  has  resulted  in  a 
complete  agreement  on  all  the  disputed  points.  Mr.  Buck- 
ley's Resolution,  with  some  modifications,  satisfactory  to 
all  sections  concerned,  was  adopted. 

Seebpore  Engineering  College. — The  Draft  Report 
of  the  Committee  for  the  Reorganization  of  this  Institution, 
is  in  circulation  among  its  members,  and  we  believe  that 
it  contains  among  other  recommendations  one  for  the  abo- 
lition of  the  Government  Workshops. 

Kidderpore  Docks. — The  Calcutta  Port  Trust  is  to  be 
congratulated  on  the  rapid  progress  which  the  Kidderpore 
Dock  works  are  making.  Something  like  2|  lakhs  of 
bricks  are  used  up  every  day.  It  is  satisfactory  to  learn 
that  Akra  is  able  to  stand  this  strain  and  more  if  neces- 
sary. 

India  Office — Again  ! — The  iron  work  for  the  Sholadi 
bridge  on  the  Vayitri  Gudalur  Road,  Southern  India,  was 
obtained,  in  the  usual  way,  but  on  arrival  was  found  totally 
different  from,  and  about  50  per  cent,  heavier  than,  what 
was  provided  in  the  original  estimate,  and  this  causes  an 
excess  in  the  original   estimate, 

Cochin  Harbour. — Mr.  Bninton's  scheme  for  deep- 
ening the  bar  if  successful,  would  give  Cochin  a  splendid 
harbour.  The  Governor  of  Madras,  in  company  with  several 
members  of  the  Cochin  Municipal  Council,  personally  in- 
spected the  locality,  and  found  that  the  sea  is  rapidly 
encroaching,  and  the  groynes  constructed  for  the  protec- 
tion of  the  town  require  early  repair. 

Further  Progress  in  the  Philippines. — Messrs. 
Smith,  Bell  &  Co.,  have  laid  an  application  before  the  Phi- 
lippine Government  to  be  allowed  to  construct  a  line  of 
railway  from  Manila  to  Antipolo,  a  distance  of  about  twenty- 
one  miles.  The  estimated  cost  is  $895,391.  No  subsidy  is 
asked  from  the  Government.  The  Board  of  Public  Works 
has  reported  favorably  on  the  proposal. 

Railway  Construction  in  Burma.— Good  progress 
continues  to  be  made  with  plate-laying.  The  rail  head  is 
now  close  upon  Yemethin.  Of  the  230  miles  of  rail  to  be 
laid  on  the  Toungoo-Mandalay  Railway  route,  more  than 
one  half  have  been  laid,  and  with  the  work  going  on  vigor- 
ously at  three  sections,  at  the  rate  of  about  a  mile  a  day, 
it  is  hoped  that  by  July  the  line  will  be  completed. 

The  Eastern  Bengal  System  of  State  Rail- 
ways.— There  is  a  report  current  that  the  Rothschilds 
"  are  negotiating  for  the  complete  purchase  of  some  of 
the  Northern  Bengal  Railways,  especially  those  con- 
necting Calcutta  with  the  hills."  It  is  thought  in  some 
quarters  that  "  the  change  would  be  advantageous  to  the 
public,  provided  steps  were  taken  to  prevent  an  increase 
in  the  present  rates." 


"  Home  Rule  !" — The  Superintendent  of  the  Madras 
Harbour  Works  reported  on  the  10th  December  1887  that 
a  supply  of  cement  was  needed,  no  news  having  been 
received  of  the  2,000  tons  asked  for  in  July  1887,  and  on 
this  exposure  the  Madras  Government  intimate  in  their 
order,  dated  the  1,1th  January  1888,  that  the  Secretary  of 
State  has  been  requested  by  wire  to  ^expedite  the  supply 
of  the  cement  in  question. 

The  Straits  Survey  Department. — The  Report  on 
the  Survey  Department  for  1887,  shews  that  Colonel 
Barron's  report,  noticed  in  our  columns  lately,  is  still  under 
consideration.  The  Colonel's  indictment  against  the 
Department  is  strong  and  telling.  The  Colonel's  Indian 
training  and  experience  have  biassed  him  against  survey- 
ing arrangements  that  struck  him  as  not  in  keeping  with 
the  scientific  methods  of  the  day. 

The  Kalka-Delhi  Railway. — The  Government  of 
India  have  sent  a  despatch  home  on  the  subject  of  the 
offers  made  by  the  Bombay,  Baroda,  and  Central  India 
Railway  Company  and  by  Mr.  W.  Duff  Bruce,  c.E.,  in 
connection  with  the  offer  of  Messrs.  Andrew  Yule  and 
Company,  of  Calcutta,  to  construct  a  broad-gauge  railway 
from  Kalka  to  Delhi  vid  XJmballa  and  Kurnal.  The 
Government  of  India  is  believed  to  entertain  serious 
objections  to  both  proposals. 

Re-arrangement  of  the  Calcutta  P.  W.  D.  Divi- 
sions.— More  changes  are  likely  to  occur  in  the  Bengal 
P.  W.  D.  Divisions.  The  "3rd  Calcutta  "  goes,  and 
there  will  be  a  re-adjustment  of  the  "  1st  "  and  "  2nd  " 
Divisions,  which  may  also  include  Seebpore  and  Howrah 
if  the  "  Workshop  "  Division  is  abolished.  Possibly  these 
reductions  will  better  enable  the  authorities  to  provide 
for  an  Architectural  Executive  or  Consultant,  the  need 
for  which  has  been  already  discussed. 

The  Kashmir  State  Railway. — The  line  about  to  be 
commenced  by  the  Kashmir  Durbar  will  run  from  Sialkot 
to  Jamrau,  25  miles,  and  is  estimated  to  cost  about  half  a 
lakh  of  rupees  per  mile.  The  Kashmir  Durbar  finds  the 
money,  Government  guaranteeing  4  per  cent,  on  the 
British  section.  The  whole  line  will  be  worked  by  the 
North- Western  Railway  authorities  for  the  first  five  years. 
The  work  will  be  carried  out  by  General  DeBourbel,  who 
is  acting  as  Chief  Engineer  to  the  State. 

The  India  Office. — The  St.  James's  Gazette  says  : — 
The  Honorable  Mr.  Evans,  an  unofficial  member  of  the  Legis- 
lative Council,  seems  to  think  that  the  Indian  Govern- 
ment's home  charges  might  be  reduced,  and  that  econo- 
mies should  be  effected  in  the  India  Office.  The  latter 
suggestion  is  not  at  all  an  unsound  one.  The  difficulty  is 
to  persuade  the  India  Office  that  it  costs  too  much.  Some 
few  years  ago  a  voluminous  report  on  the  subject  was 
prepared  by  Colonel  Conway  Gordon,  r.e.,  but  it  has 
never  yet  seen  the  light  of  day. 

The  Honorable  the  Minister  for  Works. — Sir 
Charles  Elliott  will  make  a  tour  in  the  Southern  Presidency 
before  proceeding  to  Simla.  The  Public  Works  Minister  is 
expected  at  Hyderabad  early  in  April,  and  from  there  he 
will  visit  the  Singareni  coalfields,  and  inform  himself  as 
to  the  adaptability  of  the  Buckingham  Canal  for  carrying 
the  produce  of  the  coalfields  from  Bezwada  into  Madras. 
A  Calcutta  paper  observes  that  it  is  a  very  strange  thing 
if  the  carrying  capacity  of  all  these  canals  is  not  already 
known,  without  the  special  inspection  of  a  minister  who 
knows  little  or  nothing  about  them. 

As  Others  See  Us. — The  number  of  the  Industrial 
Review   received   by    last  mail    contains  the   following 


186 


INDIAN  ENGINEERING. 


[March  10,  '88. 


paragraph  anent  ourselves  : — "  Although  still  in  its  infancy' 
having  been  established  but  little  more  than  a  year  ago, 
Indian  Engineering  in  the  hands  of  Mr.  Pat.  Doyle,  gives 
every  promise  of  obtaining  as  high  a  reputation  for  pro- 
fessional ability  and  practical  utility,  as  that  enjoyed  by  its 
prototype  and  namesake,  in  London.  Abuses,  or  supposed 
abuses,  are  criticised  with  freedom  and  fairness  ;  whilst 
a  vast  amount  of  information,  of  value  and  interest  to  those 
engaged  upon  Indian  works,  is,  week  by  week,  brought 
together.     It  is  well  deserving  of  success." 

Bengal  P.  W.  D.  Gup. — The  question  as  to  who  is  to 
succeed  Colonel  C.  M.  Brown,  R.E.,  as  Chief  Engineer,  is 
still  undecided.  Colonels  Luard  and  Steel  and  Mr.  Martin 
are  spoken  of  in  this  connection,  but  we  are  disposed  to 
think  that  the  appointment  will  be  between  the  two 
RE's.  Rumor  will  have  it  that  Mr.  Martin  is  destined 
for  a  minor  Chief  Engineership,  which  increases  the  pro- 
babilities in  favor  of  Colonel  Steel.  In  that  case  Mr. 
Wickes  would  take  Mr.  Martin's  Circle,  and  either  Major 
McArthur  or  Mr.  JoU  would  obtain  Mr.  Wickes'.  Under 
any  circumstances,  some  of  the  latter  changes  must  occur 
when  Mr.  Anley  retires  later  on  this  year. 

Simla  Imperial  Works  Circle,  P.  W.  D. — As  the  work 
at  the  new  Viceregal  Palace  at  Simla  is  now  drawing  near 
completion,  the  order  has  gone  forth  for  the  abolition  of 
the  special  branch  of  the  P.  W.  D.  formed  in  1882  when 
the  Government  first  determined  upon  erecting  their  new 
public  offices  at  the  summer  capital.  Mr.  H.  Irwin, 
M  I.C.E.,  the  Superintendent  of  Works,  and  the  Honorable 
L.  M.  St.  Clair,  Executive  Engineer,  will,  however,  remain 
for  some  time  longer  in  charge  of  the  new  Viceregal  Palace 
and  the  other  public  buildings  at  Simla,  till  the  end  of 
the  season,  when  the  maintenance  and  care  of  these  edifices 
will  probably  be  handed  over  to  the  charge  of  the  Punjab 
P.  W.  D. 

Bengal  Drainage  Act. — -The  execution  of  the  works 
comprised  in  the  Rajapore  Drainage  scheme,  is  sanctioned, 
and  the  Executive  Engineer  of  the  Northern  Drainage 
and  Embankment  Division  will  be  the  officer  in  charge 
of  the  execution  of  the  works  in  conformity  with  the 
estimates  and  plans  adopted  by  the  Commissioners,  ap- 
pointed under  the  Act,  at  a  meeting  held  by  them  on 
the  14th  January  1885.  The  estimate  of  cost  finally 
revised  and  published  amounts  to  Rs.  12,74,863,  including 
charges  for  establishment  and  interest  during  execution. 
On  application  to  the  Government  of  India  for  the  neces- 
sary funds,  that  Government  allotted  Rs.  1,00,000  for  ex- 
penditure on  the  works  during  the  current  official  year 
1887-88. 

Divisional  Changes  in  the  P.  W.  D.,  Bengal. — The 
Patna  Division  of  the  Western  Circle  is  abolished  from 
the  Ist  April  next,  and  from  that  date  all  building  works  in 
the  Gya  and  Patna  districts  will  be  transferred  to  the 
Easteni  Sone  Division.  All  the  building  works  in  the 
Shahabad  district  now  included  in  the  Patna  Division, 
will  be  transferred  to  the  Buxar  Division.  The  Grand 
Trunk  Road  passing  through  the  Gya  and  Shahabad 
districts  will  be  under  the  charge  of  the  Executive  En- 
gineer of  the  Chutia-Nagpur  Division.  A  temporary 
Public  Works  Division,  to  be  called  the  Kalimpong 
Division,  and  have  its  head-quarters  at  Kalimpong  is 
formed.  The  Kalimpong  Division  will  comprise  all  works 
in  and  north  of  that  portion  of  the  Darjiling  district 
which  lies  east  of  the  river  Teesta. 

Items  From  China.— There  are  rumors  in  Canton  of 
^  great  earthquake  having    occurred  in    the  provinces  of 


Yunnan  and  Szechuen,  which  reduced  to  ruins  several 
cities  and  killed  about  20,000  people. — ^The  number  of 
sufferers  by  the  Yellow  River  floods  is  variously  estimated 
from  1,600,000  to  2,000,000.  A  hundred  thousand  are 
said  to  have  been  drowned.  Large  parts  of  Honan  and 
Anhwei  are  still  under  water.  The  Viceroy  Li  is  said  to 
have  accepted  the  offer  of  a  French  syndicate  to  repair 
the  gap  in  the  Yellow  River  for  Tls.  1,400,000  and  to  be 
inclined  to  accept  a  further  offer  on  their  part  to  repair 
the  banks  of  the  Yellow  River  for  Tls.  10,000,000,  with 
the  guarantee  that  no  floods  shall  occur  for  30  years. 

The  E.  I.  R.  Shortcoming  kb  Rolling  Stock. — A 
Correspondent  writes : — The  short  supply  of  wagons  on 
the  E.  I.  Railway,  more  this  year  than  any  other,  is,  by 
people  who  ought  to  know,  ascribed  to  the  big  800  ton, 
and  1,000  ton  trains,  which  block  up  so  much  rolling 
stock.  These  trains  are  not  handy  and  run  late.  The  other 
day  one  1,000  ton  train  lost  two  hours  between  Burdwan 
and  Asansol — and  came  into  Raneegunge  with  hot  bear- 
ings— and  another  engine  was  put  on  to  help  her  up  from 
Raneegunge  to  Asansol.  Big  unwieldy  trains  were  pro- 
nounced a  failure  years  ago  in  England  and  did  not  pay 
like  the  light  quick  trains.  They — the  E.  I.  R. — have  now 
got  to  strengthen  the  wagon  couplings;  they  are  not 
strong  enough  for  big  trains.  I  saw  the  train  come  into 
Raneegunge.  Every  station  master  and  driver  on  the  line 
is  against  the  big  trains. 

Inspectors  of  District  Boarb  Works — Wanted. — A 
Superintending  Engineer,  Madras,  points  out  that  the  com- 
mon practice  for  departures  to  be  made  from  sanctioned 
plans  and  estimates  in  carrying  out  Local  Fund  works 
without  anything  being  said  till  the  works  are  completed 
or  nearly  so,  reduces  the  value  of  the  nominal  check, 
which  Superintending  Engineers  are  supposed  to  exert  on 
important  Local  Fund  works,  to  practically  nil.  Why 
not  introduce  the  "  Divisional  "  or  "  Inspector  "  system  of 
supervision  as  in  operation  in  Bengal  and  the  N.-W,  P, 
and  Oudh  ?  The  necessity  for  such  a  course  is  all  the 
more  apparent  from  the  fact  that  under  orders  of  Govern- 
ment a  charge  of  2|  per  cent,  on  the  amount  of  all  esti-. 
mates  submitted  for  the  scrutiny  of  Public  Works  Officers 
is  made  on  Local  Funds  by  the  Public  Works  Depatment, 
Madras,  and  the  charge  is  made  in  some  cases  where 
revised  estimates  are  submitted  for  scrutiny. 

A  Proposed  Railway  Scheme  in  the  Central  Pro- 
vinces.— Mr.  D.  Wallace,  Executive  Engineer,  has  prepared 
a  report  on  a  proposed  railway  of  sixty-five  miles'  length, 
to  run  from  Nagpur,  vid  XJmrair,  to  Burhampuri,  in  the 
adjoining  district  of  Chanda.  The  country,  though  not 
hilly,  is  difficult  for  the  constniction  of  a  railway,  and 
neither  timber  nor  nmch  of  the  material  for  masonry  can 
be  procured  on  the  spot.  The  estimated  cost  of  the  line, 
with  ample  allowance  for  contingencies,  will  be  twenty 
lakhs  of  rupees  on  the  metre  gauge,  and  fifteen  lakhs  on 
the  2ft.  6in.  gauge.  To  pay  interest  on  the  capital,  and 
meet  working  expenses,  the  gross  earnings  would  require 
to  be  Rs.  650  a  day.  Mr.  Wallace  has  however  found  that 
the  usual  traffic  along  the  line  of  the  proposed  railway  only 
comes  to  Rs.  280  a  day.  But  he  was  told  that  a  consider- 
able amount  from  the  Chanda  and  Bhandara  districts 
went  vid  Kanpa  to  Hinganghat,  which  would  go  to  Nag- 
pur if  the  line  were  constructed. 

Lightning  at  LucKNOW.-^The  Martiniere  College  had 
a  wonderful  escape  during  a  recent  thunder-storm.  The 
electric  fluid  in  its  descent  darted  about  the  building  \u 


March  10,  '88.] 


INDIAN  ENGINEERING. 


187 


the  most  extraordinary  and  erratic  manner.  It  first  struck 
and  splintered  the  flagstaff,  and  then  running  down  the 
iron  supports,  leapt  from  them  into  two  of  the  turrets, 
where,  after  dislodging  a  good  deal  of  plaster,  it  flew  along 
the  doors  from  bolt  to  bolt,  smashing  the  glass  and  rending 
the  wood-work  in.  all  directions.  After  thus  cleaving  its 
way  through  some  half  dozen  stories,  searching  out  in  the 
most  remarkable  manner  every  bit  of  iron  in  its  course, 
it  struck  through  the  floor  immediately  over  the  Princi- 
pal's dining-room,  which,  being  in  the  heart  of  the  large 
building,  might  have  been  supposed  to  be  impervious 
even  to  lightning.  Here  it  ran  straight  down  the  iron 
rod  supporting  the  chandelier  and  dashed  into  the  dining 
table  beneath,  shattering  a  tray  which  stood  upon  it  and 
tearing  out  large  pieces  of  wood  from  the  table  in  its 
search  for  one  of  the  iron  bolts  beneath,  from  which  it 
sprang  to  the  floor,  finally  escaping  through  one  of  the  open 
doors. 

Allahabad  Water-Supply. — It  is  stated  that  the 
local  Government  have  intimated  to  the  Allahabad 
Municipality  that  they  are  prepared  to  appoint  a  spe- 
cialist on  their  own  account,  who  will  prepare  plans  and 
estimates  for  carr}'ing  out  the  water-supply  scheme.  It 
is  proposed  to  give  the  services  of  a  resident  Engineer, 
with  necessary  establishment  and  accounts.  The  Govern- 
ment will  charge  the  Municipality  a  fixed  percentage  on 
the  entire  cost  of  carrying  out  the  scheme,  and  this  charge 
will  not  exceed  the  cost  which  the  Municipality  are  pre- 
pared to  lay  out.  The  Government  further  guarantee  a 
certain  specified  supply  of  water  for  a  fixed  sum  of  money, 
and  offer  to  take  upon  themselves  the  entire  responsibility 
of  failure.  After  their  plans  and  estimates,  as  drawn  up 
by  their  specialist,  have  received  the  approval  of  the 
Municipality,  the  Government  will  be  responsible  for  any 
excess  of  expenditure  over  the  estimate,  and  thus  relieve 
the  Municipality  of  all  risks  involved  in  carrying  out  the 
project.  This  offer  has  been  accepted.  The  Local 
Government  advance  a  sum  of  12  lakhs  for  the  purpose 
of  carrying  out  the  scheme,  the  interest  on  which  is  to  be 
met  by  a  house  tax.  The  Military  Department  of  the 
Government  of  India  contribute  two  lakhs  to  the  project 
in  view  of  its  value  to  the  cantonments. 

LucKNOW  Water-Supply. — Some  time  back  Major 
Allan  Cunningham,  R.E.,  submitted  a  very  complete  report 
on  this  subject,  in  which  he  gave  the  Municipality  the 
choice  of  three  schemes — first,  a  special  canal  of  SO  miles 
length,  to  be  taken  out  of  the  Gumti  River  ;  second,  pump- 
ing from  the  Gumti  at  a  site  just  above  the  city  ;  third, 
an  Artesian  well  or  wells.  The  initial  cost  of  these  schemes, 
including  31  miles  of  distribution  piping  and  storage  tanks, 
was  put  at — (1)  Canal  project  Rs.  24,40,000.  (2)  Pumping 
from  the  Gumti  Rs.  21,44,000.  (.3)  Four  Artesian  wells 
Rs.  16,21,000,  while  he  put  the  annual  maintenance  in 
each  case,  including  interest  on  the  above  capital  expended, 
at — (1)  Canal  project  Rs.  4,03,000.  (2)  Pumping  from 
Gumti  Rs.  .5,10,000.  (3)  Artesian  well  Rs.  98,000.  Apart 
from  the  very  large  initial  outlay  involved  in  the  first  two 
schemes,  tj^.e  heavy  annual  charge  for  maintenance  involved 
practically,  put  those  schemes  out  of  consideration  ;  and  the 
Board,  therefore,  was  compelled  to  adopt  the  Artesian  well 
project.  The  Municipal  Board  in  making  its  arrangements 
is  prepared  to  go  as  far  as  2,000  feet,  and  it  is  commen- 
cing with  a  hole  of  ten  inches.  It  has  obtained  its  plant 
from  a  well-known  firm  in  New  York,  and  the  rig  is  fitted 
for  the  very  heaviest  work  that  can  be  demanded  of  it. 
It  has  cost,  landed   at  Lucknow,  about  Rs.  30,000.     With 


the  plant  has  come  a  professional  Artesian  well-engineer 
who  has  sunk  wells,  or  been  called  in  to  give  advice  in 
difficult  cases  in  twenty-eight  out  of  the  thirty-eight 
States  in  America.  The  derrick  is  up,  and  within  a  few 
days  the  first  pipe  will  be  driven. 

South  Indian   Railway    Budget    Estimates. — The 
cash  outlay  on  Engineering  works  for  1887-88  is  estimated 
at  Rs.  4,91,499,  the  principal  items  being — 

Rs. 
Protective  works  to  bridges  ...  ...     45,101 

Permanent  diversion  of  line  and  constructing  one 

~1 50  feet  girders  over  the  Opanar...  ...     26,797 

Lowering  bank  between  44  miles  37  chains  and 

46  miles  13  chains    ...  ...  ...     47,791 

Curtain  walls,  (Sjc,  over  Palar  ...  ...     84,980 

Adding  four  25  feet  girders  at  77-1  mile  ...     10,374 

Raising  the  Paravanar  bridge         ...  ...     35,199 

Lowering  gradient  between  122  miles   11  chains 

and  123  miles  66  chains  ...  ...     20,851 

Extension  of  Workshops  at  Negapatam  . . .     26,556 

Additional  accommodation  at  Egmore  . . .     26,690 

For  1888-89,  the  outlay  on  Engineering  works  is   esti- 
mated at  (the  total  of  schedule  A)  Rs.  2,59,094,  the   prin- 
cipal items  being — 

Rs. 
Protective  works  to  bridges  ...  ...     62,000 

Adding  two  100  feet  spans  to  Tondayar  ...     36,251 

Adding  11  spans  to  Gingi  bridge     ...  ...     56,029 

Bridge  of  four  40  feet  girders  at  134-10  miles  ...  18,932 
Bridge  of  four  40  feet  girders  at  134-15  miles  ...  21,774 
Curtain   walls,   &c.,  to   Satur  bridge   at  389-7 

miles      ...  ...  ...  ...     17,370 

Recommendations  of  the  Public  Service  Com- 
mission RE  THE  Public  Works  Department. — That  the 
Engineer  Establishment  of  the  Public  Works  Depart- 
ment should  consist  of  an  Imperial  Branch  and  of  Provin- 
cial Branches.  That  the  Imperial  Branch  should  consist 
of  such  a  number  of  Royal  Engineers  as  may  be  required 
as  a  reserve  for  military  purposes  over  and  above  the 
officers  employed  in  the  Military  Works  Branch,  and  of 
Civil  Engineers  recruited  in  England.  That  the  strength 
of  the  Imperial  Branch  should  not  be  greater  than  is 
necessary  for  purposes  of  control  and  direction,  and  for 
the  execution  and  repair  of  works  calling  for  high  En- 
gineering skill,  and  that  the  recruitment  from  the  Cooper's 
Hill  Royal  Engineering  College,  which  appears  at  present 
excessive,  should  be  regulated  accordingly.  That  the 
conditions  of  service  in  the  Imperial  Branch  .should  be 
fixed  with  a  view  to  secure  the  necessary  qualifications 
in  England,  and  should,  as  far  as  possible,  be  uniform  for 
all  officers  employed  in  it.  That  the  Provincial  Branches 
should  be  of  a  strength  adequate  for  the  construction  and 
maintenance  in  the  several  Provinces  of  works  not  ordinari- 
ly calling  for  high  Engineer  skill.  That  the  recruitment  for 
the  Provincial  Branches  should  be  made  by  the  direct 
appointment  to  the  lowest  grades  of  qualified  Engmeers 
from  the  Indian  Engineering  Colleges,  and  in  exceptional 
cases  by  promotion  from  the  Upper  Subordinate  grades: 
That  there  should  be  at  least  one  college  in  India  tho- 
roughly well  equipped  for  providing  a  high  education  for 
Engineers  for  the  Provincial  Branches,  and  that  such 
college  should  be  open  to  all  classes  of  Her  Majesty  s 
subjects.  That  the  conditions  of  service  as  to  pay,  fur- 
lough, and  pension  should  be  fixed  for  the  Provincial 
Branches  without  reference  to  those  of  the  Imperial 
Branch. 
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Tbb  construction  of  the  Kashmir  Railway  has  at  last  been 
aanctioneti,  aud  will  be  comrueuced  furthwitb. 

Mr.  Griesbacr,  the  Geological  Survey  officer,  who  has  entered 
the  service  of  H.  H.  the  Ameer,  arrived  at  Jalaldbad  on  the  10th 
February. 

Mr.  Hare,  of  the  Telegraph  Department,  accompanies  the  Sik- 
kim  £xi)edicinn  in  cliarge  of  the  construction  psirty  which  will 
have  the  layiug  of  the  line  between  the  camp  and  Darjiling. 

The  Geological  Survey  Officer  (Mr.  La  Touche  )  who  was  sent 
to  report  ou  the  recent  discovery  of  co,d  in  Kashmir,  has  conclud- 
ed his  investigation — it  ia  not  yet   known   with  what  result. 

The  actual  expenditure  on  the  Punjab  Chiefs'  College  building 
has  been  up  to  the  end  of  Jnly  last,  Rs.  56,500,  and  a  further 
sum  of  Rs.  60,000  is  estimated  as  the  cost  up  to  the  end  of  last 
month. 

Frbsh  efforts  are  to  be  made  in  the  Forest  Department  to  estab- 
lish the  m»nnfacture  of  turpentine  from  resin  to  be  procured  by 
tapping  trees  of  Pinus  Longifolia  And  PmusExcelsa  in  Government 
forests. 

Mr.  H.  B.  MoLKSWORTH,  the  District  Engineer  in  charge  of  the 
Coaltjeliis,  haa  severed  his  connection  with  H.  H.  the  Nizam's 
State  Eiailway,  and  has  joined  Mr.  Balakristua,  the  Contractor,  in 
business. 

The  Rangoon  Port  Trust  have  been  experimenting  with  the  elec- 
tric light  on  their  wharves.  Lamps  of  3,000  candle-power  have 
been  erected  on  the  Phayre  Street  wharf.  The  installation  for  eacli 
wharf  will,  it  is  calculated,  cost  about  £400. 

Sir  Charles  Elliott  on  his  recent  visit  to  Oriasa  was  fully 
satisfied  with  the  carrying  capacity  of  the  Coast  Canal  to  meet  all 
famine  exigencies.  It  is  estimated  that  thousands  of  tons  of 
grain  could  be  sent  into  Orissa  daily  by  this  means. 

Thcsder-storms  with  heavy  rain  lately  visited  Nagpur  and 
Kampti  breaching  a  diversion  on  the  Bengal-Naepur  Railway  near 
the  Cavalry  Lines  at  Kampti,  and  an  engine  aub<iding  with  the 
bank.    Through  traffic  on  another  diversion  has  been  resumed. 

CoLOSSL  WooDTHORPE,  R.E.,  who  has  been  placed  on  special 
duty  for  the  purpose  of  compiling  the  report  of  Colonel  Lockhart's 
expedition  to  the  Hindu  Kush  will,  we  understand,  eventually 
succeed  Colonel  Bell  as  head  of  the  Intelligence  Branch  in  India. 

The  members  of  the  Sone  Catial  Committee  are  in  Calcutta  com- 
piling their  report,  which  will  be  with  the  Bengal  Government  by 
the  middle  of  March.  It  is  believed  they  wlU  recommend  the 
Italian  system  of  irrigation  work,  adapted  to  the  circumstances  of 
South  Behar. 

On  the  28th  February  a  collision  between  Goods  trains  occurred  at 
the  Jandiala  Station  of  the  North-West  Railway.  The  engine  of  the 
down  train  was  smashed,  and  the  rolling  stock  was  seriously  dam- 
aged, but  fortunately  no  person  was  injured.  Coolies  have  been 
»ent  to  thespot,  and  it  is  hoped  that  no  interruption  will  be 
caused. 

The  Karachi  Mnnicipality  are  laving  down  a  pavement  composed 
of  small  blocks  of  wood  of  the  Adcia  Indira,  or  hahool,  from 
the  Merewether  Tower  to  the  Custom  House  as  an  experimental 
measure.  The  blocks  are  laid  on  a  well-heaten  bed  of  concrete  with 
the  grain  running  perpendicular,  and  are  closely  fitted  together 
with  cement. 

Mr.  GniLFORD  Molesworth,  the  Consulting  Engineer  to  the 
Government  of  India  for  State  Railways,  accompanied  by  Mr. 
.T.  W.  Bnyero.  the  En?ineer-in-Cliief,  Burma  Railways,  left 
Raneoon  on  the  29th  ultimo  on  a  tour  of  inspection  of  the 
Burma  lines,  and  the  work  in  progress  on  the  Toaugoo-Man- 
dalay  extension. 

It  is  settled  that  the  office  of  the  Director-General  of  Railways 
will  be  amalgamated  with  the  Public  Works  Secretariat  of  the 
Government  of  India  from  the  lat  of  April.  A  month's  notice 
lias  been  given  to  all  the  temporary  hands  employed  in  the  Secre- 
tariat who  are  to  go,  to  make  room  for  tlie  men  to  be  taken 
over  from  the  Director-General's  Office. 

A  Native  artisan  employed  on  the  East  Indian  Railway  met 
with  a  serious  accident  early  on  Wednesday  (29th  ultimo)  morning 
in  the  Ptindooah  station  yard.  He  was  knocked  down  by  the 
bnff.-rs  of  a  passing  train,  and  falling  nartially  across  the  rails  had 
his  left  leg  Revered  above  the  ankle.  Pundooah  is  becoming 
uncomfortably  notorious  for  railway  accidents. 

The  Government  of  India  has  sanclioned  the  extension  of  the 
estimate  for  remodelling  the  Ganges  Canal  to  the  31st  March  1891. 
The  pioseeution  of  certain  further  works,  such  as  the  construction 
of  a  nnvigable  channel  to  connect  the  Gaii:,'e8  Canal  with  the  Acra 
and    Western   Jumna   Canals,    aud    the    raising  of  the  diflferent 


bridges  on  the  Main  Canal,  to  give  sufficient  headway  for  naviga- 
tion, have  been  ordered  to  be  deferred  for  the  present,  owing  to 
existing  financial  exigencies. 

At  the  last  meeting.  General  Black,  President  of  the  Municipal 
Committee,  proposed  that  in  consideration  of  the  long  and 
valued  public  services  of  the  late  Rai  Bahadur  Kanhya  Lai, 
Executive  Engineer,  the  Committee  should  record  a  sense  of  their 
deep  regret  at  his  sudden  death.  It  was  also  decided  that  a 
portrait  of  the  late  Rai  Sahib  should  be  ordered  by  the  Muni- 
cipal Committee  from  England,  for  the  New  Town  Hall.  The 
details  were  entrusted  to  a  Sub-Committee  composed  of  five 
members. 

%ziXzxQ  to  tlie  Cliitor 


The  Editor  desires  it  to  be  distinctli)  understood  that  he  does  not  hold 
himself  responsible  Jor  the  opinions  expressed  by  correnpondents.] 

HOOGHLY  BRIDGE  CANTILEVER.  " 

Sir,— Your  correspondent  "  C.  F.  F."  in  issue  of  25th  February 
needs  no  apology  to  correct  any  error  in  my  letter  of  3rd  December. 

I  had  rather  be  corrected  than  remain  in  error,  and  am  quite 
open  to  conviction,  however  much  I  may  cherish  the  theory  iu 
dispute 

He  is  quite  right  in  supposing  that  a  working  Engineer  in  this 
country  has  not  much  time  to  devote  to  theoretical  subjects.  Possi- 
biy  if  I  had  leisurely  revised  my  letter,  I  should  have  detected  the 
errois,  which  are  so  obvious  that  I  cannot  think  how  I  committed 
them,  and  would  have  modified  the  concluding  paragraphs,  which 
I  admit  are  too  sweeping,  especially  as  my  own  position  was  not 
impregnable. 

The  method  that  I  proposed,  only  holds  good  in  the  case 
of  parallel  chords,  but  I  do  not  follow  "  C.  F.  P."  in  his  statement 
that    my  treatment  is  inconsistent  iu  the  three    sections  (see  the 


fig.  where  the  dotted  lines  form  the  connecting  link).  I 
have  throughout  supposed  the  joints  hinged,  so  far  as  the  de- 
flexions are  concerned.  In  the  middle  section  the  attachments 
to  pier  are  just  as  much  supposed  hinged  as  in  the  first,  and  in  the 
third,  although  I  said  "  the  unloa<Ied  end  is  fixed  at  the  pier,"  I 
further  stated  that  the  resistance  it  could  as  a  beam  offer  to  upward 
deflexion,  was  so  small  that  it  would  not  produce  appreciable  ex- 
tension in  the  members  pulling  it  upwards,  which  is  much  the 
same  as  if  it  were  actually  hinged. 

It  makes  absolutely  no  difference  to  any  part  of  my  argument, 
whether  the  unloaded  end  is  supposed  free  to  rotate,  or  fixed,  but 
unable  to  offer  any  effective  resistance  to  bending.  So  that  I 
have  throughout  supposed  the  joints  hinged,  which  "  C.  F.  F."  him- 
self thinks  Ijest. 

The  injustice  I  committed  was  upon  the  post  over  pier,  in  not 
allowing  it  to  partake  in  the  general  deformation,  and  in  not 
giving  it  the  benefit  of  fixity  at  both  ends  alike,  thereby  exagger- 
ating the  strain  upon  it. 

The  little  joke  about  the  patent  pin  is  jnstiOed  by  my  having 
used  the  expression  "  no  secondary  strain,"  but  I  did  not  suppose 
even  a   pin  joint  to  be  absolutely  frictionlesa. 

Even  with  these  corrections,  the  general  case  stands  very  much 
where  it  was.  I  do  not  suppose  th;)t  "C.  F.  F."  will  deny  that  this 
particular  structure  would  be  less  subjected  to  secondary  strains  if 
it  were  pin  connected,  or  that  he  will  defend  the  practise  of 
counterbracing  the  main  ties  of  girders  which  have  always  suffi- 
cient tension  upon  them  to  keep  them  tight,  as  I  have  seen  in 
some  large  bridges  in  this  country. 

Another  point  where  English  practise  difTers  for  the  worse 
from  American,  is  in  the  wind  bracing.  This  is  always  adjust- 
able in  America,  aud  never  in  England,  even  between  the  com- 
pression chords,  so  that  bracing  put  in  before  the  bridge  ia  swung 
must  be  alack  when  the  chord  is  compressed  by  the  load,  unless  it 
has  received  an  initial  tension  equal  to  the  future  compression  of  the 
chords  and  this  cannot  be  given  by  drilling  the  rivet  holes  with 
a  "draw"  even  if  it  is  supposed  to  be  done,  for  the  only  result  of 
that  arrangement  is  to  enlarge  the  rivet  holes  in  drifting  them    up. 

I  am  very  sure  that  had  most  of  the  large  bridges  in  this  coun- 
try been  open  to  tender  from  any  country,  to  include  design  and 
cost  of  erection,  very  few  of  them  would  have  come  from  England. 

F.  E.  R. 


KEEPING  UP  A  ROAD. 

g(l^ Xn  reply  to  "  Revenge,  "  my  idea  of  the  matter  is  this  : — 

If  a  road  is  in  generally  bad  order,  gangs  of  naukar  coolies 
must  be  kept  on  all  the  year  round  ;  but  with  a  road  in  fairly 
good  order  my  practice  is  to  collect  all  required  repair 
metal  between  April  and  .June,  as  soon  as  the  raitia  begin,  to  put 
on  several  gangs  to  repair.  Two  months  or  so  will  finish  the  job 
for  good,  and  for  the  rest  of  the  year  I  let  the  road  rip.  This  is 
a  much  more  economical  and  effectual  method  than  keeping  gangs 
of  men  dawdling  cuTivBout  foabnthsinol  j2    xEb 
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DEODAR  VERSUS  STEEL  SLEEPERS. 

Sir, — In  your  issue  of  the  11th  instant  your  correspondent 
"  F.  E.  U."  has  added  a  contribution  to  this  discussion  wliich  is  at 
least  backed  by  mature  experience  and  not  "  evolved  from  an 
inner  consciousness." 

It  was  my  good  fortune — some  years  ago — when  running;  the 
transport  on  a  ghftt  line,  to  have  witnessed  an  unique  series  (time 
for  time)  of  heavy  accidents  occurring  over  the  three  varieties 
of  sleepers^deodar,  D.  &  0.,  and  the  steel.  A  page  or  two 
from  my  diary  will  tend  to  modify  "  F.  R.  U.'s"  experience — 
i.e.  : — 

(i<)  "  He  also,  I  think,  over-estimates  the  consequences  of 
derailment  in  the  case  of  steel  sleepers." 

(6)  Para.  2.— "My  experience  is  t\\!t,i  jiut  as  little  damage  is 
done  to  steel  sleepers   as  to  wood   sleepers  in   case  of  accidents." 

The  following  details  may  be  of  interest  on  this  point  : — 

I. — Steel  Sleepee  Road. 


(1)    Date. 


(2)    Location. 


cii 
|Z5 
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(5)     Detention. 


One  Engine — "  L"  class — with  14  vehicles 
loaded  with  rails  and  sleepers.  Engine  coup- 
ling parced  at  mile — grade  1  in  45.  Derailed 
vehicles  at  mile-^grade  1  in  60.  Vehicles  (6) 
ran  on  sleepers  for  3  chains. 


Nil — kej's  repairable. 


All  unserviceable. 


Two  pairs. 


II.— D.  &  O.  Sleepers. 


(1)    Date. 


(2)    Location. 


to  . 
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o2 
WW 
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3  Engines  coupled  with  .38  empties.  Derailed 
central  Engine  at  curve  No.  grade  1  in  60. 
Coupling  of  pilot  parted  :  pilot  stuck  to  road. 
Train  ran  four  rail  lengths  until  brought  up 
by  side  drain  of  cutting, 


« 


Tie  bars  destroyed. 


All  broken. 


4  pairs  renewed. 


(5)    Detention. 


III. — Deodar  Sleeper  Road. 


(1)     Date. 

(2)     Location. 

— '    o 

o  2 
Mm 


1  Engine — L  class — with  30  vehicles  derail- 
ed at  diversion  mile — N  side  of  grade  1  in 
45,  3  rail  lengths  from  level.  Ran  on  sleepers 
for  5  rail  lengths  until  brought  up  by  up 
grade. 


Some  spikes  useless. 


M 


Badly  indented.     2  renewed. 


Nil. 


These  are  typical  cases,  and  .as  evidence  from  a  strong  partisan 
in  favour  of  the  steel  sleeper,  the  advocates  of  wood  may  score 
their  point.  But  the  question  will  be  settled  on  a  higher  plat- 
form, at  least  in  this  N.-W.  corner  of  India.  "  F.  R.  U."  with  his 
usual  insight  has  struck  the  main  issue  which  must  oust  the 
use  of  wood  for  sleepers,  and  he  has  rung  out  a  timely  note  of 
warning  against  the  inappi  opriate  application  of  timber.  The 
ultimate  effect  on  this  corner  of  India  of  the  daily  extending  use 
of  wood,  especially  for  Engine  fuel,  has  probably  never  concerned 
the  Loco.  Superintendent  or  his  Manager,  seeking  his  "  bubble 
reputation "  in  a  Reduced  Working  Expenses  Sheet.  But  their 
present  policy  of  unconcernedly  consuming  a  people's  sole  fuel 
supply  regardless  of  posterity  can  have  but  one  result  ;  and  which, 
can,  too  easily,  be   predicted. 

As  long  as  this  fuel  supply  was  under  the  forest's  control  the 
danger  was  minimized,  but  now  the  suppliers  have  gone  farther 
a-field.  Here  regardless  of  consequences  every  stick  is  cnt— the 
shrubs  even  are  sacrificed.  Who  can  too  strongly  condemn  a 
policy  which  encourages — nay,  has  initiated — this  wanton  de- 
struction of  young  timber  !  For  it  is  a  policy  that  must  end  in 
destitution,  denudation,  and  then— a  desert. 


February  22,  1888. 


T.  H.  E. 


"AN  ENGINEER'S  LIBRARY." 
Sir, — In  further  reference  to  the  subject  of  an  Enigneering 
Circulating  Library  and  Journal  Club,  I  would  wish  to  say,  that 
I  think  most  members  of  the  profession  would  be  quite  en 
accord  with  the  proposition  put  forward  by  Mr.  Qwyther  in  your 
issue  of  the  18th  February. 

But,  I  myself  think,  it  is  absurd  to  expect  Government  assist- 
ance in  a  matter  of  this  kind  ;  in  fact  we  should  be  much 
better  without  it.  One  thing  is  pretty  certain — we  should  never 
get  it  even  if  we  did  want  it. 

There  are  so  many  Engineers  in  India  (Government  ser- 
vants and  others),  that  I  am  convinced  that  a  project  of_  this 
kind,  once  started,  would  succeed.  But  we  want  some  influ- 
ential and  energetic  members  of  the  profession  to  set  the  ball  a- 
rolling,  as  among  the  great  majority  of  us,  the  '  vis  inertia'  is 
so  strongly  developed,  that  I  doubt  if  anything  would  come  of 
it.  What  is  everybody's  work  is  nobody's  work;  and  no  ona 
would  take  the  trouble  and  bother.  What  I  projjose  now  is  that 
a  representative  committee  be  formed  in  Calcutta,  that  circulars 
be  sent  to  Engineers  all  over  the  country,  asking  if  they  will  ]oin, 
and,  if  the  replies  be  satisfactory,  subscriptions  in  advance  be 
called  for.  Our  thanks  are  certainly  due  to  Mr.  Gwyther  tor 
bringing  the  matter  forward, 

W.  G.  P'iG3 
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TABLES  FOR  ROLLED  IRON  BEAMS. 

Sir, — That  there  should  be  a  demand  for  Lalla  Ganga  Ram's 
tables  for  rolled  beams  (ride  page  131  of  your  ia^ue  of  14th  Janu- 
ary) is  an  eitraordluary  example  of  the  tendency  of  men  to 
accept  unqueatioued  anything  they  see  in  print.  Surely  it  must 
be  evident  to  any  one,  who  has  read  his  article  in  your  issue  of  »th 
October  1887,  that  these  tables  are  wholly  unreliable. 

They  are  based  on  a  formula  quoted  from  Trautwine,  which 
enunciates  that  the  deflection  of  a  rolled  beam  varies  inversely 
as  its  sectional  area  multiplied  by  its  depth.  Heaven  knows 
where  Trautwine  got  this  formula,  but  everybody  knows,  or  ought 
to  know,  tliat  the  deflection  varies  inversely  on  the  moment  of 
inertia  of  the  section,  and  that  this  does  not  vary  in  the  above 
simple  ratio,  except  for  sections  of  similar  figure  and  proportions. 
Hence  it  is  evident  that  Trautwine's  rule  can  only  be  true  for: 
some  particular  figure  of  section  and  is  untrue  for  all  other  sectional 
not  sfrictly  similar  thereto.  The  question  then  arises,  within  wliat| 
limits  is  the  rule  sufliciently  accurate  for  practical  purposes,! 
and  the  following  example  will  shew  that  these  limits  are  much ! 
narrower  than  tnose  between  which  the  sections  in  the  market! 
vary. 

But  there  is  a  still  worse  error.  These  tables  profess  to  give  us 
the  ''safe  load"  that  which  will  give  a  deflection  of  one-fortieth 
of  an  inch  per  foot  of  span.  This  particular  proportionate  de- 
flection was,  I  believe,  adopted  by  Tredgold  or  some  one  else  in 
the  last  century  as  that  most  suitable  for  timber  joists  carrying 
lath  and  plaster  ceiling,  but  no  authority  worthy  of  the  name 
has  ever  shewn  that  it  is  a  proper  one  for  iron  beams  in  a  country 
tvhere  lath  and  plaster  ceilings  are  exceptional.  The  proper 
criterion  of  safety  for  an  iron  girder,  is  either  the  proportion  that 
the  load  on  it  bears  to  that  which  would  break  it,  or  else  the 
maximum  stress  induced  by  the  load  in  the  fibres  of  the  metal.  In 
the  absence  of  experiments  on  the  former,  the  latter  must  be  de- 
duced theoretically,  and,  as  everybody  knows,  this  stress  varies 
(for  a  load  of  given  intensity  per  unit  of  span)  inversely  as  the 
moment  of  inertia,  and  directly  as  the  square  of  the  span. 

But  the  formula  on  which  these  tables  are  based  is  as  the  cube 
of  the  span,  and  therefore  the  tables  can  only  be  correct  for  some 
particular  ratio  of  depth  to  span,  and  are  totally  unreliable  for 
every  other  ratio,  sometimes  erring  on  the  side  of  safety  and  some- 
times on  that  of  danger. 

The  following  examples  will  make  this  clear.  Take  the  beam 
8"  XSJ"  weighing  15lbs.  per  foot.  The  moment  of  inertia  of  this 
aection  will  be  found  to  be  39  inch  units.  The  "  safe  load  "  given 
in  the  table  for  12  feet  span  is  7501b8.  per  foot,  i.e.,  62|lbs. 
per  inch,  which  includes  the  weight  of  the  beam  itself. 

.-.    deflection  in  inches  =    ^  =  334    ^  ;gi  ('  ^*'°S  in  inches.) 


I2S 


deflection  per  foot  of  span  =  — ,- 

5x62^X144x144x144 


-Ax:^ 

32      EI 


32  X 18000000  X  39 

=        -  inches  per  foot  of  span. 

(The  value  of  E  is  that  given  by  Stoney  for  rolled  beams — see 
page  180  of  the  edition  of  1873.) 

Also  mazmium  stress  "=  i'  =  -5-    ^    5? 

62»  X  144  X  144x8 
"  8  X  2  X  39 

=  16,615  lbs.  per  sq.  inch. 

Again   for  24  feet  span,  the  safe  load  is  given  as  93 lbs.  per  foot ; 

5  X  7-75  X  288  x  288  x  288 


then  deflection  per  foot  of  span  = 


32  X 18000000  X  39 


and  maximum  stress = 


=  cTT^  inches  per  foot, 
z4"3 

775x288x288x8 


8  X  2  X  39 
=  8,241  lbs.  per  sq.  inch. 

Now  contrast  these  results  with  similar  ones  for  a  beam  of  the 
same  depth,  but  diff'erent  proportions,  e.ff.,  8"x  6"  weighing  341bB. 
per  foot,  the  moment  of  inertia  of  whose  section  will  be  found 
to  be  107  inch  units. 

The  table  gives  l,.7001bB.  per  foot  as  safe  load  for  a  12  feet 
span  ;  this  gives  by  similar  calculation  to  the  above 

deflection  per  foot  of  span=^^ 

maximum  stress  =13,727  lbs.  per  sq.  inch. 

For  24  feet  span,  212lb8.  is  said  to  be  the  safe  load  per  foot, 
and  then 

deflection  per  foot  of  span  =  — —  ; 

maximum  stress  =  6,847  lbs.  per  sq.  inch. 

Thus,  the  "safe  loads"  given  in  the  tables  when  checked  by 
theory,  give  deflections  varying  from  jVth  to  ,Vth  of  an  inch  per  foot 
of  span,  and  stresses  varying  from  3  to  7^  tons  per  square  inch; 
so  it  is  to  be  hoped  that   those    who  have  stuck  such   unreliable 


tables  in  their  Molesworth,  will  tear  them  out  again  before  any 
mischief  results  from  their  use,  and  that  Lalla  Ganga  Ram,  or  some- 
body else  with  leisure  and  a  turn  for  arithmetic,  will  give  us  a 
table  of  the  moment  of  inertia  of  the  usual  sections  in  the 
market. 

If  it  be  objected  that  the  results  of  theory  do  not  agree  with 
those  of  practice,  it  will  surely  be  admitted  that  Mr.  Benjamin 
Baker  ia  at  least  as  good  an  authority  as  Trautwine,  and  that 
the  above  results  may  be  corrected  by  the  rule  he  gives  in  hia 
paper  on  the  "Practical  Strength  of  Beams"  (Min.  Proc.  C.  E.,  Vol. 
LXII.,  page  259)  viz.,  "the  increase  in  the  elastic  strength  over  the 
theoretical  amount  approaches  70  per  cent,  in  the  same  ratio  as 
the  sectional  area  of  the  beam  approaches  the  area  of  the  circum- 
scribing rectangle."  Applying  this  to  the  8"x2i"  beam  whose  sec- 
tional area  ia  4^  square  inches  we  obtain  for  12  feet  span — 

maximum  stress  =  16,615  -^  J  1  -f    —    x  ^ — ^j  \ 
=  ■  .--=  14,360  Iba.  per  sq.  inch. 


8241  _„ 
1-157~'''^^" 


For  24  feet  span 
stress 

Similarly  for  the    8"  x  6"  beam  of  10'2  sq.  inches  area  for  12  feet 

span 

stress  =  13,727  -r  | 
^  13,727 

For  24  feet  span 

stress  = 


1  -1- 


1149 


70        102  I 

100  '^  8  X  6  ]■ 

=  11,947  lbs.  per  sq.  inch. 


6847 
1149 


Pr^'  =5,959 


This,  however,  does  not  justify  the  tables  any  more. 

I  hope  that,  should  anyone  object  to  the  above  criticism,  some 
one  near  Calcutta  will  take  up  the  cudgels  in  its  defence,  for  it  is 
my  misfortune  to  live  about  a  week's  post  from  Calcutta,  and  to 
have  little  leisure,  otherwise  I  would  have  said  my  say  about  these 
tables  long  ago. 

QuETTA  ;  Fehrmry  24,  1888.  C.  W.  HODSON. 

PS. — There  are  many  ways  of  finding  the  moment  of  inertia, 
but  the  following  seems  best  adapted  for  symmetrical  rolled  beams 
as  it  assumes,  as  given,  only  those  four  quantities  which  are  most 
easily  measured,  viz.,  the  depth,  breadth,  and  sectional  area  of 
the  beam,  and  the  thickness  of  its  web. 

Call  these  quantities  d,  b,  a,  and  t^  respectively.  From  these 
deduce  the  following 

area  of  each  flange  excluding  web  part,  Oi  =— ~ — ; 


mean  thickness  of  same 


<i  =  - 


6-i!,  ' 
distance  of  centre  of  same  from  neutral  axis  of  beam    x= — -^  . 


Then  moment  of  inertia 


1= 


bd' 


-^  +  2aiX''     nearly 

This  result  will  rarely  be  as  much  as  one  per  cent,  in  excess  of 
the  true  value,  and  this  method  avoids  the  difficulty  of  measuring 
with  sufficient  accuracy  the  mean  thickness  of  the  flanges.  It 
would  be  a  good  thing  if  firms  would  add  "thickness  of  web" 
to  the  other  particulars  of  rolled  beams  in  their  catalogues. 

C.  W.  H. 


"STAR  OF  BETHLEHEM." 

SlE, — Venus  has  been  misbehaving.  Let  it  not  be  supposed  that 
Indian  Engineering  is  responsible  for  the  libel.  Mr.  Pogson, 
the  Government  Astronoujer  at  Madras,  is  its  author.  He  is 
angry  with  the  so-called  star  of  Bethlehem,  and  the  un.scientitic 
character  of  popular  imagining  as  to  its  astronomic  properties, 
proprieties,  and  aspects  ;  and  he  uses  bad  language  and  indulges 
his  spleen  at  poor  Venus's  expense.  She  was,  he  roundly  declares, 
"the  cause  of  the  late  silly,  ignorant  mistake."  In  thiswise; — 
"She  was  nearest  to  the  earth,  rising  and  setting  with  the  sun,and 
59"  in  apparent  diameter  on  18th  September.  Seen  then  with  a 
telescope  she  has  a  crescent  of  thread-like  fineness  ;  the  widest 
part  of  the  crescent  less  than  a  hundredth  part  of  the  disc, 
i.«.,  of  the  width  between  the  extremities  of  the  horns.  The 
greatest  brilliancy  was  attained  on  28th  October,  when  she  rose 
at  3A.  9m.  a.m.,  and  had  a  diameter  of  38"  appearing  as  a  well- 
formed  crescent,  like  the  moon  when  about  four  days  before  new. 
This  was  the  time  when  the  stupid,  unscrupulous  misleaders 
of  the  public  began  to  rave  about  the  star  of  Bethlehem.  The  craze, 
once  started,  was  easily  kept  np  by  fanatical  sentimentalists,  as 
Venus  remained  a  splendid  object  until  her  greatest  western  elon- 
gation on  Ist  December.  She  then  rose  at  2/t.  58m.  a.m.,  and  was 
a  neat,  pretty  little  half-moon  in  the  telescope,  with  an  apparent 
diameter  of  25."  On  2nd  January  she  made  an  apparently  near 
approach  to  Jupiter,  which  was  then  mistaken  for  Venus,  the 
latter  being  called  the  Star  of  Bethlehem  by  many  who  should  have 
known  better,''  These  italics  are  not  mine.  They  are  the  outcome  of 
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the  Madras  man's  sufficiency.  Who  has  been  rude  enough 
to  aujrsest  that  Venus's  telescopic  figure  was  at  any  time  "gib' 
bous  ?'' — whatever  that  bit  of  seientific  Billingsgate  may  be  held 
to  mean.  But,  understanding  somewhat  of  the  perplexities 
dogging  the  heel  of  mistaken  identity,  I  am  glad  of  Mr.  Pogson's 
assurance  that  in  future  no  one  is  likely  to  mistake  gibbous- 
ness  for  the  Star  of  Bethlehem.  A  far  more  eligible  candidate 
for  the  post  of  honour  might  be  found,  he  thinks,  in  what  is 
called  "  Kepler's  Nova  of  1604  "  as  it  was  in  the  right  place,  i.e., 
near  to  Scorpio,  and  brighter  than  Jupicer.  Only,  "  there  is  no 
reason  to  suppose  that  it  was  ever  seen  before — especially  not 
about  1  A.  D."  Could  not  tliis  pretty  little  quarrel  be  satis- 
factorily arranged  by  re-christeuing  the  Star  of  Bethlehem  and 
calling  it  Mr.  Pogson  ? 

F.  K.  A.  S. 


MORE  RAILWAY  ACCIDENTS. 

Sir, — In  your  issue  of  last  Saturday,  I  notice  an  article 
under  the  above  heading  which  has  reference  to  '  an  accident  at 
Mokameh  Ghfit,  which  states  that  thirteen  wagons  were  damaged. 
I  trust  you  will  allow  nie  to  contradict  the  statement  as  I  was 
present  there  shortly  after  the  accident  ;  only  two  wagons  were 
damaged,  and  those  very  slightly,  neither  has  the  pointsman 
"been  arrested."  The  accident  happened  on  the  9th  instant  at 
about  10-30  P.M. 

J.  T.  Robinson, 
Mokameh  ;  February  27,  1888.  P.  W.  Inspector. 


METAL  TRACK  FOR  RAILROADS. 

Sir, — I  am  at  present  engaged  in  collecting  all  available  informa- 
tion with  regard  to  the  above,  and  as  I  understand  that  metal  ties 
(sleepers)  are  quite  extensively  used  in  India,  I  write  to  ask  if 
you,  or  your  readers,  can  kindly  give  me  some  information  respect- 
ing their  use,  or  refer  me  to  Engineers  or  railroads  using  them. 

The  information  is  desired  for  the  purpose  of  a  report  to  the 
Department  of  Agriculture,  which  department  has  recently  had 
under  consideration  the  serious  destruction  of  forests  for  timber  for 
railroad  purposes.  The  circular  below  outlines  the  information 
desired  in  reference  to  the  different  roads. 

The  subject  is  a  very  important  one,  and  it  is  my  aim  to  make 
the  report  as  complete  and  detailed  aa  possible,  collecting  and 
noting  the  scattered  literature  relative  to  the  matter,  but  dealing 
more  especially  with  recent  practice  and  present  systems  adopted. 
Any  information  will  be  appreciated. 

Hoping  to  be  favored  with  communications  from  India  on  this 
subject. 

E.  E.  RussEL  Tratman,  A.  M.  Sac.  C.  E. 
114,  Remsen  Street,  Bkookltn,  N.  Y.,  U.  S.  A  ; ) 
January  24,  1888.  j 

Infokmation  Wanted. 
Railroad. —  1    Name. 

2  Route. 

3  Length  of  lines  la  id  with  Metal  Sleepers. 

4  Character  of  same.     (Particulars  of    grades,  curves, 

etc.) 

5  Dates  when  laid. 

6  Engineer  in  charge. 

7  Character  of  traffic. 

8  Weight    of    Locomotives,    and    weight    on    driving 
wheels. 

Sleepeb. —  9  Longitudinal,  transverse  or  bowl. 

10  General  form. 

1 1  Dimensions,  including  thickness.   (Figured  drawings. ) 

12  Weight. 

13  Material. 

14  Spacing  centre  to  centre. 

15  How  treated.     (Paint,  anti-rust  process,  etc. ) 

16  Manufacturer. 

17  First  cost,  at  factory  or  delivered. 

18  Expense  of  maintenance. 

19  Attachment  of  rails.     (Details  and  drawings.) 

20  Arrangements  for  curves. 

21  Tie  rods  ;  if  used,   how  attached  and  adjusted    for 

gauge. 

22  Durability. 
Tkack.— 23    Material  of  ballast. 

24  Behavior  of  ballast  under  sleeper. 

25  Construction  of  roadbed.     (Drawing.) 

26  Section  and  weight  of  rail. 

27  Rail  joints  ;  how  made. 

28  Rail  joints  ;  on  sleeper  or  suspended. 

29  Reasons  for  adopting  metal  sleepers- 

30  General  results  ;  satisfactory  or  otherwise. 

31  Is  there  trouble  with  maintenance  of  track. 

32  la  there  trouble  with  rail  attachments. 

3.3  Is  there  trouble  from  breakages  ;  how  and  where  do  they  usually 
occur. 

34  Efficiency,  etc.,  aa  compared  with  wooden  sleepers. 

35  Cost,  material  and  durability  of  wooden  sleepers. 

36  (Jlimato  ;  and  effect  of  same  on  metal  or  wooden  sleepers. 

37  General  remarks. 

38  Opinions, 

E.  E.  E.  T. 
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Some  Tsxt-Books  on  Electkicitt. 

The  immediate  incentive  to  the  production  of  this  article  is  the 
appearance  of  a  little  work  intended  to  teach  by  experiments 
Electricity  to  school  classes.  The  title  is  "  Practical  Physics  for 
Schools."  The  authors  are  Messrs.  Stewart  and  Gee.  This  work 
is  a  sort  of  extract  from  a  larger  work  called  "  Lessons  in  Element- 
ary Practical  Physics,  "  by  the  same  authors.  Both  works  are 
excellently  adapted  to  the  ends  in  view. 

Electricity  is  now  so  large  a  subject— it  has  so  much  detail- 
that  110  little  book  is  able  to  do  more  than  skim  the  subject.  For 
a  student  who  wishes  to  take  up  the  subject  thoroughly — and  who 
is  able  to  read  French  there  is  no  better  introduction  than  the 
"  Traite  d' Electridte"  by  J.  Gavarret.  This  work  is,  however,  now 
scarce  and  probably  is  most  easily  procured  through  second-hand 
booksellers.  The  older  works  on  Electricity  shew  less  respect  to 
Volta's  Contact  theory  of  potential  than  is  consonant  with  modern 
ideas.  They  also  sometimes  describe  the  action  of  condensers  as 
if  much  of  the  Electricity  became  latent  as  does  heat  which  enters 
into  ice  and  changes  the  ice  to  water.  But  notwithstanding  these  de- 
fects, we  find  in  old  works  like  that  of  Gavarret,  or  that  of  De  La 
Rive,  an  excellent— because  not  unduly  condensed— account  of  the 
chief  principles  of  the  science  and  the  chief  instruments  which 
illustrate  or  apply  those  principles. 

The  ample  discussions  which  such  books  contain  contrast  very 
favorably  with  the  obscure— because  meagre — explanations  to 
be  found  in  such  books  as  Thompson's  or  the  text-books  by 
Ganot  and  Deschanel.  For  a  careful  discussion  of  the  prin- 
ciples of  Electricity,  the  student  may  be  refered  to  "  Lecom  sur 
VEleclriciti  et  le  Magnetisme"  by  Mascart  and  Joubert.  The 
publisher  is  G.  Masson,  Paris. 

The  authors  intended  to  complete  their  work  by  a  volume 
describing  electrical  apparatus,  but  this  supplementary  volume — as 
far  as  the  present  writer  knows— has  not  been  issued.  There  is, 
however,  a  work  in  four  parts  by  C.  M.  Gariel,  which  deals  entire- 
ly with  apparatus.  The  work  is  entitled  "  Traite  Pratique  d'Elec- 
tricite.  "  The  publisher  is  Octav  Doin,  Paris.  Perhaps  the  appear- 
ance of  this  work  caused  Messrs.  Mascart  and  Joubert  to  refrain 
from  introducing  their  own  book. 

So  many  intelligent  minds  are  now  at  work  improving  electri- 
cal apparatus  that  by  the  time  an  author  has  got  his  de- 
scriptions into  print  some  of  the  instruments  he  has  described  have 
become  out  of  date.  This  is  an  additional  reason  for  Messrs. 
Mascart  and  Joubert  to  content  themselves  with  their  one  volume. 

Of  English  works  we  have  "  A  Physical  Treatise  on  Electricity 
and  Magnetism "  by  G.  E,  H.  Gordon,  and  the  well-known 
standard  work  on  "  Electricity  and  Magnetism  "  by  the  late  Clerk 
Maxwell.  In  order  thoroughly  to  study  Electricity  a  knowledge 
of  the  Differantial  Calculus  is  necessary. 

Little  books  on  Electricity  do,  as  a  rule,  profess  to  treat  the  sub- 
ject by  more  elementary  mathematics  ;  but  they  do  so  by  un- 
blushingly  quoting  results  derived  from  the  Calculus.  It  would 
be  better  for  the  student  of  an  elementary  book  to  have  nothing 
whatever  placed  before  him,  that  he  cannot  prove  by  the 
mathematics  of  which  he  is  master. 
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MATHEMATICS. 

Brabant  (F.  G.)  The  Elements  of  Plane  and  Solid  Mensuration.  With 
Copious  Examples.  Cr.  8vo,  pp.  280.  Rivingtons        ...  ..    3/6 

Langley  (E.  M.  )  and  Phillips  (W.  S. )  The  Harpur  Euclid.  An  Edition 
of  Euclid's  Elements  Revised  in  Accordance  with  the  Reports  of  tlie 
Cambridge  Board  of  Mathematical  Studies,  and  the  Oxford  Boiud  of 
the  Faculty  of  Natural  Science.  Book  1.  Cr.  8vo,  pp.  128  Rivnig- 
t„„„  •^  ...  ...  -   1<J 


tons 


Newcomb  (S.)  Elements  of  the  Differential  and  Integral  Calculus.  I2mo 
pp.  307,  New  York  ...  ...  ...  •••  •■   •'I 

Smith  (J.  Hamblin)  Key  to  Exercises  in  Arithmetic.  (Rivington's 
Mathematical  Series)  Cr.  8vo,  pp.  236  Rivingtons    ... 
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(General  Articles. 


BARODA  CITY  SCHOOL. 

We  illustrate  a  design  for  a  sciiool  building  which 
is  about  to  be  erected  by  His  Highness  Sir  Sayaji  Rao 
Gaekwar. 

The  building  w-ill  face  the  Swar  Sagar  Tank  in  the 
middle  of  the  city,  and  is  intended  to  act  as  an  auxiliary 
to  the  College  which  is  situated  near  the  Railway  Station. 
The  building  is  intended  to  accommodate  600  students, 
and  will  east  between  sixty  and  seventy  thousand  rupees. 
The  drawings  were  prepared  by  Mr.  R.  F.  Chisholm. 


RAI  KAXHYA    LAL    BAHADUR,    M.I.C.E.,    LATE 
EXECLH^IVE  ENGINEER,  P.  W.  D.,  PUNJAB. 

Rai  K.\XHY.\  L.\L  was  born  in  1829,  at  a  place  called 
Jalc.sar,  a  small  to^vn  situated  about  25  miles  to  the 
North-West  of  Agra,  in  the  North-Westcm  Provices. 

In  the  Government  College  at  Agra,  where  Kanhya  Lai 
was  admitted  into  the  first  Persian  Class,  and  where  he 
commenced  the  study  of  the  English  and  Nagri  langua- 
ges; in  the  year  1844,  he  went  rapidly  through  all  the 
English  Classes  of  the  College,  and  in  G  years  obtained  a 
good  knowledge  of  English,  besides  considerable  profici- 
ency in  mathematics  and  physical  science,  for  which  he 
sicquired  a  talent  from  the  very  time  he  began  his  Eng- 
lish studies. 

The  late  Sir  George  Edmonstone,  who  examined 
Kanhya  Lai  in  the  last  named  subject,  in  the  year  1848, 
remarked  in  his  Report,  that  Kanhya  Lai's  answers  in 
that  subject  were  "  creditable  to  him,  both  in  matter  and 
manner." 

Kanhya  Lai's  attainments  in  mathematies  and  physical 
science  attracted  the  attention  of  Mr.  Middleton,  Principal 
of  the  Collego,  and  of  Mr.  James  Thomason,  then 
Lieutenant-Governor  of  the  North-Westem  Provinces, 
both  of  whom,  after  conferring  on  Kanhya  Lai  the  first 
English  scholarship  of  Rs.  40  per  month,  for  general 
proficiency  in  English,  advised  hin  to  go  to  Rurki,  to 
pursue  his  studies  there,  with  the  view  of  qualifying 
himself  for  emploj-ment  as  Sub- Assistant  Civil  Engineer 
on  the  Ganges  or  Jumna  Canals.  Acting  in  accordance 
with  this  advice,  Kanhya  Lai  proceeded  to  Rurki  in 
1850,  where  he  went  through  the  whole  Course  of  Col- 
lege studies  in  the  short  space  of  1 8  months,  and  at  the 
annual  examination  held  in  December  1851,  obtained  the 
first  prize  in  mathematics,  first  in  Engineering  studies, 
first  in  Geodesy,  and  first  in  private  studies,  together  with 
a  Diploma  of  qualification  in  Civil  Engineering,  and  was 
appointed  a  Sub- Assistant  Civil  Engineer  on  the  Eastern 
Jumna  Cara!  at  Saharanpur,  on  a  sjilary  of  Rs.  100  a  month. 
Colonel  (now  Lord)  Napier,  then  Civil  Engineer  in  the 
Punjab,  had  at  that  time  applied  to  Colonel  Cautley  for  the 
sen'icesofa  well  qualified  Native  Assistant  Civil  Engineer, 
and  Kanhya  Lai  was,  in  1852,  transferred  from  Saharan- 
pur to  the  Punjab,  where,  in  the  course  of  32  years,  he  has, 
through  his  own  exertions,  risen  from  the  post  of  Assis- 
tant Engineer  '.in\  Grade,  to  that  of  Executive  Engineer 
1st  Gra<le,  which  rank  he  held  in  the  Department  of 
Public  Works  when  he  retired  in  November  1884,  when  he 
was  receiving  Rs.  1,000  a  month. 

Rai  Bahadur  Kanhya  Lai  has,  in  the 
career  in  the  Public  Works  Department, 
number  of  fine  public  buildings  at  Lahore, 
pjrtanl  of  which  are  the  Katchery,  the 
Mayo  Hospital,  Medical  School,  and  the  new  roof  of  the' 
Montgomery  Hall,  and  has  also  executed  several  roads, 
with  a  number  of  gwxl  timber  and  ma.sonry  bridges  on 
them. 

He  has  written  several  useful  books  and  papers,  for  the 
benefit    of  his  countrymen,  and  the  public  generally. 

In  18(58  the  Goveniment  of  India  conferred  on  Kanhya 
Lai  the  title  of  "  Bui  "  as  a  personal  distinction,  together 
with  a  Khillat  of  the  value  ofRs.  500  and  a  Sanad. 

In  1876  the  title  of  "  Bahadur"  was  added  to  that  of 
"  Rai  "  in  recognition  of  his  further  services. 


course   of  his 

constructed  a 

the  most  im- 

now  College, 


His  acceptance  of  the  enhanced  allowance  as  Execu- 
tive Enginter  1st  Grade  precluded  him  from  promotion 
to  the  rank  of  Superintending  Engineer.  He  was 
the  first  of  all  the  Engineers,  trained  at  Rurki,  in  the 
Executive  Grade. 

His  subsequent  public  services  call  for  no  remark  as 
they  are  too  recent  and  well  known  for  comment. 

He  has  always  been  a  supporter  of  this  Join-nal  and  a 
frequent  contributor  to  its  columns,  and  was  always  eager 
and  zealous  to  promote  the  best  interests  of  the  Profession 
to  which  he  belonged. 


IRRIGATION  IN  THE  MERV  OASIS. 

In  the  Pioneer  of  the  15th  February  1888  the  letter 
from  the  camp  of  the  Boundary  Commission  contains  the 
following : —    - 

"  He  (Prince  Dondukoff)  also  gave  us  an  account  of 
his  recent  visit  to  Merv  and  told  us  what  a  rich  country 
it  was  going  to  become.  He  had  been  to  Band-i-Sultan 
himself,  and  told  us  that  the  remains  of  the  old  dam  across 
the  river  Murghab  there  were  still  to  be  seen,  and  the 
old  canal  taking  off  from  it  could  still  be  traced  along  either 
bank.  The  estimates  for  the  re-buildiug  of  this  dam  had 
now  been  completed  and  sanctioned  and  when  done  the 
large  tract  of  country  to  be  irrigated  from  it  would  enable 
all  the  cotton  required  for  Russia  to  be  grown  at  home 
instead  of  being  imported  from  abroad." 

In  O'Donovan's  "Merv"  *  we  find  the  materials  for  gaug- 
ing roughly  the  value  of  Prince  Dondukoff's  expectations. 

According  to  O'Donovan  this  Oasis  has  a  maximum 
length  of  from  50  to  55  miles  and  a  maximum  width 
from  East  to  West  of  from  35  to  40  miles.  As  the 
shape  is  that  of  an  oval  these  dimensions  do  not  give  a 
greater  area  of  land  than  1,750  square  miles  or  1,120,000 
acres,  an  area  which  many  of  the  31  districts  of  the 
Punjab  could  rival.  No  Punjab  Deputy  Commissioner 
would  dream  of  his  district  alone  growing  enough  cotton 
for  the  whole  of  an  Empire  like  Russia. 

This  area  depends  entirely  on  the  River  Murghab  for 
its  water  supply.  The  river  is  dammed  up  at  Benti  (this 
must  be  the  Bandh-i-Sultan  of  Prince  Dondukoff)  and  at 
Egriguzar  to  force  water  into  canals  taking  off  on  both 
banks.  Very  little  water  ever  passes  Egriguzar  as  the 
river  is  lost  in  the  Kaver  Kum  or  black  .sands  10  miles 
further  on.  The  Benti  bimd  certainly  provides  for  nine- 
tenths  of  the  land  inigated. 

The  Benti  dam  forces  water  into  the  Alasha  and 
Novur  Canals.  O'Donovan  gives  the  width  at  water 
surface  of  the  former  as  15'0  feet  with  side  slopes  of  |  to 
1  (an  angle  of  GO ')  and  a  depth  of  80  feet  of  water.  The 
bottom  width  would  therefore  be  7'0  feet.  He  gives 
the  velocity  at  3  to  4  miles  per  hour.  The  latter  would 
give  a  surface  velocity  of  nearly  60  feet  per  second. 
The  marly  soil  described  by  him  could  never  stand  a 
greater  surface  velocity  than  3'0  feet  and  probably  not  stand 
that  even.  But  even  taking  the  mean  velocity  as  high 
as  5'0  feet  per  second,  the  discharge  would  only  be 
440  cubic  feet  per  second.  The  discharge  of  the  Novur 
Canal  would  not  exceed  400  cubic  feet.  The  amount 
utilized  at  Egriguzar  would  be  one-tenth  of  the.se  two 
or  84  cubic  feet,  and  the  amount  lost  in  the  10  miles 
reach  below,  another  100  cubic  feet.  The  total  discharge 
of  the  Murgab  would  therefore  not  exceed  924  cubic  feet. 
It  is  highly  probable  that  it  does  not  exceed  500  cubic 
feet  per  second. 

It  would  require  very  good  management  to  get  a 
duty  of  100  acres  per  cubic  foot  per  .second  in  such  a 
climate,  .so  that  the  Murgab  river  could  not  irrigate  more 
than  92,400  acres.  It  probably  cannot  irrigate  more 
than  50,000  acres.  These  are  not  areas  that  would  add 
much  to  the  resources  of  an  Empire,  and  they  certainly 
would  not  supply  even  a  Province  of  Russia  with  all  the 
cotton  it  wanted. 


KoREisHi ;  February  19,  1887. 


E.  A.  S. 


*  The  Meev  Oasis.  By  Edmond  O'Donovan.  Vol  II.— C  hapt»r  XL. 
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THE  HAULAGE  EXHIBITS  AT  THE  NEWCASTLE 
EXHIBITION. 

The  following  errata  occur  in  the  first  portion  of  the 
description  of  the  Haulage  Systems,  appearing  in  your 
issue  of  19th  November  last.  In  the  left-hand  column, 
line  9,  for  "other  pulleys  "  read,  "  other  pulley ;"  line  28, 
for  "  surveying  "  read  "  swinging ;"  line  53,  for  "curves  " 
reaA  "  curve." 

S.  The  Harton  Coal  Company  shew  a  system  of  end- 
less rope  haidage,  in  which  the  rope  is  carried  under  the 
tubs  on  rollers,  and  works  a  road  with  three  rails,  with  a 
fourth  rail  provided  at  the  pass-byes  or  sidings  for  the  pas- 
sage of  the  full  and  empty  tubs.  The  tubs  are  attach- 
ed in  setts  of  about  fourteen  by  clips  to  the  rope,  which 
lies  on  each  side  of  the  central  rail.  No  points  or  cross- 
ings are  required  in  this  system,  a  V  piece  being  placed 
at  each  end  of  the  sidings  or  pass-byes.  The  sidings  or 
pass-byes  are  placed  at  exactly  the  same  distance  apart. 
It  is  most  essential  that  the  setts  of  tubs  should  be  at- 
tached at  equal  distances  along  the  rope  in  order  to  avoid 
collisions  at  the  sidings  or  pass-byes,  and  more  especially 
the  clip  must  not  slip  upon  the  rope.  This  may  be  prevent- 
ed by  lapping  the  rope  with  tarred  spun  yam,  or  better 
still,  by  inserting  tapered  leaden  plugs  into  the  rope  when 
partially  untwisted.  The  setts  are  moved  from  siding  to 
siding,  and  pass  each  other  at  the  pass-byes  ;  the  engine 
is  stopped  every  time  the  setts  reach  the  pass-byes,  an 
empty  sett  being  taken  off  and  a  full  sett  attached  at  the 
in-bye  end,  and  the  reverse  operation  being  made  at  the 
shaft.  It  is  necessary  to  attach  the  setts  of  tubs  exactly 
opposite  the  part  of  the  rope  from  which  the  other  sett 
has  been  removed.  The  tubs  are  attached  to  the  rope 
by  a  small  clip,  one  end  of  which  is  hooked  on  to  the  yoke 
of  the  tub,  and  the  other  end  of  which,  provided  with 
jaws  and  a  screw,  is  attached  to  the  rope.  This  clip  pass- 
es the  bell-shaped  sheaves,  which  carry  the  ropes  round 
the  curve  in  a  very  satisfactory  manner. 

The  single  roadway  systems  are  chiefly  intended  to 
meet  the  difficulty  of  maintaining  the  roads  in  seams  hav- 
ing bad  roofs  and  at  the  same  time  affording  some  of 
the  advantages  inherent  to  the  use  of  an  endless  rope. 

9.  The  Moresby  Coal  Company  exhibit  a  variety  of 
the  endless  rope  system  devised  by  their  Manager,  Mr. 
James  Ramsay.  The  peculiarity  of  this  application  of 
an  endless  rope  consists  of  the  use  of  a  single  roadway 
for  the  passage  of  the  setts  of  tubs  moving  in  opposite 
directions,  the  seeming  difficulty  of  the  collision  of 
the  tubs  being  overcome  by  the  use  of  a  siding  placed 
about  mid-distance  along  the  line.  The  endless  rope  is 
arranged  in  the  figure  of  «  ,  so  that  one  part  of  the  rope 
lies  in  the  way  and  the  other  rope  lies  outside  the  way, 
both  ropes  being  carried  on  rollers.  When  the  rope  is 
in  motion,  the  two  parts  of  the  rope  lying  in  the  way 
move  towards  or  from  the  central  siding,  which  is  situate 
at  the  loop  of  the  x .  In  working  this  system,  the  setts 
of  full  and  empty  tubs  are  attached  to  the  rope  by  means 
of  clutch  bogeys  at  the  shaft  and  in-bye  landing  respective- 
ly, and  when  the  engine  is  started  they  are  simultaneusly 
drawn  to  the  siding  into  which  the  empty  sett  of  tubs  is 
run  whilst  the  full  sett  stands  on  the  main  road.  The 
bogeys  are  then  disconnected  from  the  ropes,  and  nm  for- 
ward so  as  to  take  hold  of  the  other  rope  ;  in  this  manner 
the  full  tubs  are  attached  to  the  rope  which  hauled  the 
empty  tubs  to  the  siding  and  vice  versd.  The  engine 
and  the  direction  of  the  movement  of  the  rope  is  then 
reversed,  the  effect  being  to  draw  the  full  tubs  to  the  shaft, 
and  the  empty  ones  to  the  landing  near  the  face  of  the 
workings.  The  bogeys  are  fitted  with  an  ingenious  auto- 
matic "knock-off"  arrangement,  the  invention  of  Mr.  James 
Ramsay.  The  lower  jaw,  against  which  the  rope  is  pressed 
by  the  action  of  a  screw,  turns  upon  an  axis  parallel  to  the 
rope,  and  is  held  in  position  by  the  short  arm  of  a  lever. 
When  the  long  arm  of  the  lever  is  knocked  out  of  its 
position,  the  lower  jaw  falls  and  releases  the  rope.  The 
jaw  is  raised  when  the  lever  ia  restored  to  the  vertical 


position.  A  vertical  jointed  bar  is  placed  at  each  end 
of  the  sidings,  and  of  the  plane,  the  joint  allowing  the 
bogey  to  pa«s  with  the  rope  in  one  direction,  and  "  knocks- 
off"  when  going  the  opposite  way.  Each  rope  is  carried 
round  the  curve  of  twenty  feet  radius  upon  six  steel 
rollers.  Two  bogeys  are  usually  placed  at  each  end  of  a 
sett  of  (forty  or  more)  tubs ;  this  enables  the  tubs  to  be 
pushed  into  sidings,  where  the  ropes  would  not  otherwise 
be  available.  This  system  has  been  very  successfully 
applied  at  collieries,  where  the  difficulties  of  anticlinal 
and  synclinal  gradients  were  unusually  severe,  accom- 
panied by  similar  horizontal  curves  or  bends. 

10.  The  Tredeger  Coal  Company  exhibit  another  ap- 
plication of  the  endless  rope  to  single  road,  with  sidings 
placed  at  equal  intervals  for  the  passage  of  the  setts  of 
tubs.  The  two  ropes,  placed  six  inches  apart,  both  '  lie 
within  the  rails,  being  carried  on  ground  rollers.  The  ropes 
are  diverted  at  the  pass-byes,  one  going  straight  on,  and  the 
other  is  conducted  round  the  siding  on  several  small  sheaves. 
The  tubs  are  attached  in  setts  of  15  to  40  tubs  to  the  rope 
by  means  of  a  bogey  carrying  a  removeable  clip,  which  is 
suspended  from  sockets  in  an  iron  frame,  one  pair  of  sockets 
being  used  for  the  in-going  and  the  other  for  the  out-com- 
ing ropes.  The  setts  are  worked  by  run-riders  in  much  the 
same  manner  as  upon  horse  roads  with  sidings.  The  clips 
pass  very  successfully  round  the  curve  of  66  feet  radius, 
the  outer  rope  being  kept  in  position  by  small  rollers,  and 
larger  rollers  being  employed  for  the  inner  rope.  This 
system  was  intended  to  be  driven  by  an  electro-motor,  which 
was  eventually  removed  as  it  was  unfitted  for  the  works. 

Systems  9  and  10  were  driven  by  means  of  a  very  com- 
pact hauling  engine  provided  by  the  Lowca  Engineering 
Company,  Limited,  of  Whitehaven,  which  proved  to  be  very 
efficient  for  the  purpose.  It  consisted  of  a  pair  of  cylin- 
ders working  in  backward  gear,  without  reversing  applian- 
ces. The  engine  was,  of  course,  run  only  in  one  direction, 
but  the  reversal  of  the  ropes  was  effected  by  a  pair  of 
cones,  either  of  which  could  be  engaged  with  the  corre- 
sponding drum  upon  the  main  shaft. 

11.  The  main  and  tail  rope  system,  which  has  attain- 
ed a  very  high  degree  of  perfection  in  the  North  of  Eng- 
land, is  shewn  by  the  Hetton  Coal  Company.  The  exhi- 
bit shews  the  general  system  of  working  upon  a  small 
scale,  the  main  rope  being  employed  to  draw  the  full  tubs 
fi-om  the  face,  and  the  tail  rope  to  draw  the  empty  tubs 
from  the  shaft  to  the  workings.  The  main  rope  lies  on  rol- 
lers between  the  way,  and  its  length  is  equal  to  that  of 
the  plane,  and  the  tail  rope  is  carried  on  rollers  at  the  side 
of  the  way,  and  is  double  the  length  of  the  main  rope. 

This  exhibit  was  driven  by  a  self-contained  double 
cylinder  engine,  with  a  pair  of  drums  upon  the  second 
motion,  either  of  which  can  be  put  in  or  out  of  gear  by 
a  clutch  arrangement. 

M.  W.  B. 
(To  be  continued.) 


PYROGRAPHY. 

In  a  late  number  of  the  Annates  Industrielles  there  is 
an  interesting  description  of  an  invention  which  is  likely 
to  prove  of  great  value  to  art  decoration.  It  consists  in 
engraving  on  board,  leather  or  glass  by  means  of  a  steel 
pencil,  the  point  of  which  is  kept  at  a  red  heat.  The 
principle  of  the  instrument  is  similar  to  that  of  the  Pa- 
quelin  cauteriser,  which  is  used  in  surgery.  Only  by 
means  of  a  bellows  worked  separately  and  a  small  gaso- 
meter this  burner  can  be  kept  incandescent  for  an  hour 
or  more  at  a  time.  It  is  just  as  easy  to  sketch  or  draw 
with  the  pyro-engraver  as  with  pen  or  pencil.  It  can  be 
used  for  drawing  a  portrait  or  landscape  as  well  as  orna- 
menting articles  of  "  virtue  and  bigotry."  Pyrography 
on  wood  has  not  the  hardness  of  outline  of  the  ordinary 
woodcut.  At  a  very  small  additional  cost  it  can  be  uti- 
lized for  ornamentation  in  the  book-binding,  cabinet- 
making  and  toy-making  trades.  In  short,  any  substance 
that  can  be  carbonized  or  modified  in  surface  by  the 
action  of  a  burner  ca'n  be  marked  by  this  process. 
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NAGPUR  WATER  WORKS. 


Mr.  Morris,  Chief  Commissioner,  Central  Provinces, 
having  determined  to  provide  the  city  of  Nagpiir  with 
pure  wat<3r,  had,  in  18G9,  on  the  staff  of  the  Department, 
an  Engineer  well  fitted  to  undertake  the  necessary 
surveys  and  to  prepare  the  designs  and  estimates. 
Mr.  A.  R.  Binnie,  M.  Inst  C.E.,  was  selected  by  him 
for  this  duty,  and  the  latter's  designs  and  estimate 
received  the  sanction  of  the  Government  of  India  in 
April  1870,  and  the  approval  of  the  Secretary  of  State 
in  the  December  following. 

As  the  project  was  a  Municipal  work,  Mr.  Binnie  left 
the  Department  under  the  sanction  of  Government,  to 
execute  the  works  he  had  planned ;  all  were  completed 
by  him  in  1872.  His  letter  of  the  .Slst  October  of  that 
year  is  in  fact  the  Completion  Report.  Mr.  Trotter's 
audit  note  annexed  to  the  same  shews  how  creditably  and 
closely  Mr.  Binnie  worked  to  his  estimate.  The  actual 
exce.ss  being  only  0'45  on  an  outlay  of  Rs.  3,67,181. 

We  give  the  following  general  description  of  these 
water-works  as  prepared  hy  Mr.  Binnie.  When  this  is  read, 
their  scope,  character  and  cost,  and  the  results  obtained, 
will,  we  think,  be  understood,  and  the  Report  of  Mr.  E. 
Penny,  M.  Inst.  C.E.,  the  present  Executive  Engineer,  on 
the  working  of  the  scheme,  which  is  to  follow,  will  be 
clearer  when  read  after  these  preliminary  remarks. 

These  works,  for  the  supply  of  Nagpur,  a  city  of 
about  84,000  inhabitants,  have  been  carried  out  on  the 
basis  of  a  formerly  existing  reservoir,  which  was  construct- 
ed in  the  earlier  part  of  this  century  during  the  rule  of 
the  Bhonsla  Dynasty. 

The  water  from  the  old  reservoir,  the  contents  of 
which  was  about  80  million  cubic  feet  or  500  million 
gallons,  was  formerly  conveyed  to  the  city  in  a  masonry 
pipe  nine  inches  in  diameter  and  about  four  miles  in 
length.  But  the  old  reservoir  embankment  with  its  rough 
masonry  face  wall,  896  yards  in  length,  and  averaging  12 
feet  in  height,  having  become  very  leaky  and  the  stone 
pipe  utterly  decayed  and  broken.  It  was  determined  bj' 
the  Chief  Commissioner,  Mr.  Morris,  during  the  drought 
following  the  failure  of  the  monsoon  of  1868,  to  take 
measures  to  so  far  enlarge  the  reservoir  at  Ambajerry,  as 
to  enable  it  to  store  a  sufficient  quantity  to  compensate 
for  dry  years,  and  to  lay  down  such  a  pipe  as  would  at  all 
times  deliver  a  supply  of  15  gallons  per  head  per  day  to 
the  people  in  the  city. 

In  accordance  with  this  decision,  plans  and  estimates 
were  prepared  during  1869  which  finally  received  the 
sanction  of  the  Government  of  India  in  April  1870,  and 
active  operations  were  commenced  in  the  following  Octo- 
ber. 

The  works  to  effect  the  above  objects  may  be  enumer- 
ated as  follows :  a  puddle  trench  has  been  sunk  along  the 
line  of  the  old  embankment,  passing  down  through  it, 
and  the  natural  ground  on  which  it  rests,  and  three  feet 
into  the  solid  rock;  the  erection  of  a  puddle  wall  in 
this  trench  up  to  the  level  of  the  top  of  the  raised  em- 
bankment; the  raising  of  the  old  embankment  to  a 
height  of  17  feet  4  inches  above  its  former  level ;  the 
erection  of  a  siphon  outlet  with  regulating  and  straining 
tower,  charging  well  valve  and  house  ;  the  construction  of 
a  waste  weir,  200  feet  in  length  ;  laving  a  main  pipe  1.3 
inches  in  diameter,  four  miles  in  length,  with  distributing 
pipes  in  the  city  of  an  aggregate  length  of  7,166  yards, 
besides  a  branch  pipe  to  tne  Central  Jail,  a  distance  from 
the  main  pipe  of  2,224  yards ;  the  whole  of  which  system 
of  piping  will  work  by  gravitation  and  afford  a  constant 
supply  day  and  night. 

The  excavation  of  the  public  'trench,  1,03.3  yards  in 
length,  having  an  average  depth  from  the  top  of  the  old 
embankment  of  25  feet,  was  a  work  of  some  difficulty,  as 
it  was  excavated  at  a  time  when  there  was  a  considerable 
depth  of  water  in  the  old  reservoir. 

From  the  trench  thus  formed  1,268,476  cubic  feet  of 
earth  and  rock  were  removed  between  the  10th  of  October 


1870  and  the  2nd  of  May  1871  ;  this  trench  was  afterwards 
filled  partly  by  the  puddle  wall  next  to  be  described,  and 
partly  with  black  cotton  soil. 

The  puddle  wall  has  a  top  width  of  5  feet,  and  its 
greatest  height  is  about  48  feet,  it  increases  in  thickness 
at  the  rate  of  2  inches  per  foot,  until  at  the  ground  level 
its  average  thickness  is  about  10  feet,  from  that  level  to 
the  bottom  of  the  puddle  trench  it  decreases  in  width  to 
5  feet.  The  clay  for  making  the  puddle  was  carted  from 
Sonegaon,  a  distance  of  3  miles,  and  was  worked  up  into 
puddle  by  prison  labor — the  men,  after  the  clay  had  been 
well  soaked,  kneading  it  up  with  their  feet.  The  total 
quantity  of  puddle  in  the  embankment  is  920,000  cubic 
feet. 

The  whole  of  the  old  embankment  has  been  raised 
about  17  feet  4  inches,  so  as  to  enable  it  to  retain  the 
water  13  feet  4  inches  above  its  former  level,  it  now  forms 
an  embankment  3,280  feet  in  length,  having  a  top  width 
of  7  feet  6  inches  with  a  back  slope  of  2  to  1,  and  a  water 
slope  down  to  the  level  of  the  old  embankment  of  2  J  to 
1 ;  this  latter  slope  is  pitched  with  hard  Basalt  stone  1 
foot  thick. 

This  work  was  of  a  rather  difficult  and  tedious  nature 
and  has  been  the  cause  of  some  anxiety,  as  the  water  rose 
on  it  for  the  first  time  during  the  last  monsoon.  The 
reasons  for  this  were  two  :  first  the  very  bad  material  of 
which  the  old  embankment  was  composed,  and  secondly 
the  uncertainty  which  always  attends  the  element  of  old 
and  new  earthwork  when  combined  together. 

Fortunately  only  one  slip  of  any  kind  occurred,  and 
this  was  confined  to  the  rear  or  outside  slope,  and  did  not 
affect  the  water  face  of  the  work  ;  it  occurred  and  was 
repaired  at  a  time  when  the  water  was  7  feet  6  inches 
below  its  highest  level,  since  which  the  reservior  has 
been  full  to  overflowing,  and  the  whole  of  the  embank- 
ment has  continued  to  stand  well,  the  average  settlement 
being  below  the  amount  that  was  expected.  The  total 
quantity  of  new  earth  in  the  raised  portion  being  about 
2,900,000  cubic  feet ;  it  was  brought  up  in  regular  layers, 
each  about  6  to  8  inches  in  thickness,  inclined  to  and  on 
each  side  of  the  puddle  wall,  each  of  these  layers  was 
watered,  trodden  and  rammed  before  the  next  was  laid  on 
it  so  as  to  secure  as  far  as  possible  solid  and  sound  work. 

The  flood  waters  are  discharged  when  the  reservoir  is 
full  over  a  waste  weir  200  feet  in  length,  the  whole  of  the 
excavation  for  which  and  the  waste  water-course  was  in 
Nodular  Trap  Rock.  After  passing  over  the  cill  of  the 
weir  the  water  flows  between  low  converging  training 
walls  120  feet  in  length  to  the  waste  water-course,  down 
which  it  falls  at  an  inclination  of  1  in  40  to  the  bed  of 
the  stream  below  the  embankment. 

The  water  is  drawn  from  the  reservoir  by  means  of  a 
cast-iron  siphon  pipe  2  feet  in  diameter,  and  from  1  to  1 J 
inch  in  thickness,  which  passes  over  the  old  embankment, 
and  below  the  level  of  the  new  raised  portion. 

This  plan  was  adopted  to  avoid  the  risk  which  would 
have  attended  cutting  through  the  old  embankment, 
and  the  chances  of  injury  to  which  the  pipe  would  have 
been  exposed  if  laid  beneath  it. 

The  siphon  pipe,  184  feet  in  length,  has  an  extreme 
rise  of  15  feet  6  inches,  but  it  will  seldom  be  required  to 
lift  the  water  more  than  9  feet  6  inches,  its  inner  end 
is  placed  in  the  regulating  and  straining  well,  and  is  closed 
by  means  of  a  sluice  valve  2  feet  in  diameter;  its  outer 
end  terminates  in  the  valve  house  at  the  foot  of  the  outer 
slope  of  the  embankment  at  which  place  the  water  is 
discharged  from  it,  cither  for  the  supply  of  the  city,  for 
irrigation,  or  for  scouring  out  the  straining  tower  by  one 
of  two  sluice  valves,  each  15  inches  in  diameter. 

In  the  valve  house  is  placed  a  domed  cover,  by  the 
removal  of  which  the  siphon  pipe  can  be  entered  at  any 
time  for  examination,  and  on  the  top  of  this  domed  cover, 
when  in  its  normal  position  is  fixed  an  air  valve,  so 
arranged  as  to  prevent  air  from  passing  from  the  main 
pipe  or  irrigation  outlet  up  into  the  siphon. 

Arrangements  have  been  made  for  charging  the 
siphon  at  its  crest  by  filling  it  with  water  when  all  its  end 
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valves  are  closed;  for  this  purpose  it  is  provided  with  a 
short  branch  4  inches  in  diameter,  fitted  with  suitable 
valves  and  pipes,  which  are  placed  in  a  proper  charging 
well  in  the  embankment  on  the  outside    of  the    puddle 

The  laying  of  the  siphon  pipes  by  means  of  the  gantry 
was  an  operation  requiring  much  care  and  attention,  on 
the  inside  of  the  embankment  they  rest  on  a  semi-arch  ol 
rubble  masonry,  and  on  the  outside  on  a  siniilar  semi- 
arch  of  concrete  ;  at  the  point  where  the  siphon  pipe 
crosses  the  puddle  trench,  it  is  supported  partly  on  a 
masonry  pillar,  partly  on  the  foundation  of  the  charging 
well  through  which  it  passes,  and  partly  on  wrought-iron 
girders  along  its  whole  length,  also  the  pipe  rests  in  sand- 
stone blocks  accurately  cut  and  ground  to  fit  it. 

The  water  before  passing  into  the  siphon  pipe  is 
strained  through  copper  wire  gauze  strainers,  30  meshes 
to  the  inch,  in  the  straining  tower.  This  tower,  built  of 
sandstone  on  basalt  rubble  foundations,  is  48  feet  high 
from  the  solid  rock  on  which  it  rests  ;  great  difficulty  was 
experienced  in  obtaining  a  good  foundation  in  the  bottom 
of  the  old  reservoir,  as  the  excavation  had  to  be  carried 
down  12  feet  below  its  bed  at  a  time  when  it  contained  a 
good  deal  of  water. 

The  water  is  admitted  into  the  straining  tower  through 
one  of  three  cast-iron  sluice  gates  2  feet  square,  according 
to  the  height  of  water  in  the  reservoir ;  these  sluices 
sliding  on  proper  brass  faces  are  raised  or  lowered  by 
means  of  draw-rods  and  screws  placed  in  the  three  cast- 
iron  pillars. 

The  tower  is  approached  from  the  embankment  by  a 
small  wrought-iron  foot  bridge,  80  feet  long  and  3  feet  6 
inches  deep,  resting  at  its  centre  on  a  small  masonry 
pillar. 

The  main  and  city  distribution  pipes  weighing  about 
1,240  tons  are  all  fitted  with  proper  scouring  and  air 
valves,  the  latter  of  a  pattern  which  allows  of  their  being 
used  as  fire  cocks,  from  which  water  can  be  drawn  under 
pressure  to  extinguish  fires,  or  water  roads  and  so  arrang- 
ed as  not  to  require  the  use  of  fire  engines. 

The  public  supply  of  water  is  afforded  by  means  of 
etandard  self-closing  drinking  pillars,  placed  at  distances 
apart  of  about  100  yards,  and  connection  has  also  been 
made  with  some  of  the  old  cisterns  of  the  former  works. 

The  supply  of  water  is  obtained  from  the  drainage 
iarea  of  the  "river  Nag  4,224  acres  or  6'6  square  miles  in 
extent,  which  with  an  average  rainfall  of  41  inches  will 
fill  the  reservoir,  or  in  other  words,  give  a  supply  of  240 
million  cubic  feet  or  1,500  million  gallons,  sufficient  for 
two  years'  consumption  for  the  city,  including  allowance 
for  evaporation.  It  was  proposed  to  use  a  portion  of  this 
surplus  for  irrigation,  and  at  present  the  matter  is  under 
consideration. 

The  purity  of  the  water  has  been  tested,  and  it  is 
found  to  be  best  in  the  neighbourhood  of  Nagpur,  this  is 
no  doubt  due  to  the  bare  uncultivated  nature  of  the 
drainage  area. 

The  amount  of  the  original  estimate  prepared  in  1869 
was  Ks.  3,65,543,  and  the  works  then  designed  have 
been  executed  at  a  cost  of  Rs.  3,67,181,  or  within  Rs. 
1,638  of  the  estimated  amount ;  but  during  construction 
other  works  not  then  contemplated  have  been  carried  out, 
which  will  bring  the  total  cost  up  to  Rs.  3,95,320 ; 
this  represents  a  sum  of  Rs.  4,  annas  11,  and  pies  8, 
per  head  of  the  population,  or  Rs.  3,15,000  per  million 
gallons  supplied  per  day. 


PROPERTIES  OF  FLUIDS. 

By  a.  Ewbank. 
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(To  he  continued.) 


WoEKiSG  upon  the  assumption  that  the  Star  of  Bethlehem  was  none 
other  than  Venus,  Mr.  John  T.  Nicolson  make  this  calculation  in  a 
recent  number  of  JVaters  .•— "  That  1180  synodical  periods  of  Venus 
'i.e.,  1180  by  58392  equal  to  689,025  mean  solar  days)  take  us  back 
from  October  28,  1 887— when  Venus  was  at  her  maximum  brilliancy 
as  a  morning  star— to  only  May  3  of  the  year  1  A, IX,  instead  of 
December  25  of  the  year  1  B.C.  For  the  number  of  days  from  October 
28,  1886,  to  December  2.5,  1  B.C.,  is  689,155  («iz.,  1887  by  365 -2425— 
689,213—64  plu»  6— 689,155.)  By  this  showing,  Christ  was  boru  ou  May 
3  of  the  year  1." 


We  originally  defined  a  fluid  as  a  substance  that  was 
indiiferent  to  shape.  A  mass  of  fluid  at  a  given  time  must 
have  some  particular  shape.  An  alteration  in  this  shape 
implies  the  action  either  of  internal  forces  or  of  external 
forces  If  we  suppose  the  substance  homogeneous,  -i.e., 
consisting  throughout  of  molecules  which  are  all  alike, 
and  if  we  consider  the  substance  as  persisting  in  the 
same  shape  and  volume  for  a  small  finite  time— say  for 
one  minute— then  the  substance  will  continue  to  retain 
that  shape  and  volume  for  a  longer  time  unless  some 
change  takes  place  in  the  external  conditions.  The  ex- 
ternal conditions  would  for  instance  be  changed  if  we 
surround  the  fluid  with  warmer  air  than  it  had  originally 
around  it.  We  will  for  the  present  presuppose  that  there 
is  no  internal  force  which  can  grow  independent  of  ex- 
ternal conditions.  Then  if  the  body  changes  its  shape  or 
volume  the  cause  must  be  some  external  force.  _    _ 

As  regards  change  of  volume  no  substance  is  incapable 
of  such  a  change.  But  there  are  substances  in  which  only 
small  changes  of  volume  can  be  wrought  even  by  the 
action  of  very  great  forces.  Liquids  generally  are  thus 
only  slightly  compressible  and  water  is  one  such  liquid. 
On  a  rigid  body  we  can  imagine  either  tensions  or  pres- 
sures applied.  Tensions  might  elongate  a  rigid  body. 
Pressure  might  cause  it  to  contract. 

But  with  fluids  we  will  only  consider  pressures  to  act. 
For  tensions,  or  pulling-asunder  forces,  would,  if  suffi- 
ciently great,  i.e.,  moderately  great,  separate  the  fluid  into 
disconnected  portions,  and  we  at  present  are  considering 
only  the  behaviour  of  a  fluid  when  it  has  all  its  particles 
kept  together.  We  mean  that  the  particles  are  so  kept 
together  that  it  shall  be  possible  to  choose  any  two 
particles  A,  B  not  in  contact  and  to  pass  from  ^  to  B  the 
journey  lying  always  through  other  particles  of  the  fluid 
and  never  through  air  or  any  other  substance. 

For  a  fluid  thus  kept  collected  the  only  great  external 
forces  that  we  can  admit  are  great  pressures.  The  ten- 
dency of  these  pressures  is  to  compress  the  mass— to  di- 
minish its  volumes— and  the  mass  after  slightly  accepting 
compression  resists  any  further  loss  of  volume  as  long  as 
the  pressures  themselves  do  not  increase. 

Again,  if  we  take  a  rigid  body,  such  as  a  bar  of  cast-iron 
or  a  lump  of  ice,  we  can  make  pressure  act  on  it  at  some 
particular  point  A.  By  a  point  we  here  naean  a  very  sniall 
area  of  its  surface.  Such  a  pressure  would,  unless  counter- 
acted, induce  motion,  and  therefore  if  the  iron  or  the  ice 
does  not  move,  we  need  one  or  more  forces  to  neutralize 
the  first.  Let  these  new  forces  act  at  certain  points  (^.e., 
small  areas)  denoted  by  B,  C,  &c.  Then  we  have  a  body 
at  rest  under  the  action  of  forces  applied  at  very  small 
portions  of  the  whole  external  surface.    _ 

But  we  could  not  treat  a  fluid  in  this  way.  The  pres- 
sing bodies— the  bodies  that  exert  the  force— would  m 
such  a  case  easily  enter  the  fluid  at  the  small  areas  A,  B, 
C  &c  The  pressures  that  we  shall  employ  are  not  exerted 
over  small  areas.  They  act  on  the  whole  extent  of  the 
surface.  No  part  of  the  external  surface  of  a  fluid  is  free 
from  such  pressures  as  we  shall  employ.  The  pressures 
may  vary  considerably  over  a  surface,  but  for  the  present 
there  will  absolutely  be  no  single  area,  however  small,  at 
which  the  pressure  is  absolutely  zero.  .,,•.. 

Now  when  we  say  that  a  fluid  will  easily  alter  its 
shape,  'we  only  mean  for  the  present  that  if  all  round 
the  mass  of  fluid  certain  pressures  are  applied  then  the 
shape  of  the  fluid  does  really  depend  on  the  distnbu- 
tiori  of  these  pressures.  We  mean  that  if  at  one  place 
a  pressure  is  lessened  or  at  one  place  a  pressure  is  in- 
creased and  the  pressures  elsewhere  are  not  lessened 
or  increased  by  the  same  amount,  forthwith  the  mass 
of  the  fluid  begins-quickly  or  «lo^^[y'  .J"*  ^7;^°'" 
aecidedly-to  alter  its  shape.  We  mean  that  if  he  a Hera- 
tion  of  pressure  is  considerable  the  ultimate  alteration  ot 
form  will  be  likewise  considerable.  We  mean  that  although 
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the  alteration  of  pressure  anywhere  be  as  small  as  we  please, 
there  will  still  be  some  consequent  change  of  shape.  We 
thus  assert  that  we  ainuot  have  a  change  of  pressure  so 
small  as  not  to  induce  some  change  of  shape.  If  the  body 
under  a  considerable  change  of  pressure  refuses  to  change 
shape  to  any  considerable  degree  it  is  not  a  fluid. 

In  the  case  of  a  fluid  any  alteration  of  pressure  on  the 
surface  causes  an  alteration  of  pressure  to  be  felt  through- 
out the  mass.  This  liability  to  disturbance  throughout 
the  mass — this  so  to  say  extended  sensitiveness — this 
tendency  to  a  readjustment  of  the  whole  form  of  the 
fluid— is  a  feature  of  fluids  to  which  we  will  give  the 
name  solidarity.  The  origin  of  this  term  we  shall  a  little 
later  on  explain.  Meanwhile  we  may  prepare  another 
experiment  to  illustrate  this  permeating  sensibility. 

Fig.  6. 
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In  fig.  6  K  and  L  are  two  vessels  preferably  of  glass. 
Each  should  have  two  orifices.  If  M,  N,  represents  two 
of  the  orifices,  the  vessels  can  be  arranged,  as  in  ftg.  6.,  with 
a  glass  tube  O  connecting  M  and  N.  If  the  vessels  do 
not  happen  to  have  their  side  orifices  at  the  same  height 
above  their  bases  ;  one  vessel  can  be  placed  on  a  raised 
stand  or  a  bent  glass  tube  can  be  fitted.  We  shall  sup- 
pose that  the  0  tube  is  of  narrow  section,  though  this  is 
not  absolutely  nece.s.sary.  The  M,  N,  orifices  may  be  un- 
equal as  corks  can  be  fitted  in  them,  and  the  tube  0  fitted 
in  the  corks.  When  the  arrangement  is  completed  there  is 
a  passage  for  fluid  from  one  vessel  to  the  other.  We  may 
use  any  fluid  we  like  for  the  experiment,  but  water  is  most 
convenient. 

The  passage  of  water  from  one  vessel  to  another 
through  the  0  tube  may  be  detected  if  the  water  con- 
tains any  dust  particles  floating  in  it.  Or  we  could  colour 
the  water  in  one  tube.  But  some  dust  particles,  such  as 
carpenter's  saw-dust,  will  answer  our  purpose.  These 
vessels  may  stand  in  an  outer  vessel  ABCD,  the 
use  of  which  mil  be  indicated  afterwards.  At  present 
we  are  not  concerned  with  this  outer  vessel.  Let 
water  be  poured  into  one  or  both  vessels.  After  the 
water  in  each  is  above  the  level  of  the  tube  O  each 
vessel  will  have  the  same  level  for  its  free  surface.  Let 
one  vessel  have  a  broad  neck  suid  let  the  other  have  a 
narrow  neck.  Let  the  water  stand  at  E,  F,  in  the  two  vessels. 
Then  the  water  which  Is  in  K  would  issue  at  M  were  it 
not  restrained  by  an  external  pressure  inwards.  This 
pressure  is  due  to  the  water  in  L.  Similarly  the  L 
water  would  issue  at  N,  were  it  not  prevented  by  a 
counter  pressure  due  to  the  water  in  K. 

Let  more  water  be  poured  into  K.  Then  there  will  be 
a  slow  passage  of  water  through  0.  If  the  level  in  K. 
ri-ses  to  G,  the  level  in  L  will  rise  equally  and  will  stand  at 
H.  If  all  the  water  we  have  thus  added  had  been  poured 
in  through  the  narrow  neck  of  L,  and  if  this  water  had 
been  poured  into  L  at  the  same  rate  as  it  was  poured  into 
K,  there  would  have  been  a  more  rapid  passage  of  water 
from  L  to  K.  Suppose  we  have  the  sections  of  the  necks  as 
9  to  1.  And  stippose  we  add  lOoz.  of  water  in  one  minute, 
then  in  the  first  case  one  ounce  will  pass  through  the  tube 
in  one  minute ;  and  in  the  latter  case  9oz.  would  pass 
through    the   tube  in   one    minute.  Thus,  if  we  pour  in 


water  at  the  same  rate  in  each  case,  the  velocities  through 
the  tube  mtist  be  as   9  to  1. 

The  vessels  K,  L  may  be  different  in  shape  and  volume. 
But  the  experimental  fact  that  motion  through  the  tube 
ceases  as  soon  as  the  level  in  K  equals  that  in  L  shews 
us  that  the  pressures  at  M  and  N  do  not  depend  on 
the  whole  masses  of  fluid  in  K  and  L,  but  only  in  the 
levels  of  the  free  surfaces.  There  was  rest — that  is,  there 
was  equilibrium  when  the  levels  were  at  E  and  F.  There 
is  equilibrium  when  the  levels  are  at  G  and  H. 

We  may  therefore  consider  that  the  mass  of  water  from 
E  to  G  is  balanced  or  controlled  by  the  much  smaller  mass 
between  F  and  H.  This  apparent  balancing  of  one  body 
by  a  much  lighter  body  is  called  the    hydrostatic  paradox. 

If  we  add  to  the  K  fluid  a  further  small  (juantity  X 
then  a  quantity  equal  to  yV^h  of  X  will  pass  through  the 
tube.  This  small  influx  must  lift  up  a  much  greater 
mass  of  water  in  L,  as  otherwise  there  would   be  no  room 

for  the  entry  of  this  small  quantity -y^. 

Similarly,  an  addition  of  X  to  the  vessel  L  will  manifestly 
disturb  a  mass  of  water  above  the  level  of  M  in  the  vessel 
K.  It  might  be  thought  that  this  X  fluid  or  the  portion 
of  X  which  enters  K  has  had  no  action  below  M.  But 
if  we  consider  any  small  area  Q  in  the  inside  surface 
of  the  bottle  the  water  there  has  its  pressure  outwards — 
its  tendency  to  burst  the  bottle — increased. 

Such  appears  to  be  the  case  from  the  following  fact. 
If  we  have  the  outer  vessel  AD  filled  also  with 
water  to  the  level  GH  and  have  a  small  hole  made  at  Q, 
there  will  be  no  passage  of  water  either  outwards  or  in- 
wards. As  soon  however  as  we  pour  in  the  X  fluid  at  H,. 
we  see  that  not  only  does  the  level  rise  at  G,  but  water 
also  is  forced  out  at  Q  and  the  water  in  the  outer  vessel 
is  lifted  to  as   high  a  level  as  is  the  water   in  K  or  in  L. 


NOTES  FROM  HOME. 
(From  our  own  Corresjxmdent.) 
At  the  opening  meeting  of  the  year  Mr.  A.  T.  Walmisley, 
the  President,    read   his   inaugural  address  on  his  first  taking 
the  chair  of  the  Society  of  Engineers.     He  first   reviewed  the 
history  of  the    Society  from  its  commencement  in  18.54,  when 
it  was  developed  out  of  the   College  of   Engineers  then  estab- 
lished down  to  tlie    present   time   wlien  it  numbers  a  total    of 
382  corporate    members.     The    growing   use  of  steel,  and  the 
efforts  small  Engineering  works  were  making  to  produce  their 
own  steel,  and  the    consequent  advantages  were  then  noticed. 
Mr.   Walmisley  then  described  the  contractors'  plant,  noticing 
the  decrefised  use  of  staging  and    scaffolding   in    erection  com- 
pared with  former   times,    and    the    increased    application   of 
cranes  of  various  new  forms   to    works   in    progress.     Special 
forms  of  dredgers,    of  earth-excavators  and  of  steam  navvies 
were  then  described  as   well  as  the  steam  and  hydrauhc   plant 
now  found    distributed    over   the   manufacturer's  yard.     The 
President  then  entered  into  the  question  of   water-supply  and 
drainage,  and  from  Mr.  Symonds'  statistics  of  rainfall    shewed 
by    tabulating   the    figures,  some   noteworthy  facts  connected 
with  the  drought  of  1 887.     The  effect  of  the  transfer  to  Muni- 
cipal and  local  authorities  of  various    undertakings,  which  had 
some  years  since   been    executed    by   private   enterprise    was 
pointed    out.     Steam    and    Electric  traction  and  the  extended 
use  of  Cable  tramways    since   their   introduction  in  1873  into 
San    Francisco  and    about  1884  at  Highgate,  were  seen  to  be 
working   well   where    they    had    been    employed.     Hydraulic 
machinery,  as  in  use  at  different  docks,  and  for  lifts  of  differ- 
ent    kinds,    was    fully    described    and  the    introduction    in 
Birmingham  of  compressed  air  as  a  motive  power  was  expect- 
ed   to     produce   good  results.     Increased    speed    had    been 
attained    at    sea    with    financial    success   by    the    adoption 
of     triple     and     quadruple      expansion    engines    in      high- 
class    steamers.     The    necessity    of    maintaining  our  coaling 
stations  in  working  order  was  also  insisted  on.    The  President 
dwelt  upon  the  future  prospects  of  the  profession  and  of  trade; 
and  in  conclusion  addressed  the  younger  members  of  the  Society, 
urging  that  no  day  should  be  wasted,  as    no    experience    was 
fruitless. 

The  works  for  the  new  central  station  of  the  Metropolitan 
Police  Force  on  the  Tliames  Embankment,  which  are  intended 
to  supersede  the  establishment  at  Scotland  Yard,  are  now    in 
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active  progress,  a  large  number  of  men  being  employed  upon 
them.  The  spacious  building  will  almost  cover  the  site  until 
recently  occupied  by  the  unfinished  Opera  House.  It  covers 
an  area  of  about  40,000  feet  or  nearly  an  acre  in  extent, 
having  a  frontage  of  upwards  of  200  feet  to  the  embankment 
and  extending  in  depth  westwards  to  Cannon  Row,  by  which 
the  building  will  be  approached  as  well  as  by  the  principal 
entrance  on  the  embankment.  The  necessary  excavations 
having  been  completed,  the  foundation  walls  and  basement 
are  now  in  process  of  construction  and  the  superstructure 
will  shortly  be  proceeded  with.  The  building  is  intended  to 
be  a  lofty  and  handsome  edifice  harmonizing  in  its  architec- 
tural features  with  the  recently  erected  structures  around  it. 
It  is  said  that  the  cost  of  the  building  including  the  price 
paid  for  the  land  will  amount  to  £250,000. 

The  second  edition  of  that  practical  work  on  Iron  Roofs 
by  Mr.  Walmisley  contains  valuable  additions — for  instance, 
there  are  two  plates  of  the  Com  Exchange,  Leeds  ;  the  Carlisle 
Corporation  Markets ;  The  National  Agricultural  Hall,  Ken- 
sington ;  the  Bradford  Exchange  New  Station,  and  the  Norwich 
Thorpe  Station.  A  metre  scale  has  been  added  to  all  the 
plates.  No  less  than  12  plates  have  been  inserted,  shewing 
graphic  method  of  calculating  the  strains  in  1 2  different  types 
of  roofs,  the  calculation  being  fully  described  in  the  letter- 
press. The  specification  for  the  iron  is  given  in  full  for  3 
roofs.  Then  St.  Pancras'  Station  roof  is  given  as  an  example, 
shewing  tests  adopted  20  years  ago,  and  Olympia  Kensington 
is  given  as  a  modern  example  of  the  "  elongation  "  condition 
of  testing  iron  under  strain,  and  Carlisle  Market  as  a  modern 
example  of  the  "  contraction  in  area  "  of  testing  iron  under 
strain.  Tables  of  roof  coverings  are  added  as  is  also  a  useful 
form  of  agreement  for  the  erection  of  a  structure.  The  book 
is  dedicated  to  the  President  of  the  Institution  of  Civil 
Engineers  and  published  by  Spon. 

In  the  14th  Edition  of  Heather  and  Walmisley's  well-known 
book  on  Mathematical  Instruments,  much  obsolete  matter  has 
been  removed,  and  many  modern  instruments,  such  as  the 
omnimeter,  the  planimeter,  the  curve  ranger  and  the  travel- 
ler's small  theodolites  introduced.  The  work  is  compact  and 
contains  as  much  information  as  its  size  will  allow.  The  re- 
viser of  the  new  edition  in  his  preface  mentions  the  useful 
examinations  now  periodically  conducted  by  the  Surveyors' 
Institution  and  the  Association  of  Municipal   Engineers. 

The  supply  of  water  in  the  reservoirs  of  the  Manchester 
Water-works  and  also  those  of  Liverpool  have  never  been  so 
low  at  this  time  of  the  year  as  they  are  at  the  present  time, 
and  notices  urging  precautions  against  waste  are  issued  by  the 
authorities  marking  the  fear  that  exists  if  the  present  unpre- 
cedented need  of  rain  continues. 

With  respect  to  the  recent  gold  discovery  in  Wales,  it  is 
stated  that  ten  heads  of  stamps  for  crushing  the  gold  have 
now  been  erected  at  Mount  Morgan  Gold  Mine,  Dolgelly, 
North  Wales,  belonging  to  Mr.  Pritchard  Morgan,  and  opera- 
tions have  been  commenced  on  the  gold  quartz,  the  results  of 
which  are  pronounced  to  be  highly  satisfactory. 

Notice  is  given  that  the  fifth  examination  of  candidates  for 
the  Offices  of  Borough  Engineer  and  Local  Board  Surveyor, 
and  carried  out  by  the  Association  of  Municipal  Engineers,  is 
to  take  place  on  the  27th  and  28th  April  at  the  Institution  of 
Civil  Engineers,  Westminster. 


MINING  IN  GREAT  BRITAIN. 
Mr.  Moritz  Honigmann  (cf  Grevenberg,  near  Aachen  in 
Germany)  has  recently  applied  his  system  of  fireless  locomo- 
tives to  the  work  of  haulage  in  mines.  The  locomotive  is 
43^  inches  wide,  54  inches  high,  and,  including  the  driver's 
seat,  137^  inches  long.  It  has  four  coupled  wheels  15|  inches 
diameter  and  18^  inches  gauge.  It  has  two  cylinders 
5^  inches  diameter  and  7|  inch  stroke.  It  can  draw  a  train 
of  12  tubs  weighing  13^  cwts.  each  at  a  speed  of  about 
7  miles  per  hour.  This  tireless  locomotive  is  based  upon  the 
principle  that  a  solution  of  caustic  soda  of  certain  concentra- 
tion and  boiling  point,  absorbs  steam  with  the  development 
of  heat.  The  solution  of  caustic  soda  is  employed  to  absorb 
the  exhaust  steam,  and  the  consequent  increase  of  tempera- 
ture is  employed  for  the  production  of  fresh  high  pressure 
steam.  The  arrangements  for  carrying  out  the  system  consist 
of  a  steam  or  hot  water  boiler,  from  which  the  steam  is  taken 
for  driving  the  engine.  The  caustic  soda  boiler  (which  is 
filled  with  a  solution  of  caustic  soda)  is  placed  in  and  about 
the  steam  boiler.  When  the  system  is  in  action,  the  exhaust 
steam  ia  condu<;ted  into  the  caustic  soda  boiler  and  steam  is 


produced  in  the  hot  water  boiler  as  long  as  the  caustic  soda 
continues  to  absorb  the  exhaust  steam.  It  will  be  seen  that 
the  production  of  steam  is  perfectly  automatic,  as  by  increas- 
ed consumption  of  steam,  increased  volumes  of  exhaust 
steam  are  passed  into  the  solution  of  caustic  soda.  The 
p'ocess  is  continued  until  the  solution  is  diluted  to  a 
boiling  point  of  166°  centigrade,  corresponding  to  a 
steam  pressure  of  about  6  atmospheres.  When  this  limit 
of  working  is  reached,  high  pressure  steam  is  passed  from  a 
stationary  boiler  into  a  series  of  coiled  tubes  in  the  boiler  con- 
taining the  solution  of  caustic  soda,  which  is  evaporated  down 
to  a  degree  of  concentration  corresponding  to  a  boiling  point 
from  185°  to  210*  centigrade  and  pressure  from  10  to  17 
atmospheres.  As  soon  as  this  operation  is  completed  and 
additional  hot  water  placed  in  the  hot  water  boiler,  the  engine 
is  ready  again  for  use. 

A  discovery  has  been  made  of  a  valuable  deposit  of  alabas- 
ter at  St.  Bees'  in  Cumberland.  It  is  being  used  for  the 
manufacture  of  a  cement  which  is  usefully  employed  for 
many  purposes.  It  can  be  applied  as  plaster  in  any  weather 
and  speedily  dries  and  hardens.  It  is  readily  moulded  and 
easily  cleaned.  It  bears  a  tensile  strain  nearly  double  that  of 
Portland  cement.  It  is  fireproof  and  paint  is  readily  ap- 
plied to  it. 

An  important  modification  has  been  recently  introduced 
in  the  construction  of  the  well  known  Marsaut  safety  lamp. 
It  consists  in  arranging  for  the  removal  of  the  gauges  by  un- 
screwing the  shield  and  thus  avoiding  the  continual  removal 
of  the  glass  from  the  cage  provided  for  its  reception.  Except 
when  taken  to  pieces  for  repairs,  the  lamp  consists  of  only  five 
parts  : — the  oil  vessel  ;  the  cage  containing  the  glass,  which 
is  cleaned  without  removal  ;  the  upper  shield  ;  and  the  two 
gauges.  The  lamp  is  provided  with  Ryder's  patent  pillar  lock, 
by  which  the  cage,  the  oil  vessel  and  the  shield  are  simultane- 
ously locked  after  being  screwed  together  in  the  usual  way. 
Attempts  are  being  made  by  mining  engineers  to  utilize 
firedamp  in  mines.  A  blower  at  the  Merthyr  Vale  colliery 
in  South  Wales  has  been  piped  to  bank,  and  is  being  employed 
to  fire  three  boilers.  This  is  turning  an  enemy  to  a  valuable 
purpose,  as  the  saving  of  coal  may  be  estimated  as  at  least 
about  100  tons  per  week.  Similar  arrangements  are  being 
made  at  a  Durham  colliery  to  utilize  large  blowers  of  gas 
which  has  been  wasting  for  some  years.  Natural  gas  is  now 
employed  at  many  collieries  and  makes  a  fair  illuminating  gas, 
especially  if  passed  through  any  volatile  hydrocarbon  oil. 
These  experiments  in  the  use  of  firedamp  as  fuel  are  being 
watched  with  great  interest. 

Experiments  are  being  conducted  at  Marsden  near  South 
Shields  on  the  observation  of  earth  tremors.  An  interesting 
feature  of  the  records  is  their  apparent  connection  with 
disturbances  observed  at  other  and  distant  places.  The 
shocks  experienced  at  St.  Louis,  U.  S.,  on  7th  February,  at 
Nice  and  adjacent  districts  during  the  latter  part  of  Febru- 
ary and  beginning  of  March,  in  Bohemia  and  Burma  on 
14th  March,  appear  to  be  recorded  by  the  instruments  in  use 
at  Marsden.  It  may  be  mentioned  as  a  curious  coincidence 
that  the  disturbances  experienced  at  Marsden  on  6th  and  8th 
December  1886  were  closely  followed  by  the  issue  of  increased 
volumes  of  explosive  gas  at  many  of  the  adjacent  collieries. 
The  use  of  lime  containing  notable  proportions  of  mag- 
nesia should  be  avoided  in  all  engineering  operations. 
Walls  built  with  it  actually  grow,  and  instances  have 
occurred  in  the  case  of  engine  foundations,  in  which  one  of 
the  foundations  (  built  with  such  a  lime  )  has  increased  six 
inches  in  height.  In  another  case  of  supposed  sinking 
of  ground,  based  upon  observations  of  an  adjacent  chimney, 
it  was  found  to  have  increased  about  one  foot  in  height. 
Notable  increases  of  the  height  of  the  surface  have  occurred 
in  the  case  of  depressions  which  have  been  filled  in  with  the 
spent  lime  of  gasworks.  The  same  growth  has  been  observed 
in  dwelling-houses  whose  openings  for  the  insertion  of  doors 
and  windows  have  increased  notably  in  height  in  the  course 
of  10  or  15  years.  The  maximum  rate  of  growth  observed  is  at 
the  rate  of  about  -1  per  cent,  per  annum,  and  the  growth 
continues  for  at  least  20  years. 

A  great  amount  of  interest  is  being  evinced  as  to  the 
discovery  and  profitable  working  of  gold  ores  in  Merioneth- 
shire. The  discovery  is  by  no  means  a  new  one  and  the  hill- 
sides are  still  strewed  with  buildings  and  other  evidence 
that  the  operations  previously  prosecuted  have  resulted  in 
financial  loss  to  the  adventurers.  It  is  possible,  however 
that  success  may  now  be   achieved  in  the  case   of  some  of  tb 
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gold  bearing  veins,  if  the  mining  be  conducted  with  economy, 
and  suitable  machinery  be  employed  for  recoverins;  the  pold, 
which  is  most  refractory  of  reduction.  It  is  most  important 
that  competent  persons  only  should  be  appointed  to  the  mill. 
Cases  ha%-e  occurred  in  which  the  persons  selected  have  been 
totally  inexperienced  in  the  working  of  the  plant,  and 
did  not  know  to  separate  the  gold  from  the  amalgam,  or  even 
how  to  apply  the  mercury  to  the  copper  plates.  No  one 
aeed  be  astonished  in  such  cases  that  ruin  and  failure  follows 
as  the  result  of  the  employment  of  such  amateur  gold   mining 


engineers. 


Witt  (^•astiiti 


PUBLIC   WORKS    DEPARTMENT. 

Madras,  February  28, 1888. 
The  following  intimation,  received  from  the   Secretary  of  State, 
ia    published  :— Major  D.     McNeil    Campbell,    R.  E.,     Executive 
Engineer,  1st  grade,  Madras.     Furlough  extended  to  two  years. 

Punjab,  March  1,  1888. 

His  Honor  the  Lieutenant-Governor  is  pleased  to  sanction 
the  following  rroraotions  and  reversions  in  the  Amalciaraated 
Engineer  Establishment  of  the  General  and  Irrigation  Branches 
of  the  Public  Works  Department,  Punjab,  with  effect  from 
the  dates  specified  apainst  each  :— 

Mr.  H.  W.  V.  Colebrook,  Executive  Engineer,  3rd  grade, 
to  be  Executive  Engineer,  2nd  grade,  sub.  pro  tern.,  vice  Mr. 
Farrant  on  deputation  with  effect  from   28th  March  1887. 

Mr.  R,  Sadler,  Executive  Engineer  3rd  gradft,  to  be  Exe- 
cutive Engineer,  2n<l  grade  sub  pro.  tern,  vice  Mr.  Colebrook 
whose  promotion  is  antedated,  with  effect  from  9th  August  1887. 

Mr.  R.  Sadler,  Executive  Engineer,  2nd  grade,  sub.  pro 
tern.,  to  be  Executive  Engineer,  3rd  grade,  on  Mr.  Sraallman's 
return  from  deputation,  with    effect  from   30th  October     1887. 

Mr.  F.  W.  Chanter.  Executive  Engineer,  3r(1  grade,  sub.  pro 
tern.,  to  be  Executive  Engineer,  4th  grade,  on  Mr.  Smallman's  re- 
turn from  deputation,  with  effect  from  30th  October  1887. 

Mr.  A.  Hicks,  Executive  Engineer,  4th  grade,  sub.  pro  tern., 
to  be  Assistant  Engineer,  1st  grade,  on  Mr.  Smallraau's 
return   from  deputation,  with  effect   from  30th    October  1887. 

Mr.  R.  Sadler,  Executive  Engineer,  3rd  grade,  to  be 
Executive  Engineer,  2iid  grade,  sub.  pro  tern,  vice  Mr.  Field, 
on  deputation,  with  effect  from  6th  November  1887. 

Mr.  W.  Smith,  Executive  Engineer,  4th  grade,  to  be  Executive 
Engineer,  3id  grade,  sub.  pro  (em.,  vice  Mr.  Field,  on  deputation, 
with  effect  from  6th  November  1887. 

Mr.  A.  Hicks,  Assistant  Engineer,  1st  grade,  to  be  Executive 
Engineer,  4th  grade,  sub.  pro  tern.,  vice  Mr.  Field,  on  deputation, 
with  effect  from  6th  November  1887. 

This  cancels  the  promotion  of  Mr.  Colebrook  as  notified  in 
Notification  dated  19th  September  1887. 

Mr.  A.  C.  L.  Learmouth,  Executive  Engineer,  3rd  grade,  tem- 
porarily attached  to  the  Simla  Imperial  Circle,  is  granted  furlough 
for  18  months,  with  effect  from  the  1st  April  1888,  or  such 
subsequent  date  as  he  may  avail  himself  of  it. 

Irrigation  Branch. 
With  reference  to  Government  of  India,  Public  Works  Depart- 
ment, Notification,  dated  3l9t  January  1888,  Mr.  G.  M.  R.  Field, 
Executive  Engineer,  2nd  grade,  and  Mr.  C.  J.  O'Brien,  Assistant 
Eiifiineer,  1st  grade,  who  liave  been  temporarily  transferred  to  the 
Patiala  State  left  the  Irrigation  Branch,  Punjab,  on  the  forenoon 
of  6th  November  1887,  and  forenoon  of  20th  October  1887, 
respectively. 

Bombay,  March  1, 1888. 

The  following  Notifications  by  the  .Joint  Secretary  to  Govern- 
ment, Public  Works  Department  (Railway),  are  published  for 
information  : — 

Furlough  for  six  months  from  1st  April  1888,  or  from  such 
snbsfquent  date  as  he  may  avail  himself  of  the  leave,  is  granted 
to  Mr.  W.  Harvey,  Executive  Engineer,  1st  grade,  Raj- 
putana-Malwa  Railway. 

Furlough  for  eight  months  from  Ist  April  1888,  or  from  such 
snbiiequent  date  as  he  may  avail  himself  of  the  leave,  is  granted 
to  Mr.  H.E.  Haddon,  Executive  Engineer,  4th  grade,  sub  pro  tern., 
Rajputaua-Malwa  Railway. 

Central  Provinces,  March  3,  1888. 

Mr.  G.  G.  White,  Executive  Engineer,  Kanhan  Division,  availed 
himself  of  the  privilege  leave  granted  to  him  in  Central  Provinces 
Notification,  dated  14th  February  1888,  making  over  charge  of 
his  duties  to  Mr.  G.  M.  Harriott,  Executive  Engineer,  on  the 
afternoon   of  the  21st  idem. 

Mr.  W.  Donkin,  Assistant  Mining  Engineer,  Warora  Colliery, 
reported  his  return  to  duty  on  the  forenoon  of  the  12th  ultimo, 
from  the  privilege  leave  granted  to  him  by  Notification  dated 
8th  December  last. 

N.-W,  P.  and  Oudh,  March  3, 1888. 

Buildings  and  Roads  Branch. 
Mr.  W.  P.   Housedeo,  Assistant  Engineer,   Ist  grade,  is,  on 


return  from  England,   posted  to  the   1st  Circle,  Provincial  Public 
Works,  for  duty  in  the  Agra  Division. 

India,  March  3, 1888. 
The  following  reversious  will  take  place  in  the  Local  Adminis- 
tration list,  with  effect  from  1st  February  :— 

From  Executive  Engineer,  2nd  grade,  sub.  pro  tern.,  to  Executive 
Engineer,  3rd  grade,  permanent  : — 
Mr.  J.  C.  Rees. 
„     E.  Penny. 
Mr.  F.  J.  E.  Spring,  Executive   Engineer,  2nd  grade.  State  Rail- 
ways, is  transferred  from   the   Establishment  under   the  Govern- 
ment of  Bengal  to  that  under  the  Director-General  of  Railways. 

Military  Works  Department. 
Lieutenant  F.  H.  Oldfield,  r.e.,  Assistant  Engineer,  Ist  grade, 
held  charge  of  the  current  duties  of  the  Office  of  the  Executive 
Engineer,  1st  Pishin  Division,  Military  Works,  in  addition  to  his 
own  duties  from  the  18th  August  to  the  8th  September,  1887, 
inclusive. 

Bengal,  March  7,    1888. 
Estnblishment — General 
Mr.  J.  C.  White,  Executive  Engineer  of  the  Darjiling  Division, 
is  appointed  to  hold  charge  of  the  temporary   Kalimpong  Division. 
Mr.  H.  H.  Green,   Assistant   Engineer,  is  appointed  to  officiate 
as  Executive   Engineer   of   the   Darjiling   Division    during    Mr. 
White's  absence,  or  until  the  further  orders. 


iitiian  (Engiitc^ring  patent  ^cgist^r. 


Spkcifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  OtEce  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department : — 

The  29th  February  18S3. 

162  of  '87. — Minden  Hardress  Mackenzie,    Indigo  Planter  of    Doo- 

riah,  Tirhoot,  in  the  Presidency  of  Bengal. — For  art 
improved  viheel  for  carts  and  other  vehicles,  and  for 
improvements  in  the  construction  thceof. 

163  of '87. — Cecil  Noble  and  Hubert  Haes,   of    3,   Newman  Mews, 

Newman  Street,  Oxford  Street),  London,  in  the  County 
of  Middlesex,  England,  Engineers,  and  George  Lenton 
Roff,  of  32,  Norfolk  Street,  Strand,  London,  aforesaid. 
Civil  F.ngineer. — For  a  new  or  improved  sewing- 
machine. 

18S  of  '87. — Alexander  Parkes,  of  8,  Chancellor  Road.  Dulwich, 
in  the  County  of  Surrey,  England,  Gentleman. — 
For  improvements  in  extracting  gold,  silver,  and  other 
metals  from  ores  or  comporinds  containing  the  same. 

198  of  '87. — Francis  Rinecker,  of  Wurzburg,  Germany,  Civil  En- 
gineer, and  Roman  Abt,  of  Lucerne,  Switzerland, 
Civil  Engineer. — i^or  improved  rack  and  pinion  mecha- 
nism for  rack  railways. 

207  of '87. — William  Jackson,  Engineer,  Thorn  Grove,  Mansfield, 
Aberdeen,  Scotland,  North  Britain. — For  improve- 
ments in,  or  connected  with,  machines  for  rolling  tea 
leaf. 

33  of  '88. — Amos  Herbert  Hobson,  of  5,  Westminster  Chambers, 
Victoria  Street,  in  the  City  of  Westminster,  Eng- 
land, Analytical  Chemist.  —For  improvements  in  appa- 
ratus for  heating  air  for  desiccating  and  heating  pur- 
poses. 


(^iiberttsements. 


WANTED 

CONTRACTORS  to  take  a  whole  or  pirt  of  the   cutting  of  the  Coal 
in  the  Umaria  Colliery.     Natives  or  Eurasians  preferred. 

Terms  of  agreement  can  be  aeeu  at  the  Colliery  by  application  to  the 
Manager. 

J.  A.  MAUGHAM, 
Manager,  Umaria  Colliery. 
Umabia  viA  Katni,       \ 
2nd  March  1888.         / 

Patiala-Bhatinda  Bailway. 

Applicants  for  employment  as  Upper  and 
Lower  Subordinates  are  informed  that  vacancies 
are  all  filled. 

W.  H.  PARKER, 

^82)  Supdg.  Engr. 
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AN  ENGINEER,  ifec,  of  many  years'  practical  experience 
at  Home  and  in  India  is  open  to  an  engagement.  Large  ex- 
perience in   seating  boilers,  building,   ikc.  Good  testimonials 

reference,  <Src. 

Address— H.  F.  B., 

c/o  "Indian  Engineeririg" . 

Calcutta. 


Fop  Sale. 

200  WHEELS  for  Handbarrows,  151'  diameter,  quite  new. 
Complete    with  2    brackets    and    4  bolts  for    each. 
Price,  Rs.  2,  each,  delivered  Lahore  Station. 

NIHAL  CHAND, 

Contractm; 

(80)  Lahore. 

BENGAL-NAGPUR  RAILWAY. 

EXPERIENCED   ESTIMATORS  for   Railway  work  (Bridges, 
Station  Buildings,  and  Staff   Quarters)  wanted   immediately. 
To  report  at  Nagpur.     Pay  Rs.  65  a  month. 

Apply  to— 

G.  A.  ANDERSON, 

For  Agent  and  Chief  Engineer, 

B.-N.  Railway,  Nagpur,  C.P^ 

Mymensingh  District  Board.  Notice. 

WANTED  a  competent  Overseer.  Salary  Rs.  100  per  month, 
incluiling  travelling  allowance  for  two  months  at  present.  The 
candidate  should  possess  the  certificate  of  an  Overseer,  Public  Works 
Department,  with  two  years'  practical  training.  Certificate  from  his 
last  superior  officer  is  indispensable. 

Applications,  with  copies  of  testmonials,  will  be  received  up  to  26th 
March  1888. 

HERAMBO  NATH  DASS, 
District  Engineer. 
Mymensingh,  3rd  March  1888. 

NOTICE. 

WANTED  for  the  Office  of  the  Inspector  of  Local  Works,  Bhagul- 
pore  Division,  a  Second  Clerk,  Draftsman,   and  Estimator  on 
Bs.  60  per  month. 

Applications,  with  copies  of  testimonials  and  8{>ecimens  of  drawing 
(which  will  not  be  returned)  will  be  received  up  to  31st  March  1888. 
Unsuccessful  candidates  will  not  be  answered. 

W.  H.  NIGHTINGALE, 
Inspector  of  Local  Works, 

Bhagulpore  Division. 
Bkagulfobe,  5th  March  1888. 

NOTICE. 

ALLAHABAD  MUNICIPAL  BOARD. 

WITH  reference  to  the  advertisement  calling  for  Plan  and  Estimate 
for  a  Municipal  Hall  for  this  City,  notice  is  hereby  given  that 
the  Board  do  not  wish  to  tie  down  competitors  to  the  actual  sizes  of  the 
rooms  therein  given  as  long  as  their  areas  are  not  decreased. 

By  order, 

T.  R.  EDMONSON. 
Secretary,  Municipal  Board,  Allahabad. 
Allahabad,  29«A  February  1888. 


WANTED. 

FOR  THE  N.-W.    RAILWAY,    SINDH    SECTION. 
SUKKUR  :— 

One  Mechanical  Draftsman ;  must  be  competent  to 
design  Engines,  Machines,  &c.,  &c.,  and  with  experience 
gained  in  some  Railway  Workshops  in  Europe. 

One  European  trained  Painter  Foreman. 

One        do.  do.       Tinsmith. 

Six         do.       Leading  Fitters. 

Four       do.       Boiler  Makers. 

None  but  thorough  experienced,  smart,  and  steady  men 
need  apply,  .sending  copies  of  certificates,  which  will  not 
be  returned. 

Replies  will  be  sent  to  successful  candidates  only. 

Address — Loco,  and  Carr.  Superintendent, 

(78)  Sukkur. 


Wanted. 

AN  EXPERIENCED  MECHANICAL 
DRAFTSMAN  accustomed  to  Locomotive  and 
Carriage  work  ;    salary  Rs.  240  to  Rs.  300. 

None,  but  a   first    class  man  who    has   been 
employed  in  this  business  need  apply. 
Copies  of  testimonials  to  be  sent  to — 

Loco.  &  Carriage  Superintendent, 

N.-W.  Railway, 

Lahore. 
(81) ^^ 

TO  BE  SOLD. 

BY  Public  Auction  to  the   Highest  Bidder  on  Monday,  the  19th  day 
of  March  1888.  ' 

BY 

Messrs.     MACKENZIE  I  YALL  db  CO. 

Under  instructions  from  Baboo  Ramkissen,  the  Official  Liquidator  of 
the  Imperial  Ice  Company,  Limited,  under  an  order  for  that  purpose 
obtained  by  him  from  the  High  Court,  dated  the  23rd  day  of  February 
last,  at  the  Company's  Ice  Factory  at  Bhowanipore  aforesaid,  the 
whole  of  the  machinery  and  plant  of  the  said  Imperial  Ice  Company, 
Limited,  {viz)  . — 

Valuable  Ice-making  Machines  together  with  Pumps,  Tanks  and 
other  nectssaries  for  carrying  on  an  Ice  Industry. 

These  machines  are  known  as  tlie  Binary  Absorption  System  Ma- 
chines for  making  Ice.  This  system  of  making  Ice  is  cheaper  and 
safer  than  any  other  system,  and  the  liquid  used  in  making  Ice  by 
these  machines  is  Sulphuric  called  Oxide  (a.) 

The  whole  of  the  machines  are  in  first-class  condition.  Portions  of 
these  have  been  in  use  for  three  years  and  portions  for  two  years  and 
that  even  not  constantly. 

For  further  particulars  and  conditions  of  sale  apply  to  Baboo  Ram- 
kissen, the  Official  Liquidator,  at  No.  23,  Strand  Road,  or  to  his 
Attorney,  G.  Gregory,  No.  11,  Old  Post  Office  Street,  Calcutta. 


IMPORTANT  SALE 

OF 

Valuable  Leasehold  Property  in  Bombay. 


Preliminary  Announcement 

To  be  sold  by  Public  Auction,  on  a  day  to  be 
hereafter  fixed  (unless  a  suitable  ojffer  is  previously 
obtained  by  Private  Contract)  by  order  of  the 
Mortgagee  and  on  account  and  risk  of  the  Official 
Assignee  as  the  Assignee  of  the  estate  and  effects 
of  James  Donald  of  Bombay,  the  whole  of  the 
valuable  property  known  as  the  Ripon  Iron 
Works,  situate  at  Frere  Road,  Bombay,  with  all 
the  machinery  and  fittings  used  in  connection 
therewith. 

For  further  particulars  and  conditions  of  sale 
apply  to  the  Undersigned,  Solicitors  to  the  Mort- 
gagee. 

TOBIN  AND  ROUGHTON, 

70,  Tamarind  Lane, 

Bombay. 
(83) 
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IRON  WIRl]  FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

GEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING    RAILWAYS,  ROADS,  BUNGALOW  GROUNDS,  PLANTATIONS,  &C. 
Awarded  Certificate  of  Merit  Calcutta  International  Exiiibitlon,  1883-84. 

LARGELY  used  by  the  Imliau  State  and  Guaranteed  Railways,  combines  ."Strength,  Lightness,  and  Low  Cost.  Any  smart  native  can 
erect  it.  Cost  of  transport  per  mile  of  Railway  only  about ."?  annas  per  mile  of  Fence.  PenclnSf  PostS,  Straining  Posts,  Galvanized 
Steel,  Strand  Wire,  Galvanized  Steel  Barb  Wire,  Wrought-iron  Gates  of  all  sizes  with  Posts,  complete,  suitable  for  Railway  Level  Crossings, 
Plantations,  Bungalow  Grounds,  &c.  A  complete  Fence  with  Barb,  Strand  or  Steel  Wire,  suitable  for  a  plot  of  ground  of  any  shape,  or  for 
a  length  of  Road  or  Railway  supplied  ready  for  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 


(68) 


R.  J.  GEORGE  &  CO.,  ENGINEERS, 

7  Little  Queen-street,  Wefif minster— London  :  and  Juhhulpore,  India. 


GREAT  INDIAN  PENINSULAR  RAILWAY. 

OLD  RAILS  FOR  SALE. 

THE  Acting  Agent  will  be  prepared  to  receive  at  his  OflSce,  Victoria 
Terminus,  Bombay,  up  to  1  p.m.  (Gunfire)  on  Wednesday,  the  28th 
proximo.  Tenders  for  the  purchase  of  the  following  old  Rails  double 
headed  Section  681bs.  to  Solbs.  per  yard. 

VIZ : — 
2,100  tons  Old  Iron  Rails  in  various  lengths,  from  12ft.  to  26ft. 
100  tons  of  pieces  of  Old  Rails  10ft  and  under. 
100  tons  of  pieces  of  Steel  Rails. 
The  same  are  now  lying  on  the   Company's  premises   Wari  Bunder, 
Mazagon,  Bombay,  and  may  be  viewed  on  application  to  the   Wharf 
Superintendent. 

Offers  (which  must  be  made  on  the  Company's  form  to  be  obtained 
from  the  undersigned)  must  specify  the  quantity  required  the  rate  per 
ton  weighed  over  on  the  spot,  and  the  period  within  which  delivery  of 
the  Rails  will  be  taken. 

Delivery  will  be  made  by  the  Company   Into  Barges  to  be  provided 
and  placed  by  the  purchaser  alongside  the   Wharf.     Payment  must  be 
made  at  the  time  of  delivery. 
The  Acting  Agent  reserves  the  right  to  reject  any  or  all  of  the  Tenders. 
Stokekekper's  Office,  Parel  ;\  ALFRED   KING, 

(70)     2Mh  Fehruary    18S8.  /  ^toreJceeper. 


ESTABLISHED  MORE  TH^N  100  YEARS. 
Coach  Builders  to  all  the  Viceroys  and  most  of  the  nobihty  of  India 

Five  Medals  for  excellence  of  work. 
Carts  as  per  illustration  from        ...  ...  ...  Rs.  375 

Phajtons  from  ...  ...  ...  -     >•     '    , 

Only  best  procurable  Materials  used  and  all  work  guaranteed.    Mate- 
rial  supplied  at  the  lowest  rates.    Catalogues  on  application. 

(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 

WESTERN 


[29] 


HOTEL, 

BOMBAY. 


Mia   Rubhep  Sheets. 

BEST  QUALITY. 

FORNARO  BROTHERS, 

8  Mangoe  Lane. 
(79) 


The  engineering  &  MINING  JOURNAL. 

Subscription  Price,  including  postage  for 
ludia  and  all  countries  in  the  Postal  Union, 
$5=20«.  =Rs.  14  per  annum.  All  payments 
must  be  made  in  advance. 

rphe  Scientific  Publishing  Co., 

27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 

TRAUTWINE'S 

FOCEET  SOOZ. 

"  Beyond  all  question  the  best  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared."— "  M.iNOAL  FOR  Railroad  En- 
gineers, by  Prof.  George  L.  Vose,  G.E. 


JOHN  WILEY  &  SONS,  New  Yoek. 
(72)  E.  &  F.  N.  SPON,  London. 


PATENT  POCKET  SLIDE  RULES, 

For  Ensineerins  Oalculatlons, 

Forgiving  at  sight  results  -which  would  otherutist 
he  only  obtained  by  7vorking  tedious  mathetnatieai 
formula. 

Designed  and  patented  by  LALA  GANGA  RAM, 
A.  M.  I.  C.  B,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 

No.  1. — For  Scantlings  of  Timber  in  Beams  and 
S  f  Joists,  and  for  Strains  on  Trusses,   Ap* 


P 


plicable  to  all  forms  and   Spans.     Price 
Rs.    ..  ..  ..10 

No.  2. — For  Thickness  of  Retaiuiog  Walls  (level 
topped  and  surchart^ed),  all  shapes  aad 
heights,  under  all  possible  conditions. 
Price  Rs.  . .  . .  ..6 

No.  3.— For  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  Ac,  all  form  and  spans)  : 
Bending  and  Shearing  Strains  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  covmter-bracing  deter- 
mined  at  sight.     Price  Rs.  . .  10 

:;  v.  FULL  SET  FOR  Rs.  21 

Illustrated  Pamphlet  of  Instructions,  shewing 
several  examples  worked  out,  accompany  each  in- 
strument.    Pamphlet  separate,  8  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 


T.    B.    THOMSON    &    CO.,    9,  Esplanade  Row,  Calcutta. 

Hardware  &  Metal  Merchants,  Manufacturers,  Wholesale,  Retail  &  General  Furnishing  Ironmongers, 

IMPORTERS  OP 

PORTABLE,  TRACTION,  AND  STATIONARY  STEAM  ENGINES,  ENGINEERINC  MACHINERY. 

E>raiNKKKS,'     GARPKiSTTERS*      ^ND     SMITHS'     TOOLS. 
Wrought  Iron  Gas,  Steam  &  Water  Tubes,  Lap  Welded  Boiler  Tubes,  Brass  &  Copper  Steam  Tubes. 

TEE  FATEITT  FLUIiIBA&O  AITS  SALAKAKDEK  ORXTOISLES. 

FOUNDRY,  PLUMBAGO,  AND  HOT    AIR  FURNACES  FOR  MELTING  BRASS. 

CAST  IRON  PIPES  FOR  WATER,  RAIN  WATER  PIPES,  AND  CONNECTIONS. 

LOWMOOR,  FARNLEY  AND  BEST  STAFFORDSHIRE  BAR  AND  SHEET  IRON,  PUIN  GALVANIZED  AND  CORRUGATED  IRON  SHEETS,  RIDGING  AND  GUTTERING. 

HIGM    CONDUCTIVITY    COPPER    TAPE    LIGHTNING    CONDUCTORS. 

ROLLED  IRON  JOISTS  AND  CIRDERS. 

FIRE  AND  GARDEN  ENGINES,    PUMPS  FOR  HAND,  CATTLE-  AND  STEAM  POWER, 

SCALE  BEAMS  AND  WEIGHING   MACHINES. 

Briok,  Pipe,  Tile   Machines,  Brioli  Presses,  and  Pug  Mills,  the  Excelsior  Horse  and  Hand-Power  Lawn  Mowers. 
(W)  ILLUSTRATED  PRICE  CATALOGUES  ON  APPLICATION. 


March  17,  '88.] 


INDIAN  ENGINEERING. 


201 


giotkts. 


The  Office  of  Publication  of  ItiHian  Cnginening  is  at  the  "  Star 
Prbss,"  i9,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  bearing  upon 
literary  matters,  should,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particidarly  requested  that  all  letters  on  business  concern- 
inn  subscriptions  and  adoertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrik  &  (!o.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


INDIAN  ENGINEERING. 


SATURDAY,  MARCH  17,  1888. 


Serms  of  Subscription  : 

Yearly.  Half-yearly.  Quarterly. 

Including  Postage  in  India        ...  Rs.  12   '...     Rs.  7     ...     Es.  4 

Specimen  copy — Free ;  Single  copy — (hie  Rupee. 
foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Conihill,  E.G. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

ROME. — LOESCHER  &  Co. 

STRAITS  SETTLEMENTS.—"  The  Straits  Times,"  Singapore. 
CHINA    AND  JAPAN. — Lane,  Crawford  &  Co.,    Hong-Kong. 

Shanghai,  and  Totohama. 
.JAVA.— G.  KoLPF  &  Co.,  Batavia. 
A USTRALIA.— Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  Qiharges  for  JSEdvtrtigements. 

One  Page.  Half  Page.        Quarter  Page.  Eighth  Page.        Sixteenth  Page, 

Rs.  50     ...     Rs.  30     ...     Rs.  18     ...     Rs.  10      ...       Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertion.*. 


NOW  ready  in  pamphlet  form. 

GANGA  RAM'S  TABLES, 

FOR 

ROLLED  IRON  BEAMS, 

On  paper  the  size  of  Molesworth's  Pocket  Book. 
Friee  Be.  1  Cash. 
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Ghant.— On  2nd  March,  at  Roorkee,  Lieutenant  J  Grant,  Bengal 
Sappers  and    Minpra,  aged  50  years. 

Grant.— At  Soory,  on  the  8th  March,  of  inflammation  of  the 
lungs,  James  Henry  Grant,  m.i.m.e..  District  Engineer,   Birbhoom. 


AN  APPEAL 
TO  THE  PROFESSION  IN  INDIA. 

It  is  due  as  much  to  ourselves  as  to  our  constituents 
to  make  known,  once  more,  that  this  Journal  receives  no 
help  whatsoever  from  Government. 

Indian  Engineering  is  not  a  "  Trade "  speculation. 
It  was  started  at  the  request  of  the  Profession  ;  is  owned 
and  conducted  by  a  member  of  the  Profession  ;  and  is  ex- 
clusively devoted  to  the  interests  of  the  Profession. 

The  result  achieved  so  far  shows  that  the  Profession  in 
India  is  capable,  willing  and  able,  to  maintain  an  organ  of 
its  own. 

The  Journal  is  published  at  a  figure  that  just  suffices  to 
pay  its  way  ;  and  it  is  an  unquestionable  fact  that  the  rate 
of  subscription — viz.,  Rupees  Twelve  per  annum,  inclu- 
ding postage — is  the  lowest  possible  for  an  Illustrated 
Weekly  publication  of  its  class,  anywhere,  but  more  espe- 
cially in  this  country.  It  is,  however,  only  fair  to  the 
Profession  to  state  that  frequent  suggestions  have  been 
received  favoring  enhancement,  and  some  cf  these  ex- 
pressed opinions  have  come  from  those  best  qualified,  by 
status  and  experience,  to  pronounce   on  the  subject. 

Notwithstanding  all  this,  the  Journal  has  never  sought 
State  aid  or  a  Government  subsidy.  It  has  not  asked  for  an 
Official  guarantee  re  its  circulation.  All  that  it  needs  is  a 
fair  field  and  no  favor.  It  is  content — in  this  age  of 
competition — to  stand  or  fall  on  its  own  merits,  and  is 
willing  to  leave  that  issue  in  the  hands  of  the  Profession. 


EDITORIAL  ANNOUNCEMENT. 
Several  Letters  and  Articles  are  held  over  for  want  of  space. 


ANOTHER  JOB. 

We  understand  it  is  under  contemplation  by  the  Govern- 
ment of  Madras  to  transfer  Captain  Lindley,  R.E.,  from  the 
grade  of  1st  Assistant  to  that  of  3rd  Executive.  On 
examining  the  Madras  list  we  find  that  Captain  Lindley 
joined  the  P.  W.  D.  in  February  1885,  and  was  graded 
as  1st  Assistant  in  accordance  with  the  rules  regulating  the 
admission  of  R.  E.  officers.  The  greater  part  of  his  service 
since  1885  has  been  spent  either  on  leave  or  on  military 
duty,  so  that  he  has  no  exceptionally  brilliant  civil  record 
to  entitle  him  to  promotion  out  of  his  turn.  The  pro- 
posed action  of  the  Madras  Government  thus  savors 
strongly  of  nepotism,  and  as  the  promotion  of  the  junior 
members  on  the  Madras  list  has  been,  and  promises  to  be, 
exceptionally  slow,  we  cannot  avoid  protesting  against  it. 
We  trust  that  our  protest  may  have  the  effect  of  opening 
the  eyes  of  those  in  authority  to  the  effect  of  the  piece  of 
favoritism  that  is  contemplated,  and  of  stopping  it.  If 
not,  we  can  only  recommend  all  Civil  Engineers  on  the 
Madras  list,  who  would  be  affected  by  Captain  Lindley 's 
promotion,  to  individually  memorialise  the  Secretary  of 
State  on  the  subject.  The  Civil  Engineers  now  occupy 
so  strong  a  position  in  the  service  that  a  protest,  if  pro- 
perly worded  and  promptly  submitted,  would  not  fail  to 
have  the  desired  effect. 
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THE  BEHEEA  SUGAR  MILL  FN  COURT. 
The    decision  of   the  High   Court  in    re   the  Bohoea 
Sugar  Mill  desenes  more  than  a  passing  notice.     In  one 
sense  it  is  of  a  wider  application  than  the  conventionalities 
ol  a  lawsuit,  and  independent  of  the  question  of  patents 
while  on  the  other  the  principle  involved  is   of  some   im- 
portance from  a  legal  point  of  view.     But  a  singular  phase 
of  it  is,  that  within  the  last  four  or  five  years  two  attempts 
have  been  made  to  have  an  injunction  issued  by  the  High 
Court,  calling    upon   Messrs.    Thompson   and    Mylue,   of 
Beheea,  on  the   East   Indian  Railway  line,  to  show  cause 
why  the  Court  should  not   declare  that  they  had  not  ac- 
quii«d  any  exclusive   privilege  in  respect  of  an   alleged 
invention  or  new  application  of  simple  and  cheap   machi- 
Hcry  for  expressing  sugarcane  juice,  described  in   a  cer- 
tain specification,  dated  the  28th  of  June   1874,  and  an 
amended  specification  of  the  18th   March  1882  ;  and  why 
any  pretended  or  asserted  exclusive  privilege   acquired  by 
them  should  not  be  revoked  on  the  grounds  :  (1)  that  the 
alleged  invention   was  not  a   new   invention   within   the 
■naning  of  the  Patent  Act  of  1859  ;   (2)   that   Messrs. 
Thompson   and   Mylne    were    not  the   true     inventors ; 
and     (3)  that   their    petition    and    declaration   of    the 
6th   January   1874,     and   subsequent  petition    and   de- 
claration  of  the   4th  November  1881,   relating  to     the 
said  alleged  invention,    and  the  original  and   amended 
specification  and  declaration   contained   wilful   and   frau 
dulent  mis-statements.     In  both  instances  the    rule   was 
discharged.      On   a  third  occasion,  when  the   proprietors 
of  the  patent  prayed  the   High  Court   that   a  writ  of  a 
perpetua  injimction  be  awarded   against  certain  defen- 
dants, during  the  continuance  of  the  plaintiffs  exclusive 
privileges,  from  manufacturing  or  selling   the  said  patent 
Messrs.  Thompson  and  Mylne  not  only  obtained  the  writ, 
but  also  heavy  damages.     The  tendency  of  all  these  deci- 
sions has   been   to   recognise   the  rights  of  the  patentees 
to  the  mill  and   to    confer  absolute  property  in    them. 
But  a  curious  circumstance  connected   with  the   decision 
referred  to  in  the  opening   paragraph  of    this  article  is, 
that  Mr.  Neil  Fox,  who  is  a  licensee  of  the  defendants  for 
the  sale  of  the  mills,  came  forward  to  dispute  their  rights. 
His  status  precluded    any   chance   of  success,  as,  on  his 
own  admission,  having  acted  as  their  agent,  he  was  '  estop 
ped'  as  the  legal  phrase  goes,  from  challenging  the  merits 
of  the  patent.  The  Judges  naturally  suspected  that  there 
was  somebody  behind  the   scenes,  and  their  surmise  was 
correct. 

One  David  Hay  Ralph  Moses,  a  coolie  contractor  at 
Benares,  appears  to  have  supplied  the  sinews  of  war  to  Mr. 
Fox,  but  not  from  disinterested  motives.  In  this  connec- 
tion the  remarks  of  Mr.  Woodroflfe,  counsel  for  the  defen- 
dants, might  be  quoted  as  apposite  and  to  the  point.  He 
said : — "  Various  persons  might  be  found  among  the  tribes 
of  Israel  to  come  in  and  put  their  names  to  a  petition 
entitling  them,  ad  libitv/m,  in  the  matter  of  Moses,  Aaron, 
or  the  prophets,  and  claim  rights  to  investigate  the 
matter."  At  first  Mr.  Moses'  counsel  represented  that  his 
client    could    nowhere    be   found,  but    subsequently  he 


object  in   financing   the   lawsuit.     At   this  stage   of  the 
proceedings   it  oozed    out   that   about  two   years   ago  he 
took  gre.at  interest   in,  and   was  desirous  of  introducing 
into   the  market,  a  sugar    mill   made     by  one  Rogers, 
an    Engineer    on    the     Oudh    and  Rohilkund    Railway. 
But   owing  to  the  patent    taken  out  by  Messrs.   Thomp- 
son and  Mylne   it   was   kept   out  of  the  market.     The 
witness  did  not  pretend  to   know  what  recommendations 
Rogers'  mill  possessed,   in  fact,  he   had  not  seen   it,  but 
the  object  of  those  who  meant  to  play  this  game  was  evi- 
dently to  crush  the  Beheea  Sugar  Mill  under  any  circum- 
stances.   Mr.  Fox  came  to  the  rescue  and  explained  to  Mr. 
Moses  what  virtues  Rogers'   patent   possessed.     On  being 
satisfied  on  these  points  he  advanced  Rs.  1 ,000  to  Mr.  Fox 
on   account  of  costs,  and  on  the  mutual  understanding — a 
very  pleasant  one   indeed,   considering  that  the  chickens 
were  counted   before  they  were   hatched — that  after   the 
legal  proceedings  terminated   the   self-constituted  firm  of 
Fox,  Moses  and  Rogers   should  square   accounts,   equally 
dividing  the  costs  among   them.     Apparentl}'   they  were 
not  so  hopeful  of  success,  or  they   might  have  divided  in 
anticipation  the  profits  among  themselves.     The  well-laid 
plans  of  man  and  mice  '  gang  oft  agee,'  and  in  this  instance 
they  had  counted  without  the   host.     As   we  have   said 
above  the  counsel   for  the   defendants  took  up  a  strong 
position  as  regards  the  right  of  the  licensee  to  dispute  the 
soundness  of    a  patent  taken  out   by  the  principal,  and 
during     its    continuance ;   besides,   the   name   of    Moses 
could  not  be  used  as  a  stalking  horse.    The  learned  lawyer 
for  the   petitioner  contended   that  Moses   had  the  same 
right  in  the  matter  as  any  other  member  of  the  commu- 
nity, and   also  a  special  interest,  inasmuch  as  there  were 
other  sugar  mills  which  he   wished   to  push  forward,  but 
which,  as  the  truth  must   be   told,   wore   prevented   from 
being  used  by  reason  of  this  patent.  We  are  no  lawyers,  but 
if  common  sense  claimed  a  place  in  determining  the  point 
we  should  say,  that  Mr.  Moses  might  use  the  same  argu- 
ment in  proceeding  against   any  one  of  the  sugar  mills  in 
which  he  was   previously   interested,    because   it  served  a 
subsequent  purpose  to  follow  a   conflicting  line  of  policy. 
With  regard  to  the   moral  aspect   of  the  argument  that, 
"  although   in  an  action  for  royalties  contracted  to  bo  paid 
under  a  license,  the  licensee  could  not  dispute  the  patent, 
having  had  the  benefit  of  the  consideration,  yet  there  was 
no  authority  to  the  effect  that  he  could  not  take  proceed- 
ings to  set  aside  the  patent  altogether  as  a  fraud  on  the 
public,"  the  less  said  the  better.  Of  the  three   objections 
taken  by  the   defendants,  the  first,  viz.,  that    the  matter 
is  res  judicata,  or,  shorn  of  its  legal  phraseology,  the  sub- 
ject had  once  before  been  decided   in  their  favour,  and  the 
third,  that   the   application  was    barred    by    limitation, 
were  not  taken  into  consideration  by  the  Court,  as  it  was 
of  opinion  that  much  could  be  said  on  either  side  ;  it  was 
therefore  on  the    second    point,  viz.,  whether  his  status  as 
licensee  precluded  his  following   out  the   contention,   anfl 
which  we  have  seen  was  decided  in  favor  of  the  patentees. 
Now  the  question  is,  and  as   the  Judges  very  properly  re- 
marked, why  all  this  heavy  expense  and  the  loss  of  time 


turned   up,  and   on    examination    admitted    he  had  an  I  consequent  on  the  inquiry,  since  within  a  very  few  weeks 
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of  the  hearing  of  the  suit  the  right  to  the  specification  will 
expire  with  the  lapse  of  time — 14  years — unless  there  was 
an  application  for  the  renewal  of  the  patent,  which  the 
proprietors  have  placed  on  record  they  are  not  inclined  to 
do.  It  is  quite  apparent  that  they  are  prepared  with 
another  scheme,  an  improvement  on  the  present  arrange- 
ment, which  will  secure  to  their  mill  the  same  popularity 
it  has  enjoyed  during  the  last  ten  or  twelve  years. 


THE  MADRAS   ADMINISTRATION  REPORT  FOR 

1886-87. 
II. 
The  total  value  of  the  sea-borne  trade  of  the  Madras 

Presidency  in  1886-87  was  23  crores  and  2^  lakhs  of 
rupees,  representing  an  advance  of  one  croro  and  67 
lakhs  on  the  preceding  year's  operations.  The  increase 
was  mainly  in  the  trade  with  the  United  Kingdom.  It 
is  a  most  satisfactory  feature  in  the  detail  of  this 
increase  that  exports  of  Indian  produce  and  manufactures 
contributed  over  88  lakhs,  or  803  per  cent,  towards  it. 
If  India  miist  be  .saddled  with  exorbitant  home  charges 
it  is  only  by  multiplication  of  her  export  trade  that  she 
can  hope  in  any  sound  and  solvent  way  to  sustain  the 
burden.  But  metallic,  or  any  other  currency  juggles 
with  silver  and  helpless  figures  cannot  help  her  need :  at 
best  can  only  stave  off  the  evil  day  of  reckoning.  The 
moral  is,  and  it  is  a  moral  that  cannot  be  too 
much  or  too  often  insisted  on,  that  Indian  Railway 
systems  should  be  developed,  in  order  to  the  efficient  deve- 
lopment of  trade. 

The  Report  declares  that  there  are  no  mines  of  import- 
ance in  the  Madras  Presidency.  Sir  Roper  Lethbridge 
is  of  a  different  opinion  and  deems  the  Mysore  gold- 
fields  a  very  El-dorado.  Proof  of  his  conviction  he  has 
given  by  investing  in  them  largely,  and  Sir  Roper  is 
generally  supposed  to  be  pre-eminently  a  man  who  knows 
on  which  side  his  bread  is  buttered.  Again,  the  Report 
concedes  that  iron  mines  are  worked  to  some  extent  by 
natives,  and  that  quarriers  of  stone  and  grubbers  of 
gravel  realized  the  not  altogether  contemptible  sum  of 
Rs.  7,46,000. 

The  chief  agricultural  events  of  the  year  were  Agri- 
cultural Shows  at  Gooty  and  Erode,  and  a  travelling  show 
of  farm  implements  in  the  South  Arcot,  Tanjoro,  Trichi- 
nopoly,  Madura,  and  Tinnevelly  districts.  This  latter 
consisted  in  demonstrations  of  the  working  of  improved 
ploughs  and  machinery.  The  results  were  so  encouraging 
that  it  has  been  decided  to  keep  such  sliows  going,  in  lieu  of 
ploughing  matches  and  plough  trials.  This  seems  to  us 
a  practical  and  commendable  new  departure  :  we  should 
like  to  see  other  parts  of  India  following  the  example 
thus  set.  Improved  ploughs  and  sugar  mills  arc  said 
to  be  gradually  winning  their  way  to  favour  with  the 
Madras  agriculturists. 

The  working  of  the  Forest  Department  for  1886-87 
was,  as  usual,  financially  successful,  and  showed  a  net 
surplus  of  Rs.  91,096.  Unfortunately,  the  people  who 
live  in  the  neighbourhood  of  forest  reserves  have  not  yet 
.  got  reconciled  to  the  restrictions  imposed  by  the  Depart- 
ment, and   consider   themselves  aggrieved   because  they 


are  not  allowed  to  waste  and  spoil  the  country's  timber, 
supplies  as  aforetime  they  wantonly  u.sed  to.  Apropos 
a  drama  was  represented  in  Madras  last  year  (Aranyaro- 
danaNdtak)  expressly  devoted  to  exposition  of  the 
grievances  of  people  who  imagine  that  they  are  defrauded 
of  immemorial  rights  by  the  operations  of  the  Depart- 
ment. Parochial  interests  are  often  opposed  to  the  well- 
being  of  the  public  at  large  ;  but  it  is  too  late  in  the  day 
to  think  of  subordinating  to  ignorantly  selfish  whim- 
whams  the  proven  worth  of  the  philosophical  axiom  that 
enjoins  consideration  for  the  greatest  happiness  of  the 
greatest  number.  The  chief  work  of  the  Madras  Forest 
Department  in  the  year  1886-87  was  selection  and  settle- 
ment of  forest  reserves.  New  rates  of  seigniorage  on 
timber  and  other  forest  produce  came  into  force,  and 
special  rules  were  passed  for  the  regulation  of  hunting  and 
fishing  in  the  Nilgiri  reserved  forests,  and  for  the 
transit  of  timber  from  the  forests  of  Bhddrachalam  and 
Rekapalle  taluks  in  the  Goddveri  district.  The  area  of 
reserved  forest  in  the  Northern  Circle  was  increased  from 
6,552  acres,  or  102  square  miles,  to  303,390  acres,  or  474 
square  miles.  The  forest  area  over  which  attempt  was  made 
at  protection  from  fire  was  747,758  acres ;  and  of  this  area 
650,064  acres  were  actually  preserved.  The  cost  of  pro- 
tection per  acre  was  35  pies.  In  all  districts  except 
Nellore  and  Vizagapatam  the  work  of  demarcation  pro- 
ceeded well ;  1,190  miles  altogether  being  accounted  for. 
To  the  Southern  Circle  there  were  added  during  the  year 
under  review  285  square  miles  of  reserved  forest,  and 
152  square  miles  of  reserved  lands.  This  brings  the  total 
up  to  2,119  square  miles  of  reserved  forests,  3,655  square 
miles  of  reserved  land,  1,099  square  miles  of  "  other  forests," 
6,873  square  miles  in  all.  A  respectable  total,  which 
brings  home  to  one's  mind  a  sense  of  the  magnitude  of 
the  Forest  Department's  operations.  Natural  reproduction 
was  favorably  reported  on  in  the  protected  areas. 

The    tale  the  Madras    Emigration  Agency  has  to  tell  of 
its  operations  is  far  from  satisfactor3^     No  man  or  woman 
went  to   seek  fortune   in  British  Guiana.     Of  1,266  pro- 
fessedly would-be  emigrants  admitted  into  the    Mauritius 
dep6t    only    747    actually    sailed    for    that    destination. 
Of  779    contracted    for  Natal  but  496  started.     Of  32 
who  returned  thence    most  were  invalid   paupers.     There 
was  a  great  decrease  in    the  number  of  emigrants  regis- 
tered   for    Ceylon.     There    was  no  emigration   to   any  of 
the   French    Colonies.     Ninety  deaths   at  sea  took  place 
on  board  the  Hereford,  bringing  back  905  emigrants  from 
Martinitjue.      The    rate  of  mortality    amongst  emigrants 
returning  from  Guadaloupe  was  still  higher,   viz.,    15   per 
cent.     The  amount  of  savings  declared  by   returned  emi- 
grants from  the  French  Colonies  aggregated   Rs.    98,554. 
Nearly  three-fourths  of  this  sum  belonged  to  the  Cayenne 
emigrants,    443   in   number,    who  are  described  as  having 
been,  with  very  few  exceptions,  "  the  very  picture  of  pros- 
perity."   The  Straits  Settlements  seem  to  be  the  only  field 
tempting  Madrassecs  to  exile    now-a-days.     18,495  adults 
and  2,130  children  left  Negapatam  for  that  field  of  labor. 
Apropos  of  emigration,  the  money  value  of  the  wages  paid 
to  agricultural   laborers — they  arc  usually  paid  in  kind — 
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is  set  down  as  varjing  from  Re.  2-5-4  a  mouth  ia  Salem  to 
Ra  7-8-0  a  month  iii  Cuddapah,  Coimbatore,  and  South 
Canara.  The  wages  of  skilled  artisans,  such  as  masons, 
earpeuters  and  blacksmiths,  varied  from  Rs.  11  to  "Rs.  15 
in  fifteen  districts  ;and  from  Rs.  15  to  Rs.  20  in  six  others. 
In  the  chapter  of  the  Report  dealing  %vith  Education 
we  are  told  that  the  Report  of  the  B.  So.  Committee 
of  the  Madras  University  was  adopted  by  the  Senate, 
but  that  the  scheme  therein  advocated  has  not  yet  been 
matured,  "the  Committee  having  been  enlarged  to  report 
on  certain  matters  of  detail."  Were  these  said  matters 
of  detail  connected  perchance  with  the  deliberations  of 
the  Committee  appointed  to  ordain  suitable  costumes 
for  the  L.  T.  and  B.  Sc.  degrees  and  to  consider  the 
suitability  or  tJie  reverse  of  the  Academical  dress  now 
prescribed  for  graduates  of  the  University  ?  Did  gim- 
grackery  of  Uiiloring  and  t^issels  absorb  all  attention,  and 
relegate  to  the  btvckground  matters  of  real  moment  ? 
We  note  that  the  College  and  School  departments  of  the 
Engineering  College  contained  181  students  on  the  31st 
March  1887,  against  185  students  at  the  close  of  the 
official  year  1885-86.  Seven  students  obtained  certi- 
ficates as  Assistant  Engineers.  The  strength  of  the 
College  Department  at  the  end  of  the  year  was  17 — i.e., 
8  in  the  senior,  9  in  the  junior  division.  The  senior 
division  of  the  Engineer  Subordinates  class,  contain- 
ing 35  pupils,  "  did  not  pass  a  satisfactory  exami- 
nation. "  The  number  of  industrial  schools  in  the 
Presidency  rose  from  10  to  16,  and  the  attendance  from 
295  to  692,  the  majority  of  the  pupils  being  Mahom. 
edans  and  Native  Christians.  There  were  82  schools  for 
supply  of  special  technical  training  to  schoolmasters  and 
mistresses.  It  will  be  in  their  power  to  do  an  immense 
amount  of  good  work  when  their  educational  course  is 
completed,  and  they  permeate  through  the  Presidency 
retailing  the  stores  of  useful  knowledge  they  will  have 
acquired  in  the  technical  schools.  A  scheme  for  the  reorga- 
nization of  the  College  of  Agriculture,  Saidai^et,  adapting 
the  instruction  imparted  in  that  institution  to  the  require- 
ments of  the  new  technical  education  scheme,  was  given 
effect  to  during  the  year  under  review.  Nearly  half  the 
students  in  this  College  were  Brahmans.  Results  in  the 
higher  examination  in  science,  art,  and  industry,  are  said 
to  have  been  very  favorable.  Students  at  the  Ordnance 
Artificers  School  are  also  said  to  have  made  good  progress. 
In  all  these  institutions  the  physical  training  of  pupils 
was  had  regard  to,  we  are  glad  to  see.  At  the  Madras 
School  of  Art  terra-cotta  balustrading,  flooring,  tiles  and 
stained-glass  windows  were  executed  for  various  churches. 
Experiments  made  with  Kaolin  from  Katgudy  proved  it 
unsuitable  for  fine  porcelain. 

Glancing  at  the  conduct  of  Municipal  affairs  we  find 
that  Rs.  1,71,759  were  expended  at  the  capital  on  the 
Madras  Black  Town  drainage  scheme,  and  that  no  steps 
were  taken  to  proceed  further  with  the  new  water  supply 
scheme.  Madras  is  still  content  to  be  lighted  with  Kero- 
sine  oil,  the  expense  being  annas  10-5  per  lamp  for  a  spell  of 
98  hours.  Rs.  16,354  were  expended  during  the  year  on 
the  People's  Park  ;  Rs.   2X)77  on  the  up-keep   of  avenues. 


^otc0  nnii  Cammeitts. 


Sanitation  in  India. — A  despatch  on  the  question  of 
sanitation  in  India  is  expected  shortly  from  home. 

The  Transcaspian  Railway. — The  first  train  over  the 
Transcaspian  line  reached  Bokhara  on  the  9th  March. 

The  Khojak  Tunnel. — The  line  from  Killa  Abdulla 
is  rapidly  being  pushed  on.  Mr.  G.  P.  Rose,  Executive 
Engineer,  who  is  shortly  expected  from  England,  will  be 
entrusted  with  the  making  of  the  great  three-mile  tunnel 
assisted  bj'  several  mining  experts. 

Bhawalpur. — We  glean  that  the  public  roads,  both  of 
main  and  cross-country  communications,  are  kept  in  good 
repair ;  and  in  the  matter  of ,  serais  and  rest-houses  for 
travellers,  the  State  is  much  in  advance  of  other  Native 
States,  and  will  contrast  favorably  with  many  British 
districts. 

Too  Good  to  be  True  ! — The  Indian  Mirror  says 
that  it  is  whispered  that  when  Colonel  Browne,  Chief 
Engineer  and  Secretary,  P.  W.  D.,  Bengal,  proceeds  home 
early  next  month,  Mr.  E.  J.  Martin,  Superintending  Engi- 
neer, Western  Circle,  succeeds  him  as  Secretary  and  Chief 
Engineer. 

P.  W.  D.,  Maisur. — Mr.  F.  J.  McLaughlin,  Executive 
Engineer,  having  taken  three  months'  privilege  leave,  we 
are  glad  to  hoar  Mr.  A.  Govindacharlu  has  been  appointed 
to  officiate  as  Executive  Engineer  during  the  former's 
absence.  This  is  the  same  native  gentleman  who  officiated 
for  the  late  Mr.  Bayly. 

The  TRANSCA.SPIAN  Railway. — Advices  received  in 
Vienna  from  Merv  state  that  the  Czar,  accompanied  by 
the  Khan  of  Khiva  and  the  Emir  of  Bokhara,  will  be 
present  at  the  formal  opening  of  the  Transcaspian  Rail- 
way as  far  as  Samarcand.  The  ceremony  is  expected  to 
take  place  some  time  during  the  coming  summer. 

Bengal-Nagpur  Railway. — The  long  expected  "  De- 
claration" is  at  last  out,  and  we  find  from  the  latest  issue 
of  the  Calcutta  Gazette  that  the  land  required  for  this 
line  between  Asansol  and  the  Damuda  will  now  be 
taken  up  "  at  public  expense  for  a  public  purpose,"  sub- 
ject to  the  usual  reservations  regarding  mineral  rights. 

Naini  Tal  Wire-Rope-Way. — The  prospectus  of  this 
Company  has  reached  us.  The  capital  is  2  lakhs  in  shares 
of  Rs.  100  each.  The  Board  of  Direction  is  good  ;  and 
if  the  estimates  are  correct,  the  concern  should  work  at  a 
profit ;  but  it  is  one  of  those  companies  which  people  on 
the  spot  can  best  judge  of,  and  upon  which  comment  is 
scarcely  necessary. 

Colombo  at  a  Discount  ! — The  Imperial  Government 
seem  bent  on  concentrating  their  attention  on  Trin- 
comalie.  They  are  now  increasing  its  defences,  and  wish 
to  make  it  the  military,  as  well  as  the  naval  head-quarters. 
The  Admiralty  do  not  desire,  and  hence  their  abandon- 
ment of,  and  refusal  to  contribute  towards,  the  graving- 
dock  scheme  for  Colcjmbo. 

Bengal  P.  W.  D.  Joint  Secretary.ship. — Rumor 
will  have  it,  that  the  present  Chief  Engineer  for  Irrigation 
in  Bengal,  will  be  affected  by  the  pending  changes  in 
connection  with  the  Administrative  Head  of  the  Depart- 
ment. Considering  that  Colonel  Harrison  is  a  stranger 
to  the  Province,  and  junior  to  .some  of  the  Superintending 
Engineers  in  it,  we  should  not  at  all  be  surprised  at  this. 

The  Hyderakad  Residency  Bazars  Water-Works. 
— Mr.  Cordery's  last  public  function  in  Hyderabad,  the 
formal  opening  of  the   Residency   Bazars   Water- Works, 
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was  the  unassuming  consummation  of  an  unassuming  but 
locally  very  important  sanitary  w(!rk.  It  marked  the  in- 
auguration of  the  first  scientific  water-supply  of  the  vast 
City.  Chadarghat  will  follow  suit,  and  the  City  itself 
next. 

Items  from  Burma. — The  59  miles  extension  from 
Toungoo  towards  Mandalay,  it  is  reported,  will  be  open  for 
goods  traffic  on  1st  April,  and  for  passenger  traffic  on  15th 
May.  Mr.  J.  F.  Hewitt,  a  temporary  Supervisor  in  Upper 
Burma,  has  applied  for  appointment  as  Myooke,  or  Sub- 
ordinate Magistrate.  Another  temporary  Supervisor,  Mr. 
A.  C.  C.  McLeifih,  has  resigned  because  of  dela}^  in  obtain- 
ing permanent  appointment. 

The  Payment  of  Pensions. — The  Pioneer  writes: — We 
should  be  very  glad  to  be  able  to  endorse  the  statement 
from  Bombay,  that  the  Secretary  of  State  has  decided  on 
a  fixed  ratio  for  the  payment  of  Uncovenanted  Pensions 
in  England,  being  one  shilling  and  eight  pence  to  the 
rupee.  It  may  be  so,  but,  to  prevent  disappointment,  we 
are  bound  to  say  that  nothing  of  the  kind  is  yet  known 
to  the  Government  of  India. 

Another  Grievance. — Attention  is  being  directed  to 
a  real  grievance  in  the  Railway  Branch  of  the  Public 
Works  Department.  No  promotion  to  this  branch  has 
been  brought  out  since  last  June,  and  in  the  meantime 
several  casualties  have  occurred  in  the  higher  grades, 
which  should  give  permanent  steps.  A  large  number  of 
Engineers  have  been  sent  to  various  Railway  Companies 
for  whom  sub.  pro  tern,  promotions  are  due. 

State  Manufactures. — Government  establishments 
in  Bengal  now  supply  public  wants  less  advantageously, 
it  is  alleged,  than  they  could  be  met  from  private  sources. 
We  refer  to  the  Akra  Brick  Factory,  Seebpore  Work- 
shops, and  Burrakur  Iron  Works.  It  is  in  contemplation, 
however,  to  make  these  concerns  over  to  Engineering 
firms,  and  should  this  be  accomplished,  the  change  can- 
not but  prove  beneficial  to  the  country,  and  remunerative 
to  the  State. 

Two-storied  Railway  Carriages. — The  recent  visit 
of  the  General  Manager  of  the  Ceylon  Railways  to  Europe, 
has  evidently  been  utilized  to  some  purpose.  That  official 
contemplates,  we  learn,  introducing  two-storied  passen- 
ger carriages  on  the  Colonial  lines,  but  the  tunnels  seem 
to  be  an  unlocked  for  obstacle  in  his  way,  as  they  will  not 
permit  of  the  passage  of  a  high  type  of  vehicles.  Mr. 
Pearce  will,  however,  it  is  supposed,  not  be  likely  to  be 
deterred  from  carrying  out  his  plans  by  this  little  diffi- 
culty ! 

An  Anomaly. — Lieutenant-Colonel   W.   G.    Cummino- 

o' 

R.E.,  is  virtually  Chief  Engineer  and  Secretary  to  the 
Chief  Commissioner  in  the  P.  W.  D.  for  all  Burma,  and 
though  the  senior  in  rank  and  service,  draws,  about 
Rs.  200  a  month  less  pay  than  Major  T.  Gracey,  R.E.,  the 
Special  Superintending  Engineer  and  Secretary  for 
Upper  Burma.  It  is  true  that  the  former  is  only  designated 
Secretary  for  Lower  Burma,  but  even  if  his  functions  were 
strictly  confined  to  the  southern  portion  of  the  Province,  it 
would  not  affect  the  issue. 

Rangoon  Port  Trust  Improvements. — The  plans  and 
estimates  for  the  drainage  of  the  Strand  Bank  between 
the  Municipal  Market  and  the  Sule  Pagoda  wharf  com- 
pound have  been  forwarded  for  the  orders  of  the  Chief 
Commissioner  with  the  remark  that,  as  there  is  a  diversity 
of  opinion  as  to  the  best  method  of  carrying  out  the  work, 
and  as  to  the  size  of  the  outlets,  the  Commissioners  sug- 
gest that  tjie  matter  be  referred  tp  a  pommittee  consisting 


of  the  Chief  Engineer,  Public  Works  Department,  as 
President,  and  the  Municipal  and  Port  Engineers  as  mem- 
bers. 

Ceylon  Public  Works  Department. — The  follow- 
ing departmental  changes  have  been  sanctioned  con- 
sequent on  Mr.  Edge  being  detached  for  service  under  the 
Colombo  Municipality : — -Mr.  Stanley  Colls,  District 
Engineer,  from  Pallai  to  Baticaloa.  Mr.  Jacotine,  In- 
spector, at  present  Acting  District  Engineer  of  Mada- 
wachiya,  to  Pallai.  Mr.  E.  R.  MacDonnell,  Superinten- 
dent of  Village  Tanks  of  tRe  Northern  Division  of  the 
North-Central  Province,  to  be  Acting  District  Engineer 
of  Madawachiya,  in  addition  to  his  present  duties.  Mr. 
R.  D.  Ormsby  has  been  granted  leave  for  three  months 
on  full  paj',  and  nine  months  on  half  pay. 

Wastage  of  Water. — We  have  already  discussed  the 
measures  taken  by  the  Bombay  Town  Council  to  prevent 
waste  of  water.  During  the  eighteen  months  that  the 
present  staff  for  the  prevention  of  waste  have  been 
employed,  the  saving  has  been  2,250,000  gallons  per  diem. 
The  Council  has  now  resolved,  that  in  cases  where  bunga- 
lows with  gardens  use  more  water  than  25  per  cent,  in 
excess  of  the  quantity  they  pay  for  by  assessment  cal- 
culated at  fovir  annas  per  1,000  gullons,  cost  price  charge 
should  be  made,  in  lieu  of  the  rate  leviable  under 
sections  64  and  69,  Municipal  Acts,  at  four  annas  per 
1,000  gallons  for  the  whole  quantity  used. 

Works  of  Public  Utility  Constructed  by  Private 
Individuals  in  Bengal.^ — ^Compared  with  the  corre- 
sponding figures  for  the  previous  two  years,  there  has 
been  a  large  falling  off  in  the  contributions  made  for 
works  of  public  utility  during  the  year  1886,  but  looking 
to  the  many  wants  which  are  constantly  being  brought  to 
notice  from  all  parts  of  the  Province,  it  may  be  expected 
that  the  decrease  is  only  temporary.  To  those  who  have 
contributed  towards  such  works  during  1886,  the  Lieu- 
tenant-Governor tenders  his  acknowledgements  for  their 
public  spirit  and  liberality.  The  figures  for  1884,  1885, 
and  1886  are  Rs.  5,11,885,  Rs.  4,78,450,  and  Rs.  3,26,323, 
respectively. 

"An  Unexpected  Solution." — The  Pioiieer  under- 
stands that  the  controversy  about  the  merits  of  the 
projects  for  constructing  a  line  of  Railway  from  Kalka 
to  Umballa  by  Kurnal  to  Delhi,  which  projects  have 
been  objected  to  in  some  official  quarters,  on  account  of 
their  competing  for  the  traffic  of  the  North-West  line 
between  Umballa  and  Delhi,  is  likely  to  meet  with  an 
unexpected  solution  by  an  offer  having  been  made  to 
construct  a  line  from  Kalka  to  Umballa  onlj^,  a  proposal 
which  has  no  opponents — by  the  help  of  certain  con- 
cessions, but  without  a  guarantee.  The  offer  is  now 
before  the  Government  of  India,  and  will  shortly  be  for- 
warded to  the  Secretary  of  State. 

An  Indian  Railway  Question. — The  Right  Honorable 
Mr.  Smith  received  a  deputation  from  the  principal  ports 
of  England  bearing  a  protest  against  the  exemption  from 
Port  dues  of  material  shipped  to  India  for  railway  con- 
struction. Replying  to  the  deputation,  he  promised  to 
submit  the  point  raised  to  the  consideration  of  his  col- 
leagues, but  expressed  himself  as  being  unable  to  admit 
that  any  real  grievance  existed.  The  Board  of  Trade 
returns  shew,  that  the  exports  of  railway  material  to 
India  in  January  exceeded  60,000  tons.  This  is  more 
than  double  the  export  for  January  of  last  year,  and 
nearly  as  much  as  for  all  other  countries  put  together. 
Our  Railway  Engineers  should  be  having  a  busy  time. 
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The  O.  and  R.  R.  "  Transfer."— The  purchcose  by 
CJoveninient  of  the  Oudh  iiiid  Rohilkund  Railway  hi 
accordance  with  the  terms  of  the  Coiui)any'.s  coutract  is  a 
decision  which  was  some  months  ago  made  known  to  the 
jMiblic.  Tlie  financial  operation  for  which  the  Govern- 
ment now  obtain  the  sanction  of  Parliament  is  that  of 
substitnting  debt  owed  by  themselves  for  the  capital 
of  the  ComjMxny  guaranteed  by  them.  In  respect  to  the 
other  ten  millions,  it  is,  ol  course,  merely  the  normal  cre- 
dit which  the  Indian  Government  from  time  to  time  has 
to  obtiiin  from  Parliament  before  it  can  come  into  the 
market  for  its  public  works  borrowing,  and  does  not  in  the 
least  refer  to  the  amount  of  any  particular  impending 
loan. 

Irrigation'  Pro.spects  in  We.stern  India. — The  Irri- 
gation Revenue  Report  of  the  Bombay  Presidency,  ex- 
cluding Sind,  for  the  past  official  year,  contains  an  impor- 
tant reference  to  the  reduction  of  water-rates  ordered  in 
1883-84.  The  reduced  rates  have  now  been  in  force  for 
four  years,  and  the  residt  of  the  experiment  has  been 
most  disapix>inting.  The  prediction,  that  decreased  water- 
rates  would  induce  the  cultivators  to  apply  more  freely 
for  imgation,  has  been  entirely  falsified.  By  lowering  the 
rate^  the  department  has  lost  considerably  in  revenue, 
the  area  of  irrigation  having  shewn  no  increase  to  cora- 
l^ensate  them  for  the  reduction.  The  general  conclusion 
arrived  at  Ls  that  the  area  of  irrigation  will  vary  with 
the  character  of  the  rainfoll,  and  not  with  the  amount  of 
water-rate  charged. 

Science  at  a  Discount. — The  Mom  ing  PoM  says : — 
"  It  is  one  thing  for  the  Government  of  India  to  prescribe 
nilcs  regulating  the  .size  and  bulk  of  anmial  reports 
and  similar  publications,  and  another  to  set  the  example 
by  looking  to  the  inordinate  proportions  of  some  of  its 
own  reports.  This  reflection  is  suggested  by  a  more 
careful  examination  than  it  deserves  of  the  twelfth 
rept>rt  on  the  Meteorology  of  India  for  18S6.  Mr.  John 
Klliot,  M.  A.,  Officiating  Meteorological  Reporter  to  the 
Government  of  India,  is  responsible  for  the  production 
of  this  dry,  late,  wasteful  and  unwieldy  volume.  A 
search  through  its  pages,  some  550  in  number,  each 
about  a  foot  square,  for  interesting  matter,  has  been 
labor  in  vain  ;  and  all  the  reader  can  do  on  closing  the 
Ixwk  in  di.sgust  is  to  record  a  jjrotest  against  such  an 
exiK-nditure  of  public  time  and  money,  which  its  com- 
pilation must  neces.«arily  j.ave  involved." 

The  Kalawewa  Tank  in  Ceylon.— After  months  of 
anticipation  and  weeks  of  preparation.  His  Excellency 
the  Governor  hiis  celebrated  the  completion  of  the  Kala- 
wewa tank  with  great  pi)mp  and  ceremony.  His  Ex- 
i!ellcncy  made  a  rather  long  speech  ;  but  did  not,  contrary 
to  expectation,  go  into  the  rpiestion  of  iriigation  very 
fidly.  His  Excelleiicy  very  properly  and  gracefully  gave 
credit  to  Sir  William  Gregory  and  Mr.  Dickson  for  the 
inception  of  the  work,  whih;  he  .s]>oke  in  warm  terms  of 
the  labours  of  Mr.  Wrightson,  the  Engineor-in-charge. 
The  works  call  for  no  observation  except  that,  with- 
oiit  exception,  the  .spill  is  the  finest  piece  of  masonry 
work  ever  done  by  the  P.  W.  D.  in  Ceylon,  both  as  to  its 
<lesign  and  its  execution.  From  an  Engineering  point  of 
view  the  work  Ls  perfectly  successful,  a)id  is  said  to  have 
moreover  one  peculiarity  not  possessed  by  any  similar 
work  in  the  island— it  has  been  finished  within  the  esti- 
mated cost. 

Irrigation  Works  in  Bengm..— A  Calcutta  paper 
observes,   that  the  evidence  given   before   the   Irrigation 


Commission  might  suggest  otiier  reasons,  in  relation  to  the 
Son('  Canal  System  at  any  rate,  why  ryots  will  not  take 
the  canal  water  so  long  a.s  they  can  possibly  do  without  it. 
The  subject  is  of  consideral)le  public  interest,  apart  from 
any  question  of  mifair  treatment  of  a  section  of  the  com- 
munity. Nearly  seven  crores  of  jDublic  money  have  been 
stnik  in  irrigation  works  in  Bengal,  and  the  net  income  for 
188(i-S7  was  .iiily  Rs.  2,:}(),7(i2,  or  Rs.  19,5fi,-2.S4  less  than 
the  interest  payable  to  the  Imperial  Government  on  con- 
struction loans — a  debit  balance  which  has  to  be  met  from 
provincial  revenues.  When  we  find  the  ryots,  for  whose 
benefit  the  irrigation  system  is  supposed  to  be  worked, 
protesting  that  it  is  made  more  a  curse  than  a  blessing  t-o 
them,  there  arises  good  ground  for  inquiring  whether 
these  large  sums  of  ])ublic  money  could  not  be  exi)endcd 
to  better  advantage. 

The  "Allied"  Services. — The  recommendations  of 
the  Public  Service  Commission  are  that- — The  Forest 
Department  staff  will  be  divided  into  an  Imperial 
Branch  recruited  in  England,  and  Provincial  Branches 
recruited  locally  on  principles  similar  to  those  laid  down 
in  the  case  of  the  Civil  Service.  The  Geological  Survey 
Department  appointments  are  to  be  made  as  at  present  by 
the  Secretary  of  State,  without  respect  to  the  nationality 
of  candidates.  The  Accounts  Branch,  P.  W.  D.,  will  be 
reduced,  and  the  establishment  recruited  by  open  com- 
petition among  all  classes.  In  the  Survey  Department 
there  will  be  a  division  between  an  upper  department  to 
consist  of  military  officers  and  specialists  from  England, 
and  a  junior  branch  to  be  recruited  by  competition  among 
specially  selected  candidates  in  India.  For  the  Tele- 
graph Department  recruitment  in  England,  as  at  present, 
will  be  maintained,  but  gradual  reduction  will  be  kept 
in  view,  while  a  superior  local  telegraph  service  is  gra- 
dually organised  in  India. 

The  Madras  Public  W^orks  Workshops. — The 
capital  of  the  shops  at  the  beginning  of  the  year  1886-87 
amounted  to  Rs.  2,.30,()84-5-7,  and  there  was  a  decrease 
of  Rs.  20,29(5-7-5  during  the  year,  the  capital 
at  the  close  of  the  year  being  Rs.  2,10,.S87-14-2.  The 
outturn  of  work  is  valued  at  Rs.  1,09,317-5-8  as  against 
rupees  1,47,340-15-4  in  the  ])revious  year.  The  increa.se  is 
due  to  work  done  for  "  other  departments  "  and  "  private 
parties,"  the  work  turned  out  for  the  Public  Works 
Department  having  been  less  in  the  present  year  by 
Rs.  1,488-14-1 1.  TJie  total  receipts,  as  shewn  by  the  revised 
profit  and  loss  account,  ^vere  Rs.  21,22()-8-(j  and  the  charges 
Rs.  30,818-15-4,  involving  a  net  loss  of  Rs.  9,587-0-10. 
In  the  face  of  these  figures,^  Government  consider  that 
the  general  results  of  the  working  of  the  .shops  are  satis- 
factory, as,  with  an  average  outturn,  the  net  loss  is  only 
very  slightly  larger  than  the  interest  on  capital,  or,  in 
other  words,  the  workshop  has  only  just  failed  to  pay  its 
working  expenses.      Verb  mp.  ! 

Madras  Railway  Budget  E.stimates. — The  cash 
outlay  on  engineering  works  for  1887-88  is  estimated  at 
Rs.  5,(J8,884,  the  principal  items  being— 


Reconstniction  of  Penner  bridge 
New  bridge  over  Chitravati  ... 
Extension  of  line  to  Calicut  ... 

Do.         do.     to  Falghat  town 
Alterations    and   additions    at    Rcnigunta 

Junction  station 
Extension  of  block  .system 


Rs. 

35,e2(> 

00,500 

2,8G,.884 

58,000 

28,000 
10,302 
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For  1888-89,  the  cash 
(the  total  of  Schedule  A.) 
items  being — 

Reconstruction  of  Penner   bridge 

New  bridge  at  the  Chitravati  river 
do.         at  the  Papaghni  river 

Extension  of  line  to  Calicut  . . . 


An  Indian  Railway 
Exchange. — Tenders  for 
per  cent,  debentures  of 
Company,    Limited,   were 


ON        THE 

£1,000,000 


outlay  on  Engineering  works 
^  Rs.    3,31, 4G8,  the   principal 
Rs. 
...       50,000 
...    1,00,000 
...       50,000 
...       57,000 

London  Stock 
three  and  a  half 
the  Bengal-Nagpur  Railway 
received  to  the  amount  of 
£3,793,600,  at  prices  ranging  from  the  minimum  of  £100 
to  £103  10s.  Tenders  at  £100  10s.  receive  about  47  per 
cent,  of  the  amount  applied  for,  and  those  above  that  price 
in  full.  The  average  price  was  £100  lis.  5^d.,  but  this  is 
partly  accounted  for  by  the  fact  that  one  lady  investor, 
who  did  not  think  it  necessary  to  seek  the  advice  of  a 
broker,  tendered  for  a  considerable  quantity  at  2  per  cent. 
higher  than  would  have  been  sufficient  to  procure  her 
a  full  allotment.  Incidents  like  this  are  common  in  con- 
nection with  the  "  tender "  system  of  raising  the  capital. 
Those  "  in  the  know  "—  the  broking  fraternity — make  a 
price  which  will  leave  them  a  profit  before  the  stock  gets 
into  permanieiit  hands ;  those  who  are  "  outsiders  " — the 
investors — commonly  bid  needlessly  high,  and,  conse- 
(juently,  begin  with  a  loss  on  their  investment. 

The  Indian  Meteorological  Department. — We  leam 
from  a  well  informed  contemporary  that  in  the  Meteorolo- 
gical Department  the  first  step  in  a  series  of  important 
changes  is  to  be  taken,  we  understand,  on  the  1st  April. 
The  Department  has  now  worked  for  more  than  twelve 
years  on  the  lines  laid  down  by  Mr.'  Blanford  in  1875 ; 
and  of  the  two  objects  then  aimed  at — the  determination 
of  normal  climatological  factors  for  every  part  of  India 
and  the  elucidation  of  the  laws  which  regulate  the  distri- 
bution of  rainfall — the  first  has  been  already  very  com- 
pletely accomplished,  and  as  much  as  could  be  expected, 
considering  the  inherent  difficulties  of  the  problems 
presented,  has  been  done  in  the  latter  direction  also. 
Whilst  keeping  this  latter  object  still  in  view,  it  is  now 
thought  desirable  to  concentrate  as  much  as  possible  the 
energies  of  the  Department  on  the  rapid  transmission  to 
the  head-quarters  of  Government  of  information  regard- 
ing current  changes  in  the  state  of  the  weather,  and  the 
communication  of  this  information  to  Government  and  to 
the  public  in  a  readily  intelligible  form. 

The  Proposed  Graving  Dock  in  Bombay. — The 
preliminary  arrangements  for  the  construction  of  the  new 
Government  Graving  Dock  are  actively  in  progress. 
Captain  Hext,  the  Director  of  the  Indian  Marine,  has 
availed  himself  of  the  experience  of  Mr.  Ormiston,  the 
Port  Trust  Engineer,  in  the  preparation  of  estimates. 
The  Port  Trustees  have  also  under  consideration  plans  of  the 
Graving  Dock  in  connection  with  the  new  Victoria  Dock 
tor  the  accommodation  of  merchant  vessels.  It  was  at  one 
time  suggested  that  this  Graving  Dock  should  be  con- 
structed for  the  accommodation  of  war  ships,  but  it  was 
foimd  that  there  would  not  be  sufficient  space  for  the 
extensive  workshops  which  are  indispensable  for  the  repair 

ironclad.s.     Nevertheless,  something  has   been  done  in 


of 


the  direction  of  making  the  new  Graving  Dock  for  the 
Mercantile  Marine  useful  to  the  Navy  for  certain 
limited  purposes.  It  ha«  not  yet  been  fully  decided  to 
make  the  new  Graving  Dock  at  the  Government  Dock- 
yard, as  Hog  Island,  where  the  hydraulic  lift  ha-s  been  con- 
structed, posesses,  in  many  respects,  superior  advantages. 


Royal  Military  Academy.— The  largest  number  of 
gentlemen  cadets  ever  brought  forward  at  one  batch  were 
on  16th  Februiry  presented  with  commissions  in  the  Royal 
Artillery  and  Royal  Engineers  by  the  Duke  of  Cambridge 
at  the  Royal  Military  Academy,  Woolwich.  General  Sir 
R.  Biddulph,  Director  of  Military  Education,  reported 
that,  in  consequence  of  the  retirements  of  the  service, 
101  cadets  had  gone  up  for  examination,  53  belonging  to 
the  first  class,  all  of  whom  passed,  and  48  to  the  second 
class,  of  whom  two  failed.  The  successful  99  gentlemen 
were  then  called  forward,  and  presented  to  receive  Her 
Majesty's  commissions.  14  of  the  first  and  12  of  the  se- 
cond class  being  recommended  for  the  Royal  Engineers, 
and  the  remainder  for  the  Royal  Artillery.  The  reports 
of  the  examiners  were  generally  satisfactory,  and  the 
work  of  Gentleman  Cadet  Dick,  who  was  head  of  the 
second  class,  was  pronounced  extraordinary.  The  Duke, 
after  presenting  the  prizes,  said,  that  to  mark  his  satisfac- 
tion with  the  conduct  of  the  cadets,  he  would  bring  up  three 
more  candidates  in  the  second  class  for  the  Royal  Engineers- 

Seven  Reasons  in  Favor  of  a  Karachi-Delhi 
Railway". — The  following  arguments  in  favor  of  this 
scheme  are  being  circulated  far  and  wide  : — (1.)  Be- 
cause, as  proved  by  the  projectors  of  the  Sind,  Raj- 
putana  and  Delhi  Railway,  it  would  pay  at  least  4  per  cent. 
(2.)  Because  it  would  bring  30,000,000  of  people  from 
twenty  to  forty  hours  nearer  to  Europe.  (3.)  Because  it 
would  enable  merchants  to  export  wheat  to  England  at  a 
price  one  shilling  a  quarter  lower  than  they  now  can  by 
any  existing  railway.  (4.)  Because  it  would  practically 
create  a  new  port  in  India  twenty  hours  nearer  to  Europe 
than  any  port  now  in  existence.  (5.)  Because  the  Bombay 
Government  and  the  railways  inland  from  Bombay  would 
not  be  such  utter  fools  as  to  oppose  it,  did  they  not  know  it 
would  give  enormous  advantages  to  British  India  partly 
at  their  expense.  (6.)  Because  it  would  make  possible  the 
shortening  of  passage  and  carriage  of  mails  from  Simla  to 
England  by  two  days.  (7.)  Because,  politically  and  strate- 
gically, it  would  constitute  a  retired  and  practically  un- 
assailable first-class  line  of  railway  between  the  centre  of 
India  and  the  nearest  port  in  India  to  England. 

The  Minister  fob  Public  Works. — The  /.  D.  K,  in 

discussing  Sir  Charles  Elliott's  proposed  extensive  tour  be- 
fore proceeding  to  Simla,  says  : — It  is  no  doubt  desirable 
that  the  Public  Works  Minister  should  make  himself  per- 
sonally acquainted  with  large  projects  and  works  which  are 
likely  to  claim  his  official   attention.      At  the  same  time, 
we  should  consider  the  public  money  spent  on  these  tours, 
and  in  fact  the  whole  cost  of  maintaining  a  Public  Works 
Minister,  expended  to  better  advantage  if  the  officer  select- 
ed for  the  post  were  possessed  of  special   technical   know- 
ledge and  training    which   would    render   his  executive 
supervision  and  control  and  his  advice  to  the  Government 
more  of  a  reality  and  less  of  a  navi-ke-waste  affair.     The 
Public  Works  Minister  ought  to  be  a  professional  Engineer. 
No  official   who   is  not  an  Engineer — and  an  Engineer  of 
exceptional   abilities    and     experience — can   possibly  do 
j  ustice  to  the  appointment.  We  entertain  great  respect  for 
Sir  Charles  Elliott,  and  think  he  is  perhaps  likely  to  com- 
mit as  few  mistakes  as  any  non-professional  man    pitch- 
forked into  the  same  position.     But  the  system  of  appoint- 
ing men  who  are  not  trained  and  experienced  Engineers  to 
the  position  of  head  of  the  Public  Works  Department  and 
adviser  of  the  Government   on   Public   Works  projects  is 
neither  fair  to  the  official  himself,  to  the  Department,  nor 
to  the  public. 


208 


INDIAN  ENGINEERING. 


[March  17,  '88. 


Current  ^ttos. 


Mr.  J.  Eluot,  Meteorologic*!  Reporter  to  the  Government  of 
Indi»,  ifttr  visiiing  Madias  and  Allahabad,  arrived  iu  Calcutta 
last  ireek. 

Thx  Calcutta  Municipal  Bill  embodies  a  local  tax  of  four  annas 
acase  tn  i>etroleiim,  CO  that,  with  the  Imperial  tax,  Calcutta  will 
have  to  pay  twelve  annas  a  case. 

It  is  said  that  Colonel  Jenkins,  Agent  of  the  Ondh  and  Roliil- 
khand  lUilway,  is  about  to  retire,  and  that  he  will  be  succeeded 
bj  Mr.  Hartwell,  the  Traffic  Manager. 

Thb  work  at  the  new  Victoria  Dock  has  been  so  briskly  pushed 
forward,  that  the  Trusties  of  the  Port  feel  able  to  open  it  on 
the  12th  instant,  instead  of  the  3rd  of  April. 

It  is  rumored  that  Mr.  Guildford  Moleswortli,  ci.B.,  the 
Consalling  Engineer  lo  the  Government  of  India  for  State  Rail- 
ways, willieiiie  from  the  service  in  May  next. 

A  GOLD  watch  of  the  value  of  Rs  250  has  been  presented  by  the 
Punjab  Government  to  Kaka  Ram  Kliatri,  of  Ludliiana,  as  a  token 
of  approval  for  a  work  of  public  utility  constructed  by  him  in  1887. 

Thb  work  on  the  Artesiam  Well  at  Lucknow  proceeds 
steadily  and  satisfactorily,  and  those  who  are  entitled  to  exjiressan 
opinion  on  the  siilijeut,  anticipate  successful  results  all  in  due  time. 

The  appointment  of  Sanitary  Commissioner  for  Madras  shall 
be  an  independrnt  one,  and  tlie  pay  of  the  appointment  shall  rise 
from  Rs.  1,20()  to  Rs.  1,8C0  per  mensem,  by  annual  increments 
of  Rs.   100. 

Mr.  Hobacb  Bell,  the  Manager  of  the  Tirhoot  Railway,  is 
about  to  proceed  home  on  furlough  for  seven  months,  and  will  be 
succeedeo  by  Captain  Kanliardt,  R.E.  The  Tirhoot  line  is  now, 
we  bear,  in  a  prosperous  condition. 

Thb  Bombay  Government  has  decided  that  the  College  of 
Science  at  Poona  is  to  be  the  central  institution  for  the  teaching 
of  the  higher  aiiriculture,  local  classes  and  schools  being  establish- 
ed to  serve  as  feeders  lo  the  College. 

AccoRDlso  to  a  Dcccan  paper,  the  application  to  construct  a 
tramway  fioni  Hjtiei:.bad  to  SecunderaLad  has  Uecn  snnctioned 
on  coniiitiun  iliat  cfi  lain  stirelsin  the  cantonment  are  widened. 
If  ibis  is  pucsiblt',  ihe  work  will  be  taken  iu  hand  at  onoe. 

Sir  Charles  Elliott  leaves  Calcutta  on  the  23rd  instant, 
on  an  exierdi-d  lour  of  inspection,  in  the  course  of  which  he  will 
visit  Allahabad,  Na):pur,  Hyderabad,  Pouna  ami  Bombay,  at 
which  latter  place  he  is  expected  on  the  13tb  of  next  month. 

It  was  reported  from  England  that  the  Secretary  of  State  has 
agreed  lo  a  cunrentional  laie  being  fixed  for  tlie  drawing  of  the 
rupee  pensions  and  furlough  allowances  in  Enghind,  liy  European 
members  of  the  Uncovvnanted  Service  in  India.  The  late  will 
probably  be  U.  8d.  to  the  rupee. 

Major  BouoHET,  r.b.,  Manager,  Eastern  Bengal  State  Railway, 

returned  from  fuilongli  by  '.he  last  mail,  and  will  take  over  charge 

from  Major  Saigeauni   during  the  week.     It  is   probable  that  the 

'  latter  officer  will  be  appointed  to  the    charge   of  the   Sind-Puujab 

•ectioD  of  the  North- Western  system. 

Mr.  S.  Diobt,  late  on  the  staff  of  the  Madrat  Times,  has  been 
appointed  Parliamentary  Agent  of  the  Uncovenanted  Service 
Association.  With  Mr.  King  inside  the  Hojse,  writes  a  corre- 
spondent, and  Mr.  Dijjby  working  amongst  legislators  outside,  some 
good  at  least  will  be  deserved,  if  not  indeed  secured. 

Mr.  Ibiiat's  recent  visit  to  Burma  is  likely  to  bear  fruit  in  the 
shape  of  a  new  steamer  service  on  the  Irrawady,  to  compete  with 
the  Flotilla  Company.  It  is  reported  that  the  present  fleet  is 
quite  unable  to  cope  with  the  trade  on  the  river,  and  that  large 
quantities  of  cargo  are  accumulating  at  the  various  stations. 

It  ii  understood  that,  when  Lieutenant-Colonel  A.  G.  Filgate, 
R.E.,  Accountant-Geiieral,  Public  Works  Department,  goes  on 
furlough  ill  .July  next,  prior  to  retirement,  Lieutenant-Colonel 
D.  H.  Traill,  r.b.  Examiner  of  Public  Works  Accounts,  Bengal, 
will  fill  the  ap|X)intnient  temporarily,  pending  the  return  from 
furlough  of  Major  G.  A.  Begbie,  r.e. 

COLOXBL  HoLDicB,  of  the  Indian  Survey,  who  did  such  good 
service  ill  the  Afghan  Frontier  Commission,  has  been  forbidden 
by  the  Indian  Foreign  Office  to  read  the  paper  on  the  geography 
of  the  Afghan  frontier  which  he  had  promised  to  communicate 
to  the  Rotal  Georaphical  Society.  Colonel  Holdicli  will  shortly 
return  to  India  to  fill  an  important  post  in  the  Survey  Department. 

By  the  amalgamation  of  the  office  of  the  Director-General 
of  Railways  with  the  Public  Works  Secretariat  of  the  Gov- 
ernment of  India,  the  services  of  some  30  men  are  being 
dispensed  with.  The  majority  of  these  are  temporary  men  in  the 
Secretariat,  but  aboat  a  dozen  of  the   Director-Geueral's  estab- 


lishment are  also  retiring  on  pensions,  among  them  being  the 
Superintendent  of  the  office.  It  is  said  to  be  the  intention 
to  locate  the  new  office  permanently  iu  Simla  from  next  cold 
season. 

Jcttcrs  to  the  Ctiitor. 


The  Editor  desires  it  to  be  diitiivtly  understood  that  he  does  not  hold 
himself  responsible  J  or  tlie  opinions  expressed  by  correspondents."] 

"PANDRY  MUTTI." 
Sir, — Please  make  the  following  coireciions  in  my   letter   which 
appeared  in  your  issue  of  the  3rd  March  : — 

Line    2  ...  ...         read    gonda  instead  of  souda 

„      4  ...  ...  „      Malwa        „  Malina 

„    16  ...  ...  „      heap  „  lump 

„    22  ...  ...  „      gum  „  gnna 

X. 


TABLES  FOR  ROLLED  IRON  BE.^MS. 

Sir, — I  have  just  noticed  that  I  have  inadveriently  written  h 
instead  of  t^  in  the  formula  for  nioinent  of  inertia  which  I  sent  yon 
a  few  days  liack.  I  hope  it  is  not  too  lale  to   correct  it. 

The  last  formula  should  be 
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-t-     ^ax^ . 


Also,  in  the  first  and  last  equations  substitute  t^   for  6  ;  and  in 
the  second  equation  <,  for  t^. 


QuETTA  ;  March  4, 1888. 


C.    W.    HODSON. 


THE  TRAVANCORE  RAILWAY. 
Sir, — Will  you  kindly  enlij;lnen  me  ihrough  the  columns  of 
your  journal  what  action  has  been  taken  by  the  Government  of 
Travancore  regarding  the  long-talked  of  railway  for  that  pro- 
vince ;  also  the  length  of  the  line  and  throuirh  what  stations  would 
it  traverse  ?  For  the  above  information  I  shall  feel  extremely 
thankful. 

A  Contractor. 


NATIVE  ENGINE  DRIVERS. 
Sir, — We  all  know  that  conimon  aeiiie  is  vei  v  nncommou  ;  but 
if  yonr  correspondent  "  Coiniiion-sense  "  —  vide  vmir  is<ne  of  the 
25lh  February — will  refer  to  the  Tmiis  nf  India  a'count  of 
a  railway  accident  on  the  G.  I.  P  R,  cuned  by  driver 
Power,  he  will  h'lve  reason  to  mo  lifv  his  opiiiicm.  It  oc- 
curred at  the  beginning  of  February  1887,  and  rexnted  in  the 
total  wreck  of  three  trains  in  one  night  and  los.s  of  lakhs  upon 
lakhs.  The  native  fireman  did  the  right  thin^  in  time,  but  Power 
reversed  it. 

Old  Sdb. 


KEEPING  UP  A  ROAD. 
I 

Sir, — Referring  to  the  letter  of  your  correspondent  "  Revenge" 
in  your  issue  of  the  18th  February,  he  does  not  say  whether  his 
gangs  were  placed  under  a  headman  called  in  different  parts  of  the 
country  as  chupprassy,  duffadar,  sirdar,  h^.  A  smart  man  of  this 
description,  placed  over  a  gang  of  10  to  15  men,  often  produces 
a  better  result  than  that  obtained  by  the  contract  system.  It  it 
idle  to  suppose  that  a  Sub-Overseer  would  work  successfully  a 
gang  of  men  placed  directly  under  him.  He  can  certainly  shew 
his  talent  in  checking  attendance  and  comparing  the  quantity 
and  quality  of  work  turned  out  with  the  amount  of  wages  due 
for  such  work  before  making  payment  of  the  same  ;  but  the  effi- 
ciency of  the  system  during  the  interval  between  any  two  visits  of 
the  Sub-Overseer  must  depend  on  the  character  and  qualifications 
of  the  headman.  Sub-Overseers  are  often  raw  and  inexperienced, 
if  not  idle  and  intriguing.  It  is  therefore  necessary  to  select 
practical  and  honest  men.  Even  then  the  District  Engineer  can- 
not rest  satisfied  with  a  visit  to  the  work  once  in  every  six 
months.  Very  often  our  District  Boards  and  Local  Boards  are 
shams.  I  was  told  the  other  day  that  a  member  of  a  Dis- 
trict Board  wanted  some  money  placed  iu  his  hands  for 
repairing  some  road  of  his,  and  offered  to  pay  some  part  of 
it  to  an  underling  if  he  would  help  him.  I  have  myself  seen 
another  member  shewing  his  obedience  to  the  head  clerk  of  a 
District  Board  evidently  for  the  purpose  that  his  travel- 
ling allowance  bill  may  not  be  scrutinised  and  paid  with- 
out delay.  That  others  connected  with  such  bodies  have  an  inter- 
est to  get  some  relation  of  his  or  theirs  appointed  as  a  Sub-Over- 
seer is  the  rule.  In  such  cases  the  District  Engineer  has  a  difficult 
part  to  play,  and  with  heat  and  hanl  work  and  frequent  dis- 
appointments he  often  has  to  lose  temper  and  ultimately  becomes 
a  confirmed  ill-tempered  man  ;  but  the  serene  Magistrate  and  his 
coUeigues  in  the  District  Board  (mostly  pleaders  and  officeraen) 
unused  to  such  work,  and  incapable  of  tracing  the  cause  of  ill- 
teraperof  Engineers  generally,  are  apt  to  make  tho  irritable  dis- 
position of  the  Fingineer  a  standing  cause  of  complaint  (specially 
if  he  be  a  native)  and  lose  not  an  opportunity  to  bring  bira  to 
grief. 

Your    correspondent    appears  to   be  an  Engineer    who    has  a 


March  17,  '88.] 


INDIAN  ENGINEERING. 


209 


heart    for    his     work  ;   but   I    warii   him  that  the    time  is   not 
far  distant  when  he  will  find  himself  a  victim  to  his    over-zeal. 

There  are  two  aspects  in  which  the  operations  of  our  Local 
and  Districts  Boards  may  be  contemplated.  The  one  is  represent- 
ed by  offices,  splendid  furnitnre,  jupanned  tin  boxes,  and  hand- 
gome  salaries  to  all  who  may  connt  upon  the  Chairman  and 
Vice-Chairman  as  their  ma  baps  with  nothing  behind  the 
screen  but  rutted  roads,  fallen  bridges  and  heaps  of  earth 
thrown  here  and  there  at  so  much  per  thousand  cubie  foet.  This 
phase  of  affairs  occurs  with  a  palefaced,  broken-winded  Magis- 
trate-Chairman, given  to  much  red  tape,  who  expects  everybody 
to  be  able  to  ride  post-haste  and  break  his  bones  with  the  excep- 
tion of  himself,  touring  on  elephants  borrowed  from  the  zemindartf, 
or  supinely  sleeping  in  a  palki  and  followed  by  sycophants  and 
€mbezzling  subordinates  of  various  departments.  Another  aspect 
is  the  very  reverse  of  these  things — a  healthy  and  pushing  Magis- 
trate riding  over  the  district  with  wide  open  eyes  and  punishing 
or  rewarding  men  according  to  their  true  merits  and  hearing  or 
believing  nobody  but  his  own  ears  or  his  own  eyes.  Whether  this 
species  of  men  do  now  exist  is  rather  doubtful.  The  times  are  so 
changed  that  high  salaries  and  no  work  have  become  the  rule,  and 
bonest  and  bard  work  the  exception. 

Old  Rbgimb. 


KEEPING  UP  A  EOAD. 

ir. 

Sib, — With  reference  to  a  letter  on  the  above  subject  by  "  Re- 
venge" in  Indian  Enoinkerino  of  the  18th  instant,  I  venture 
to  offer  a  few  remarks  which  I  trust  will  be  found  useful  to  those 
interested  in   the  up-keep  of   roads. 

1.  About  ^Vths  of  the  Budget  Maintenance  allotment  of  a 
road  should  be  utilized  in  the  up-keep  of  a  permanent  establish- 
ment on  monthly  pay,  and  the  remaining  yVths  on  the  repairs 
to  masonry  bridges  and  tunnels,  collection  of  materials  to 
miles  where  none  is  available,  monsoon  damages,  &c.,  which 
should   be  done  by  contract  or  task  agency. 

2.  The  permanent  establishment  to  be  employed  will  generally 
be  one  man,  or  one  man  and  one  woman,  or  one  man  and 
two  women,  to  a  mile,  as  the  above  proportion  of  the  main- 
tenance allotment  admits.  These  people  should  be  called  "mile 
coolies,"  and  should  be  supplied  with  all  the  necessary  road  tools 
and  a  brass  or  thick  tin  badge  with  their  numbers  impressed 
on   them,   to   be   worn   on   the  arms  when  on  duty. 

3.  The  duty  of  these  "mile  coolies"  will  be  as' follows  : — 
(a.)    To  repair    holes  and  ruts  with  metal  and  gravel  as  soon 

as  they  are  formed. 

(6.)    To  keep  the  road  surface  free  from  stones,  rubbish,  &c. 

(c.)  To  keep  all  the  side  and  catch  drains  from  being  choked 
up,  by  removing  at  once  all  obstructions  to  the  flow  of  water. 

(rf.)  To  keep  the  water-ways  of  masonry  works  free  from  ob- 
structions of  all  kinds. 

(<■)  To  prevent  people  making  use  of  the  road  other  than  what 
it  is  intended  for. 

(/.)  To  protect  the  avenues  when  there  is  no  separate  avenue 
establishment. 

{g.)  To  keep  the  road  surface  free  from  mud  and  slush  in  the 
■wet  weather. 

4.  The  mile  coolies  should  be  daily  supervised  by  "  section 
maistries  ;''  these  men  should  have  a  thorough  knowledge  of  the 
langnage'of  their  districts  and   a  fair  knowledge  of  accounts. 

5.  The  duties  of  Huch  a  maistry  will  be  : — 

(a.)  To  keep  a  daily  attendance  register  in  which  the  names  of 
the  mile  coolies  will  be  entered  in  the  order  of  their  miles. 

(6.)  To  move  about  daily  on  his  section  from  beginning  to  end, 
marking  the  milelcoolies 'present' or  '  absent,' as  the  case  may  be, 
instructing  and  teaching  them  how  to  conduct  repairs  and  to  see 
that  they  are  doing  their  duties  as  above  specified. 

(c.)  To  write  down  the  measurements  of  work  done  daily  by 
the  mile  coolies  in  a  book  supplied  for  the  purpose. 

(d.)  To  submit  a  weekly  report  of  his  movements  and  work 
done  on  his  seetion. 

(e.)  To  write  down  the  measurements  of  all  materials  supplied 
and  work  done  on  the  section  by  contract,  and  to  see  that  all  work 
.8  being  done  according  to  rules. 

6.  These  maistries  and  mile  coolies  should  be  nominated  by 
the  head  of  the  Engineering  Department  of  the  district,  and 
should  be  taught  to  look  upon  their  work  as  a  permanent  liveli- 
hood. If  this  be  done  there  will  not  be  much  difficulty  in  procuring 
good  and  trustworthy  men,  but  it  should  be  borne  in  mind  that 
with  an  indifferent  or  careless  taluq  overseer  or  other  executive 
subordinate  they  are  likely  to  fall  off  in  their  duties. 

7.  Section  maistries  should  be  appointed  to  every  10  or  12 
miles,  their  salaries  being  met  from  the  above  proportion  of  the 
Budget  allotment. 

Fe&rwry  28,  1888.  T.  R.  C. 


THE  CURRENCY  QUESTION  OR  "  EXCHANGE  "  PROBLEM. 
Sib, — The  depreciated  rupee  is  a  thorn  in  the  breeches  pockets 
<)f  a  good  many  Anglo-Indians.  Bearing  that  in  mind  it  is  refresh- 
ing to  hear  that  Indian  industries  are  being  industriously  kicked 
upstairs  by  the  departmental  agencies  for  that  purpose  made  and 
provided.  Governmental  reports  on  railways  and  sea-borne 
traffic  glibly  tell  fairy  tales  of  the  spread  of  industrial  works,  and 
a  steadily  increasing  export  trade  that  ought  by  all  the  rules  of 


Cocker  and  John  Stuart  Mill  to  restore  the  rupee  to  its  pristine 
value.  But  it  does  not  somehow  ;  exporters'  pockets  fail  to  show 
them  that  they  are  thereby  advantaged  as  they  ought  to  be.  Still 
the  wicked  rupee  is  recalcitrant,  a  calculation-disturbing  unknown 
quantity  to  the  trader,  an  inordinate  vexation  to  non-traders  who 
have  to  remit  money  home  for  their  children's  education,  their 
wives'  ball  dresses — what  not  of  inevitable  expenditure.  Mr. 
Gosclien,  pathetically  complained  to  the  Manchester  bi-metallists 
the  other  day,  that  the  rupee  had  not  behaved  as,  according  to  the 
laws  of  political  economy,  it  ought  to  behave.  Which  is  to  blame, 
the  politico-economic  laws  or  the  rupee  ?  M.  Cernuschi,  an 
authority  on  currency  questions  not  less  authoritative  than 
Mr.  Goschen  has  a  notion  that  as  long  as  the  British  Govern- 
ment" allows  "  the  rupee  to  be  worth  any  fraction  less  than 
two  shillings  it  levies  a  protective  duty  on  goods  coming 
from  countries  that  maintain  a  gold  standard.  According 
to  these  two  financial  high  priests  it  has  put  itself  beyond  pale 
of  commisseration,  or  benefit  of  clergy,  and  ought  to  be 
summarily  dealt  with.  The  only  difficulty  is — how  is  this 
sumraariness  to  be  brought  to  bear?  It  seems  to  me  that 
initial  remedies  at  any  rate  might  be  found  ?  firstly  in  cutting 
down  exorbitant  Home  Charges  and  consequently  inordinate 
Secretary  of  State's  drawings  on  India  :  and  secondly  in  expansion 
of  India's  industries  and  of  Indian  railway  systems,  furthering  the 
increase  and  profitableness  of  India's  nascent  export  trade  in  food 
grains,  cotton,  wool,  tea,  coffee,  brassware,  and  a  lot  of  presently 
unconsidered  trifles  that  have  in  them  germs  of  capacity  for  the 
promotion  of  profitable  trade.      Let  the  economists  look  to  it. 

Economist. 


gittrarg  Sottas. 


Student's  Mathematical  Companion. — By  K.  P.  Basu,  if.A. 

Calcutta  :  S.  K.  Lahiri  &  Co.  1887. 

This  volume  is  a  compilation  of  problems  in  Arithmetic,  Alge- 
bra, Geometry,  and  Mensuration,  with  solutions  and  explanatory- 
notes,  intended  for  students  of  the  Entrance  and  Preparatory 
Classes  of  the  Indian  Universities.  The  author  is  a  Bengali 
Graduate  of  the  Calcutta  University,  holding  a  Professorship  at  Ea- 
venshaw  College,  Cuttack,  Orissa.  It  has  been  printed  in  Lon- 
don, and  is  the  joint  publication  of  an  English  and  an  Indian 
firm. 

The  examples  have  been  so  selected  as  to  be  interesting  illus- 
trations of  the  principles  upon  which  their  solution  depends,  and 
in  this  lies  the  chief  attraction  of  the  book.  They  are  numerous 
and  well  adapted  to  the  object  in  view,  viz.,  to  impart  a  full 
insight  into  the  subject  and  to  create  a  taste  for  a  further  know- 
ledge of  it  by  means  that  are  as  clear  as  they  are  simple. 

Its  strikes  us,  however,  that  the  book  would  prove  more  useful 
for  students  in  Engineering  and  allied  Professions  than  those  aspir- 
ing to  the  ordinary  Arts  degrees.  The  contents  of  the  book  go  far 
beyond  the  scope  of  the  Entrance  Examination  of  the  University 
of  Calcutta,  and  we  believe  that  any  one  who  will  have  mastered 
the  elementary  branches  of  Mathematics  as  far  as  covered  by  this 
volume,  has  laid  the  foundation  for  a  good  superstructure  of 
those  more  advanced.  The  "  Algebra"  is,  to  our  thinking,  the  best 
section  of  the  book,  and  "  Mensuration"  the  worst.  The  "  Arith- 
imetic"  is  good,  but  the  "Geometry  "weak.  It  is  a  longtime 
back  to  our  College  days,  but  we  recollect  a  neater  and  nicer  proof 
of  the  theorem  that  "  the  perpendiculars  from  the  angular  points 
of  a  triangle  to  the  opposite  sides  pass  through  the  same  point," 
in  McDowell's  Exercises  in  Euclid  and  Modem  Geometry,  to  that 
given  on  page  297  of  this  volume,  and  Thomson  gives  in  the  Ap- 
pendix to  his  edition  of  the  "  Elements "  a  simpler  and  easier 
proof  of  the  fact  that  "  in  the  figure  to  Euc.  I.  47,  the  lines 
AL,  FC,  and  KB  pass  through  the  same  point." 

Nevertheless,  we  think  that  the  volume  will  serve  an  useful  pur- 
pose ;  but  it  will  prove  more  valuable  to  a  student  after  his 
Entrance  Examination  than  before. 


^gto  goohs  anb  gleyrints. 
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THE  SAILORS'   HOME  IN  RANGOON. 
This  bmldiug  occupies  a  proimnent  site  on  the  Strand 
in  the  busiest  part  of  the  town.     It    was  erected   in  1876 
from  the  designs  of  Mr.  H.  M.  Mathews,  M.i.c.E. 

The  cost  of  the  building  and  out-houses  was  Rs.  59,786, 
made  up  thus  : — 

Main  building  ...  ...  Rs. 

Tower  ...  •  ■•    „ 

Out-houses  ...  ...    „ 

Enclosure  wall  ...  •••    ,, 

Accommodation  is  provided  for  six  masters,  twelve  mates, 
and  tijirty  seamen. 

The  ground  floor  and  the  tower  up  to  the  balcony  are  of 
brickwork  throughout,  and  the  upper  floor  and  the  top 
story  of  the  tower  of  teak  timber  with  roof  of  Mangalore 
tiles. 

The  cost  of  the  building  was  met  partly  by  private 
subscriptions  and  partly  by  a  grant  from  the  Port  Fund. 


41,709 
5,783 
7,449 
4,845 


DESCRIPTION  OF  THE  BASIN  OF  THE  INDUS 

AND  THE  FORMATION  OF  ITS  SOIL  WITH 

SPECIAL  REFERENCE  TO  SIND. 

To  a  casual  and  superficial  observer  Sind  presents  the 
appearance  of  a  flat,  barren,  uninteresting  desert  designed 
only  as  a  barrier  to  keep  off  the  wild  mountain 
tribes  of  the  Frontier  from  preying  upon  and  harassing 
the  mild  inhabitants  of  Hindoostan.  Its  excessively  hot 
summer  and  scanty  rainfall  make  life  in  it  uncomfort- 
able, though  in  a  measure  this  is  compensated  for  by  a 
comparatively  pleasant  cold  season.  Nevertheless,  the 
country  Ls  not  devoid  of  any  interest,  and  the  perseverance 
and  skill  of  man  has  nearly  succeeded  in  making  it  a 
fairly  populated  and  prosperous  part  of  India.  A  few 
observations  on  the  physical  features  of  such  a  country 
and  the  formation  of  its  soil  may  therefore  not  be  con- 
sidered without  some  use. 

The  Province  of  Sind,  which  is  situated  between  the 
Ktd  and  28th  N.  L.,  is  about  360  miles  in  length, 
and  has  an  average  width  of  170  miles  west  to 
east.  The  River  Indus,  which  flows  through  it  by  a  wind- 
ing course  from  N.  to  S.  and  fertilizes  its  soil,  derives  its 
source  from  the  Himalayas  1,400  miles  north  of  Sind  limits, 
and  has  played  an  important  part  in  fonning  its  soil.  The 
country  in  a  flat  plain,  except  where  broken  on  the  west  by 
limestone  rocks,  bordering  the  River  Indus  on  the  west  in 
some  parts,  but  at  a  great  distance  from  it  in  others.  The 
soil,  which  is  rich  and  fertile  when  irrigated  by 
canal  or  well  water,  is  mostly  white  or  grey  alluvial 
clay  mixed  with  very  fine  sand  and  more  or  less  impreg- 
nated with  common  salt  and  saltpetre. 

There  Ls  no  doubt  that  the  whole  Province  was 
once  covered  by  the  sea  for  millions  of  years, 
and  that  it  has  emerged  from  it  only  at  a  recent  period 
geologically.  The  same  remark  applies  to  the  Punjab 
also,  as  there  are  evidences  of  the  sea  having  at  one  time 
rolled  up  to  the  foot  of  the  Himalayas  and  covered  the 
Vafiey  of  the  Ganges. 

As  a  prr>of  of  the  above  statement,  so  far  as  Sind  is  con- 
cerned, the  following  facts  may  be  noted : — 

Int. — The  flatness  of  the  countr}-  with  alluvial  soil  and 
a  elope  of  only  about  6'  per  mile  towards  the  sea  on  the 
south. 

2yui. — Salt  or  brackish  water  met  with  in  wells  sunk  in 
all  parts,  except  in  the  vicinity  of  the  existing  canals  or 
in  old  dhana  or  water-lodging  places  during  inundations 
in  former  years.  Fresh  water  wells  turning  brackish  in 
course  of  time  when  not  flushed  with  civnal  water. 

^J^— Inferior  tre<is,  shrubs  and  herbs  of  natural  growth 
of  the  kinrl  met  with  in  salt  marshy  grounds  found  growing 
here  with  leaves  which  often  are  salt  Uj  the  taste  and  which 
yield,  when  burnt,  sails  of  srxla  and  potiish.  The  most  com- 
n^on  of  all — the  jnhoo  tree — with  salt  leaves  and  sometimes 
salt  sugar  deposited  On  its  boughs  in  the  cold  weather, 


and  the  lani  (herb)  yielding,  when  burnt,  crude  carbo- 
nate of  soda  used  by  washermen,  are  two  prominent  in- 
stances in  point. 

itk. — Soil  more  or  le.ss  impregnated  with  common  salt 
and  saltpetre  met  with  everywhere,  and  when  denuded  of 
forest  or  left  imcultivated  for  some  years,  and  therefore 
strongly  exposed  to  the  rays  of  the  sun,  turning  kalar  or 
Sixlt  and  unculturable. 

5th. — A  great  depth  of  fine,  clean  sand  obtained  below 
a  surface  alluvium  which  is  of  an  average  thickness 
of  20  feet  as  observed  from  well  excavations.  How 
deep  this  sand  is  has  not  been  ascertained ;  but  it 
may  be  mentioned  that  ordinary  well  sinkings  extending  to 
50  feet,  and  those  for  bridge  foiuidations  in  the  Punjab 
rivers  going  down  to  80  feet,  have  not  reached  the  bottom 
of  this  sand  stratum. 

6th. — Appearances  of  limestone  rocks  on  the  west  ori- 
ginally formed  in  deep  sea-water,  but  subsequently  up- 
heaved by  volcanic  or  other  agency,  and  still  containing  in 
some  places  hot  water  springs,  clearly  prove  that  the 
country  must  have  remained  under  sea-water  for  hundreds 
of  thousands  of  years. 

These  rocks  are  mostly  from  50  to  700  feet  high  in 
Sind,  with  layers  sometimes  nearly  horizontal,  and  from 
a  few  inches  to  one  foot  in  thickness;  but  not 
fissile  or  laminated.  At  others  they  are  greatly 
inclined,  and  as  at  Laki, 
water  spring  existing,  and 
site  of  an  extinct  volcano, 
places,  as 
bedded  in 


there     is     a 
is   apparently 
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nearly     perpendicular, 
at  Sehwan,   they   are   found   in  boulders 
sand,     and    from    the    appearance  of 
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highly  inclined  rock  above,  with  sand  at  the  foot,  it  seems 
probable  that  these  rocks  underlay  a  great  depth  of  sand, 
and  during  volcanic  eruptions  the  sand  was  thrown  dovnx 
along  with  the  masses  of  rock  at  top  and  has  to  this  day 
remained  mixed  ynth  them,  giving  to  some  extent 
the  relative  positions  of  sand  and  limestone  in  Sind. 

The  great  depth  of  sand  overlying  the  limestone  for- 
mation is  remarkable.  It  is  impossible,  without  actual 
borings,  to  state,  with  any  pretence  to  accuracy,  what  the 
probable  depth  of  this  sand  is,  and  whether  any  layers 
of  silt  or  soft  rocks  intervene  it  and  the  limestone 
below. 

The  common  idea  is,  that  it  was  formed  at  the  bed  of 
the  River  Indus,  which  is  said  to  be  constantly  changing 
its  course.  This  theory  would,  however,  require  that  the 
river  should  have  rolled  throughout  the  entire  widtJi 
of  Sind  and  beyond,  and  even  then  it  would  not  satis- 
factorily account  for  its  great  depth  and  the  salt  water 
met  with  in  it  in  most  places.  It  would  thus  appear  that 
the  sand  is  in  all  probability  the  sand  left  on  the  sea 
shore  when  the  sea  gradually  receded  from  the  Hima- 
layas probably  in  the  time  of  some  great  deluge. 

The  soil  of  Sind  was  no  doubt  at  first  formed  at  the 
estuary  of  the  river,  in  the  same  way  as  land  is  now 
being  formed  at  the  present  mouths  of  the  river ;  sub- 
sequent annual  floods  and  overflowing  of  the  banks 
owing  to  its  shallow  bed,  winding  course,  small  fall  o 
4"  to  6"  per  mile  and  a  large  quantity  of  flood-water  to 
discharge,  have  also  contributed  greatly  to  the  present 
thickness  of  the  alluvial  soil.  It,  however,  appears  that 
the  rising  of  the  limestone  rocks  bjf  volcanic  or  other 
agency  thousands  of  yeai^  ago  has  more  or  less  fixed  the 
present  course  of  the  river,  from  which  it  does  not  seem 
that  it  has  departed  to  any  great  extent,  and  the  over- 
flowing of  its  banks  has  also  been  since  considerably 
checked. 

The  soil  of  Sind  belongs  to  the  Miocene  age  of  the 
Tertiary  system.  The  fonnation  of  limestone  rocks  which 
underly  the  great  depth  of  sand  is  placed  by  geologists 
in  the  Eocene  age,  in  the  belief  that  it  is  nummulitio 
limestone  formed  of  coin-shaped  foraminiferal  shells. 
The  rocks  are,  however,  mostly  close-grained  and  compact, 
and  contain  large  sized  fossils  of  a  higher  order,  while  the 
shells  are  indistinct.  Again,  their  appearance  in  the  lower 
Narri  Valley,  on  the  Pishin  Railway,  about  3,000  feet  above 
gca-lcvcl,  where  they  are  observed  overlying,  and   some- 
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times  interstratified  with  apparently  decayed  and  soft 
shaly  strata  of  greenish  color  (probably  belonging  to  the 
Silurian  or  other  older  system),  points  to  their  early  origin. 
Itr  is,  therefore,  not  unlikely  that  with  the  facilities  now 
afforded  by  the  extension  of  the  Railway  to  Sind  and  Pishin, 
a  fiirther  mintite  and  thorongh  examination  of  these  rocks 
by  experts,  and  the  investigation  of  their  fossils,  will  re- 
sult in  our  attributing  them  to  a  more  remote  period 
than  that  of  the  Eocene  age.  This  view  is  further 
strengthened  by  the  schistose  rocks  found  in  the  Upper 
Bolan  and  Pishin  Valleys  and  at  Quetta,  and  the  prospect 
of  finding  coal  in  the  Bolan  Valley  where  the  appear- 
ance of  a  seam  has  already  been  reported. 

It  may  be  stated  that  the  rocks  in  these  two  valleys 
present  distinct  stratification,  very  interesting  to  a  student 
of  geology.  The  strata  are  much  disturbed  by  upheavals 
and  are  inclined  to  the  horizon  often  at  an  angle  of  40° 
to  50°  in  the  lower,  and  60"  to  90°  in  the  upper  portions 
of  these  valleys  and  at  Quetta.  There  is  no  .sandstone 
found  here,  nor  the  kind  of  sand  full  of  glistening  mica 
which  is  met  with  in  Sind. 

Before  concluding  this  notice  it  is  necessary  to  state 
that  the  present  prosperity  of  Sind  is  in  a  great  measure 
due  to  its  alluvial  soil,  ancl  to  the  facility  with  which  water 
can  be  supplied  to  most  parts  of  it,  for  agricultural  pur- 
poses, by  means  of  canals  and  oorlas  (Persian  wheels  with 
small  lifts)  in  the  inundation  season.  The  climate,  although 
severe,  is  not  unhealthy  and  not  much  rain  is  really 
wanted  for  the  requirements  of  the  country,  as  it  would 
be  likely  to  produce  sickness.  The  average  rainfall  of 
the  Province  is  not  more  than  4  or  5  inches,  but  the 
severity  of  the  climate  in  the  hot  season,  viz.,  from  May 
to  September,  is  tempered  by  the  winds  from  the  east  and 
south,  as  there  is  always  sufficient  fall  of  rain  from  June 
to  September  in  the  Provinces  lying  in  these  directions. 

The  conservancy  of  the  river  by  protection  bunds 
in  recent  years  has,  beyond  doubt,  saved  the  Province 
from  the  danger  of  disastrous  floods  and  devastation  and 
improved  its  sanitation.  It  is  however  a  point  of  dis- 
pute as  to  whether  these  good  results  have  been  at- 
tained without  some  sacrifices.     The  adherents  of  the  old 


state  of  things  say  that  the  soil,  which  by  the  spreading 
of  flood-water  over  extensive  areas  in  former  years 
used  to  be  enriched  annually  by  fresh  coatings  of  silt  and 
provided  plenty  of  pasturage  to  cattle  and  sheep,  and 
encouraged  the  growth  of  natural  forests,  has  not  only 
lost  these  advantages  now,  but  has  become  liable  to  turn 
salt  or  kalar  as  it  is  called,  and  the  fear  is  that  unless 
vegetation  is  preserved  and  encouraged,  and  irrigation 
largely  extended,  a  large  part  of  the  country  may,  in 
course  of  time,  become  an  unculturable  salt  waste,  if  the 
floods  are  kept  out.  This  gloomy  view  is  however  not 
accepted  by  the  advocates  of  the  present  system.  There 
are,  of  course,  strong  grounds  for  arguments  on  both  sides. 

Sind  clay,  as  containing  a  very  large  proportion  of 
fine  sand  and  no  kunJavr  pebbles,  is  eminently  suited 
for  brick-making,  pottery  and  terra-cotta  work ;  and 
it  is  here  that  large  sized  bricks  18"  x  18"  X  S"  to  4"  thick 
for  flooring  or  other  special  purposes  are  easily  and  suc- 
cessfully prepared.  The  herb  lani  as  previously  stated, 
yields  plenty  of  carbonate  of  soda,  and  as  limestone  is  at 
hand,  and  suitable  sand  available,  especially  at  Sehwan,  the 
Province  affords  remarkable  facilities  for  the  manufacture 
of  soap  and  glass-work  which  no  other  part  of  India,  except 
the  Punjab,  and  probably  one  place  in  Guzerat,  viz., 
Kupudwunj,  where  glass  is  made  from  surface  sand  called 
oose,  can  boast  of  Glazing  tiles  and  pottery  have  been  here 
practised  from  a  very  early  period,  as  is  evident  from 
the  kassi  work  which  is  found  beautifying  the  floors 
and  faces  of  mosques  600  years  old.  The  art  is  however 
now  rapidly  d}''ing  out,  and  is  in  danger  of  being  lost  al- 
together, as  the  few  men  who  are  acquainted  with  it,  are 
very  jealous  of  their  monopoly  and  will  not  reveal  the 
secrets  of  the  manufacture  to  outsiders. 

Fuller's  earth  (called  onet)  is  found  in  Sind  and  g)-p- 
sum  used  in  plastic  art.  There  is  also  plenty  of  pan  grasa^ 
suited  for  the  manufacture  of  fine  China  mats,  growing  in 
the  Mancher  and  other  large  lakes  and  marshy  lands  on 
the  south.  The  encouragement  or  improvement  of  these 
several  industries  would  largely  conduce  to  the  prosperity 
of  the  Province. 

G.  R.  T. 


LYLE'S  SIGNAL  WIRE  PATENT  CARRIER. 


LYLE'S  PATENT  CARRIER. 

We  have  been  asked  to  give  our  opinion  on  this  little 
contrivance,  a  description  of  which  has  been  forwarded 
us  by  the  inventor.  Though  we  have  not  seen  any 
at  work,  we  may  (judging  from  the  sketches)  assert  that 
Mr.  Lyle  has  hit  on  a  very  good  idea. 

These  guides  or  carriers  do  away  with  the  antiquated 
plan  now  m  use,  of  carrjing  the  signal  lines  on  small 
pulleys  attached  on  to  stakes  driven  into  the  ground  ;  the 
disadvantage  of  the  latter  must  be  apparent  to  many 
Permanent  Way  Officers.  Mr.  Lyle  has  patented  two 
descnptions  of  his   Carriers,  one   for  curved   rails,  and 


the  other  for  straight  rails.  The  patent  consists  in  fixing 
these  carriers  on  to  the  fish  plates  at  the  joints  of  the 
rails  and  the  mode  of  riveting  the  small  pulleys  on  to 
the  brackets,  which  gives  perfect  security.  They  make 
steady  guides  for  the  wire  which  regulates  the  action  of 
the  arms  of  the  semaphore  signal. 

We  have  no  doubt  that  the  "Patent  Carrier"  mil  meet 
with  success,  and  the  fact  that  the  cost  is  less  than  a  halt 
of  that  of  the  devices  heretofore  employed  for  like  pur- 
poses must  materially  conduce  to  its  general  adoption. 
It  has  been  already  introduced  on  the  Nizam  sb.  S. 
Railway. 
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A  BLASTED  WALL. 
By  John  Harris,  M.E. 


The  new  dock  at  Bombay,  now  completed  by  Messrs. 
Kirby  and  Co.,  Contractors,  is  connected  with  the  Prince's 
Dock  by  a  communication  passiige  64  feet  wide,  the  walls 
of  which  are  joined  into  wing  walls  left  in  anticipation 
when  the  Prince's  Dock  was  constructed  some  nine  or  ten 
years  ago.  To  complete  the  communication  between  the 
two  docks  it  was  necessary  to  remove  a  wall  from  across 
the  entrance  of  the  passage.  This  wall  formed  part  of 
Prince's  Dock  wall ;  it  was  about  80  feet  long,  36  feet  high 
by  17  feet  thick  at  the  base,  reduced  by  offsets  to  5  feet  4 
inches  thick  at  the  line  of  coping.  Operations  were  com- 
menced on  the  wall  in  December  last,  by  cutting  it  away  at 
the  back  and  reducing  it  in  thickness  to  9  feet  at  the 
base ;  it  was  left  its  original  thickness  at  the  top.  As  the 
wall  was  reduced  it  was  supported  by  strutting  with  teak- 
wood  logs,  of  which  there  were  two  rows  ;  the  top  row 
consisting  of  4  logs,  each  36  feet  long  by  1  foot  6  inches 
diameter,  the  bottom  row  of  4  logs,  each  22  feet  long  by  1 
foot  6  inches  diameter. 

Four  rows  of  boreholes  (nine  in  a  row),  each  2i  inches 
diameter  and  from  5  feet  9  inches  to  6  feet  6  inches  long, 
were  bored  into  the  wall  from  the  back  at  an  angle  of  about 
45  degrees  to  the  horizon,  spaced  8  feet  apart  in  the  hori- 
zontal line  and  6  feet  apart  in  the  vertical.  These  were  to 
receive  the  charges  of  explosives  for  blasting  the  wall.  The 
height  of  the  wall  was  then  reduced  by  taking  off  8  feet 
from  the  top,  which  brought  it  down  to  nearly  dock  low- 
water  level  and  allowed  the  water  to  flow  over  and  fill 
the  space  between  the  wall  and  the  caisson  which  barred 
the  way  at  the  new  dock  end  of  the  passage,  while  prevent- 
ing the  water  from  getting  access  to  that  dock.  All  being 
ready,  blasting  operations  were  commenced  on  11th  January 
1888,  by  a  diver  loading  the  top  row  of  8  boreholes,  each 
with  61bs.  5oz.  of  d}Tiamite  and  an  electric  iridium  platinum 
wire  fuse.  These  were  coupled  up  in  single  circuit  and  fired 
simultaneously  with  the  immediate  result  of  a  great 
commotion  in  the  water.  The  top  row  of  logs  forming  part 
of  the  strutting  came  floating  up  to  the  surface  with  con- 
siderable violence  ;  several  large  fishes  and  a  crowd  of  small 
ones  which  happened  at  that  time  to  be  prospecting  in  the 
immediate  vicinity,  met  with  their  quietus  and  came 
floating  to  the  surface.  There  was  a  regular  scramble 
by  the  native  boatmen  for  the  big  fishes,  which  were 
all  secured,  as  well  as  a  large  number  of  the  smaller 
fry,  but  the  remnant  of  the  little  ones  soon  began  to 
show  signs  of  vitality  and  quickly  cleared  out.  On 
examination  by  the  diver  it  was  found  that  the  top  of 
the  wall  was  standing  practically  intact  from  end  to 
end,  and  that  it  had  been  blown  out  along  the  line 
of  shotholes  all  the  way  across,  leaving  the  top  of 
the  wall  standing  as  a  perfect  bridge.  This  the  operator 
afterwards  learnt  was  owing  to  the  omission  when  the  wall 
was  reduced  to  take  out  three  large  bond  stones  at  each 
end  of  the  wall.  These  stones  weighed  about  three  tons 
each,  and  were  bonded  into  the  Prince's  Dock  walls, 
making  such  a  powerful  bond  that  the  shots  (the  nearest 
of  which  was  14  feet  off)  failed  to  break  them  out.  As 
they  were  above  the  low-water  level  of  the  dock,  the 
water  was  reduced  to  that  level  and  they  were  afterwards 
removed  by  hand  labor  to  prevent  shaking  the  side  walls 
in  blasting  them  out.  Meantime  8  holes,  each  about 
1  foot  deep  by  4  inches  diameter,  were  jumped  into  the 
top  of  the  wall — being  spaced  about  8  feet  apart.  These 
were  on  the  following  day  charged  with  an  81bs.  cannister 
of  dynamite  apiece,  and  fired  simultaneously  by  electricity, 
completely  breaking  down  the  top  of  the  wall.  On  the 
13th  idem,  the  second  row  consisting  of  9  boreholes  were 
loaded  with  much  heavier  charges,  amounting  in  all  to 
461b8.  of  dynamite  and  541bs.  of  blasting  gelatine,  and 
fired  simultaneously,  causing  a  violent  commotion  in  the 
water,  releasing  the  remainder  of  the  teak  wood  logs  of  the 
strutting,  which  came  bounding  up  to  the  surface  with  con- 
siderable speed.    The  wave  of  water  by  this  round  of  shots 


lifted  for  a  moment  the  caisson  an  inch  or  two,  allowing 
a  little  water  to  escape  under  it  into  the  new  dock,  but 
it  immediately  settled  into  position  again.  On  examina- 
tion by  the  diver  it  was  found  that  the  section  of  wall  com- 
manded by  this  round  of  shots  had  been  swept  out  from 
end  to  end.  After  this  the  divers  were  employed  several 
days,  as  well  as  a  dredging  machine,  clearing  away  the 
d6hri8  before  any  more  boreholes  could  be  got  at.  As  the 
boreholes  became  accessible  they  were  from  time  to  time 
loaded  and  fired  with  nothing  further  particular  to  note 
except  that  the  fishes  had  taken  notice  and  kept  away.  The 
last  three  boreholes  of  the  bottom  row  were  fired  on  the 
4th  February  1888,  leaving  the  wall  a  chaotic  mass  of 
ruins  to  be  removed  by  divers  and  a  dredging  machine. 

The  wall  was  a  splendid  piece  of  masonry.  The  cement 
mortar  appeared  to  be  as  strong  as  the  stones ;  it  was 
perfectly  watertight,  for  when  the  blastholes  were  bored 
into  it,  ^nd  nearly  through,  not  a  drop  of  water  leaked  into 
them ;  nevertheless,  the  action  of  the  vibration  from 
the  heavy  charges  of  dynamite  and  blastuig  gelatine 
wa-s  so  violent  as  to  shake  the  stones  clear  from  the  mortar, 
leaving  them  as  clean  as  when  new  from  the  quarry. 

The  wall  was  thinned  down,  strutting  fixed,  blastholes 
bored,  and  other  preparations  made  under  the  able  super- 
vision of  Mr.  Wately,  one  of  Messrs.  Kirby  and  Co.'s 
assistants.  Able  and  willing  helps  was  rendered 
to  the  operator  in  the  blasting  work  by  Mr.  Blackmore 
(also  an  assistant  of  Messrs.  Kirby  and  Co.),_  who 
prepared  and  fired  a  number  of  the  charges  himself, 
and  under  whose  supervision  the  clearing  away  of  the 
broken  wall  was  conducted,  as  well  as  the  firing  of  such 
further  face  charges  as  were  needed  for  levelling  off 
bunches  of  wall  standing  up  in  the  bottom  of  the  passage 
not  reached  by  the  last  row  of  shotholes. 

The  explosives  and  blasting  apparatus  were  supplied  by 
Messrs.  E wart,  Latham  and  Co.,  Bombay,  Agents  for  Nobel's 
Explosives  Co.,  Glasgow.  The  electric  exploders  used  were  a 
Siemen's  small  magneto  Quantity  Exploder,  size  8f "  X  5  J' 
X  5",  and  an  American  magneto  machine,  both  of  them 
portable,  handy,  useful  machines,  of  about  equal  power. 
They  were  used  alternately  and  acted  most  satisfactorily. 

The  accompanying  plan  and  table  of  quantities  with 
description  of  charges  will  further  explain  the  opera- 
tions. 

Calcutta;  February  19,  1888.  J.  EL 


Explosives  used  in  blasting  away   the  wall  across  en- 
trance of  communication  channel  between  Prince's 
Dock  and  New  Bock  at  Bombay. 

JV.B.— The  numbering  of  the  borelioles  in  each  row  is  from  right  to 
left  as  shewn  on  plan. 
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Jan, 


11 


12 
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Description  of  Charges. 


o 
-o  2 


Computed  Weight. 


Dynamite 
lbs.     oz. 


Blasting 
Gelatine 
lbs,     oz. 


8  boreholes,  top  row.  No.  2  to  9 
inclusive ;  charge  in  each  a  cannis- 
ter 2'-l.i"x2J"  and  a  cannister 
1  x2"(  =  61bs.  5oz.)  dynamite; 
fired  simultaneously — broke  hole 
through  whole  length  of  wall  and 
left  the  top  standing  like  a  bridge. 

8  vertical  holes  on  top   of  wall 
which    failed    to     come      away 
yesterday  ;  charge  in  each  a  can 
nister   1'  x4"  (  =  8Ibs  );  fired  sim 
ultaneously. 

3  bore  holes,  No.  19  first  row 
charged  with  a  cannister  .3'  x  2"  B, 
Gelatine  (6  lbs.)  and  a  cannister 
2'-IJ"x2J''  (41bs.  5oz.)dynamite  ; 
two  holes  one  on  top  of  each  end 
of  wall,  each  charged  with  a 
cannister  l'x4"  (  =  81bB.)  dyna- 
mite ;    fired  sinmltaneously 
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Description  of  Charges. 


S5 
3  " 


9  boreholes,  comprising  the 
whole  of  the  second  row,  each 
charged  with  a  3'  x  2"  cannister  of 
B.  Gelatine  (6  lbs.)  and  a 
2'-lJ"x  2J"  cannister  of  dynamite 
(41b8.  5  oz.)  No.  4,5,6,  and 
7  boreholes  an  extra  charge  of 
l'x2"  cannister  of  dynamite 
(21bs. )  ;  fired   simultaneously     . . 

On  examination  by  the  diver 
it  was  found  that  No.  3  hole, 
second  row,  had  not  exploded  ;  a 
small  charge  was  placed  in  con- 
tact and  exploded    ... 

2  boreholes,  4th  and  5th,  thjrd 
row,  each  charged  wi  h  a  3  2" 
csknnist  r  B.  Gelatine  (6  l"s.) 
and  a  2'-!  J"  x  2^"  canuister  dyna- 
mite (41bs.  4oz. )  failed  to 
go  off ;  were  taken  out  and  de- 
fective fuse  removed,  and  new 
ones  put  in ;  fired  simultaneously. 

2  boreholes.  No.  6  and  8,  third 
row,  charge  in  each  a  3'  >;  2"  can- 
nister of  B.  (ielatine  (61bs. )  and 
a  2'-IJ"x2J"  cannister  of  dy- 
namite (41bs.  4oz.),  fired  sim- 
ultaneously. 

1  borehole.  No.  9,  third    row, 

3]  X  2"  cannister  B   Gelatine   and 

2-lJ"x2J"    cannister     dynamite. 

1  shot  in  broken   face  of  wall, 

cannister  l'x4" 

1  borehole,  No.  2,  third  row, 
cannister  3'  x  2'  B.  Gelatine  and 
2'-li"  X  2|"  cannister  of  dynamite. 

1  borehole  No.   1,     third    row, 
do.  do. 

1  borehole,  Extra  hole,  between 
2nd  and  3rd  row,  6  caimisters, 
each  6"  >:  2"  (lib.,)  and  one  can- 
nister 2-i">:2J" 

I  shot  in  broken  face  of  wall, 
cannistci    1  J' x  4" 

1  borehole,  No.  7,  third  row, 
3'x2''  cannister  B.  Gelatine, 
2'-l;j"x2{"     cannister    dynamite, 

1  shot  in  broken  face  of  wall 
l'x4"   cannister 

1  ghot  in  broken  face  of  wall 
l'x4"  cannister 

1  shot  in  broken  face  of  wall 
rx4"  cannister 

2  boreho'es,  No.  4  and  5,  fourth 
row,  in  each  a  3'x2"  cannister 
B  Gelatine-2'-l  J'  x  2J"  cannister 
dynamite  (4Jlbs);  fired  simulta- 
neously, 

1  borehole,  No.  6,  fourth  row, 
cannister  2'-li' x2J"  (41bs.  8oz.) 
and  one  6'x2"  (lib.)  dyna  mite 
and  3'x2'  cannister  B.  Gelatine. 

1  shot  in  broken  face  of  wall 
l'x4"  cannister 

1  borehole,  No.  1,  fourth  row, 
3'  X  2"  cannister  and  1'  x  2"  cannis- 
ter B.  Gelatine  (  =  in  both  81bs.) 
and  ■l'-ll"x  24"  cannister  of  dyna- 
mite 

2  boreholes,  No  7  and  8,  fourth 
row,  in  each  3' x  2"  and  l'x2" 
cannisters  B.  Gelatine  (81bs)  and 
2'-lix2J''  cannister  dynamite 
(41b.    4oz. ),  fired    simultaneously, 

1  borehole,  No.  9,  fourth  row, 
partly  obstructed  by  debris, 
1' X  2"  cannister  B.  Gelatine,  and 
2'-lJ"x2J"  cannister  dynamite,... 

1  shot  in  broken  face  of  wall 
rx4"  cannister 

Total 

Quantity  of  No.  1  Dynamite 
actually  lined 

Quantity  of  Blasting  Gelatine 
actunlli/  used 


Computed  Weights. 


Dynamite 
lbs.      oz. 


Bla  ting 
Gelatine 
lbs.     oz. 


46 


52 


312 
.326 


13 


54 


n 


12 

6 
0 

6 
6 

0 
0 

6 
0 
0 
0 

12 

6 
0 


152 

0 

150 


The  fuses  used  were  iridium  platinum  wire  electric  detonator  fuses. 

The  exploding  electro  machines  U8e<l  were  a  Smiths'  No.  3  magneto 
exploder  (American),  and  a  Siemen's  small  new  pattern  magneto 
Quantity  Exploder,  .size  6fx5^"x-,'\  competent  to  fire  about  15  fuses 
simultaneously  through  ."iOO  yards  of  No  8  iron  telegraph  wire;  weight 
of    machine    about    I  libs.;    both    nuichines     are    about  equal  power. 

.loHN  Harris, 


Bombay  ;  Fthruary  4  1888. 


Mining  Eiif/iiieer  and  Dynamite  Innlriictor, 
Nobel  K  Exploaives  Co.,  Limited,  Glaxgow, 


THE  HAULAGE  EXHIBITS  AT  THE  NEWCASTLE 
EXHIBITION. 

n. 

12.  Many  attempts  have  been  made  to  apply  small 
fireless  locomotives  to  the  work  of  haulage  in  mincS; 
The  Earl  of  Durham  exhibits  Lishman  and  Young's  pa- 
tent Air  Locomotive,  which  has  been  successfully  em- 
ployed for  many  years  at  several  of  His  Lordship's  collieries. 
The  locomotive  has  four  wheels  running  on  a  gauge 
of  33i  inches ;  and  two  cylinders  each  4  inches 
diameter  and  7  inches  stroke,  and  is  worked  by 
air  at  a  pres.«ure  of  400  pounds  per  square  inch, 
and  stored  on  a  tank  placed  above  the  engines.  The  air 
compressor  consists  of  a  pair  of  vertical  engines,  each  12 
inches  diameter  and  two  air  cylinders  each  8  inches  dia- 
meter. The  air  is  compressed  in  two  stages,  first  to  80 
pounds,  being  drawn  from  the  atmosphere  upon  the  top 
of  the  piston  and  compressed  through  water  spaces  into  the 
trunk  on  the  underside  of  the  piston,  where  the  pressure 
is  raised  to  400  pounds  ;  it  is  then  passed  through  a 
copper  coil  immersed  in  the  water  tank  (which  surrounds 
the  air  cylinders)  to  a  receiver,  from  which  the  locomo- 
tive receives  its  supply.  The  air  passes  through  »  trajp, 
where  all  the  water  is  separated,  before  being  delivered 
into  the  receiver.  The  locomotive,  which  is  a  beautifully 
finished  piece  of  work,  and  the  air  compressor  for  sup- 
plying the  motor  power  are  manufactured  by  the  Grange 
Iron  Company,  who  are  the  sole  makers  of  this  class  of 
engine. 

13.  Towards  the  close  of  the*  exhibition,  Messrs. 
Immisch  exhibited  one  of  their  15  horse-power  electro- 
motors which  is  applied  to  working  a  short  endless  rope 
system.  The  motor  is  reversible  by  the  employment  of 
two  sets  of  brushes  upon  a  rocking  frame.  The  motor  is 
started  with  a  number  of  iron  wire  resistance  coils  in 
circuit,  which  are  switched  out  as  the  speed  increases. 
The  line  is  about  100  yards  long  and  24-incli  gauge.  A 
li  inch  wire  rope  is  employed  carried  round  5  feet 
pulleys  at  each  end  of  the  line.  One  of  the  pulleys 
is  used  as  a  driver,  and  has  a  worm  wheel  keyed 
upon  the  same  shaft,  which  is  driven  by  means  of 
a  single-threaded  screw  connected  with  the  shaft  of  the 
motor  by  means  of  a  flexible  coupling.  The  various 
details  of  the  arrangements  were  carried  out  under  the 
direction  of  the  late  Mr.  Mathew  Heckels.  The  motor  is 
designed  to  run  at  1,200  revolutions  per  minute,  the  elec- 
trical quantities  being  300  volts  and  .50  amperes,  or  20 
electrical  horse-power  ;  it  is  driven  by  the  current  from  a 
Victoria  dynamo  situated  about  1,000  feet  from  the  motor. 
From  experiments  which  have  been  published,  it  appears 
that  about  10  electrical  horse-power  were  required  to 
move  7  tubs  carrying  a  load  of  5*3  tons  at  a  speed  of  about 
3  miles  per  hour.  As  usual  in  such  experiments,  the  in- 
dicated horse-power  of  the  engine  driving  the  dynamo  are 
not  published  ! 

14.  Messrs.  T.  B.  Jordan,  Son  and  Commans  shew  Otto's 
patent  wire  rope-way  for  transporting  minerals,  loading 
and  unloading  grain,  removal  of  debris,  Sac,  &c.  Strong 
wire  ropes  (carrying  ropes)  are  strained  between  the  points 
to  be  connected,  by  means  of  weights  in  such  a  way  as  to 
expand  or  contract  with  changes  of  temperature.  Inter- 
mediate supports  are  placed  where  necessary,  and  are  some- 
times 1,500  feet  apart.  There  is  a  special  light  endless 
wire  rope  (under  the  carrying  ropes)  for  the  hauhige  of 
the  trucks  or  skips.  This  rope  is  carried  upon  horizontal 
grooved  pulleys  at  the  terminal  stations,  one  of  which  is 
driven  by  a  small  engine. 

The  steam  for  driving  the  whole  of  the  engines  connect- 
ed with  the  Haulage  Exhibits  is  supplied  from  one  of 
Robey  and  Company's  well-known  form  of  locomotive 
boilers  of  30  horse-power. 

The  whole  of  the  wire  ropes,  upwards  of  4,000  yards  m 
length,  were  supplied  by  the  Hartlepool  Ropery  Company, 
Limited  ;  these  ropes  are  made  of  extra  improved  plough 
steel  wire  under  "  Lang's  "  patent.  Each  rope  is  made 
of  six  strands  each  of  seven  wires  of  tensile  strength  of 
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110  tons  per  square  iuch.  The  excellence  of  these  ropes 
is  evidenced  by  the  manner  in  which  the  rope  employed 
to  drive  all  the  systems  from  2  to  8  inclusive  bears  the 
most  severe  trentment  to  which  a  rope  could  be  subjected. 
Briefly  an  endless  rope  less  than  100  yards  is  passed 
round  and  drives  or  is  driven  by  five  pulleys ;  and  is  suc- 
cessively subjected  to  the  most  severe  strain  and  flexures  : 
after  six  months'  use  for  eight  hours  per  day,  it  does 
not  shew  a  single  broken  wire. 

The  whole  of  the  systems  are  laid  with  steel  rails  sup- 
plied on  loan  by  Mr.  Sisterson  of  Newcastle-upon-Tyne, 
weighing  about  24   pounds   per  yard. 

No.  10  system  was  laid  with  steel  sleepers,  with  the 
Oolquhoun  patent  fastening  made  by  the  Tredegar 
Iron  Company.  In  this  fastening  two  holes  are  punched 
in  the  sleeper,  on  each  side  of  the  bottom  flange  of 
the  rail.  A  steel  CD-shaped  clasp  is  passed  through  these 
holes,  which  grips  the  bottom  flange  of  the  rail,  and  the 
whole  is  firmly  bound  together  by  a  metal  key  driven 
between  clasp  and  the  flange  of  the  rail.  Each  sleeper 
veighed  14  pounds.  No.  9  system  was  laid  with  steel 
sleepers  of  the  Indian  Railways  pattern  made  by  the  Moss 
Bay  Hematite  Iron  &  Steel  Company,  Limited.  These 
Haulage  Exhibits  were  full  of  interest  to  Mining  Engi- 
neers, who  came  from  all  "  arts  and  parts,"  and  are 
of  the  most  careful  inspection.  One  of  the  most  interest- 
ing views  of  the  working  of  the  several  systems  is  seen 
from  the  bridge  erected  at  the  north-end  of  the  grounds : 
it  is  a  most  busy  scene  of  moving  tubs  and  workmen, 
almost  equal  to  the  Strand  upon  a  busy  day. 

The  visitor  will  realize  the  marvellous  improvements 
which  have  been  made  in  underground  haulage,  since 
the  time  (less  than  100  years)  when  the  workings  seldom 
extended  to  more  than  200  j'ards  from  the  shaft,  and  the 
ooal  was  conveyed  in  sledges  drawn  by  horses  and  ponies 
along  the  floor  of  the  seam.  The  use  of  tubs  with  flang- 
ed wheels  running  on  edge  rails  dates  from  1834-35.  The 
use  of  horses  and  ponies  for  haulage  has  been,  to  a  great 
extent,  superseded  by  attaching  the  tubs  to  iron  or  steel 
wire  ropes  or  chains  actuated  by  fixed  engines,  worked 
by  steam,  compressed  air  or  electricity  generated  upon 
the  surface. 

M.  W.  B. 


PROrERTIES  OF  FLUIDS. 

By  a.  Ewbank. 

V. 

Fig.  6. 
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In  the  last  paper  we  have  seen  how  a  small — or  large — 
quantity  of  fluid  introduced  into  a  vessel  L  Jiff.  6  causes 
movements  and  re-arrangement«  throughout  other  vessels 
which  have  fluid  communications  with  L.  When  these 
re-arrangements  have  been  completed — and  the  time  they 
require  for  completion  depends  on  the  length  and  narro\v  - 
nes8  of  the  connecting  channels  such  as  the  tube  O — there 
is  no  sign  left  as  to  whether  the  additional  fluid  had  been 
introduced  into  L  or  introduced  into  some  other,  or  some 
others,  of  the  vessels  in  communication.  This  re-adjust- 
ment of  the   whole   body  of  liquid    in   response  to  an 


increment    of  volume   in   one  part — this     sympathy   or 
sensibility — we  have  expressed  by  the  word  solidarity. 

The  word  solidarity  was  originally  French  (solidarity). 
It  was  introduced  not  as  a  term  in  physical  science,  but  in 
social  or  political  economy.  For  example,  an  employer  of 
labour  such  as  the  owner  of  a  large  factory — may  engage 
his  workmen  at  the  lowest  rates  the  market  price  will  allow. 
He  may  give  them  work  as  continued  and  exhausting  as 
the  helplessness  of  the  workmen  permits.  He  may  pay 
them  so  long  as  they  are  in  good  health  and  stop  all  pay- 
ments for  absence,  even  though  the  absence  is  due  to- 
severe  sickness.  He  may  consider  it  beyond  his  pro-. 
vince  to  interest  himself  in  their  social  or  family  welfare. 
Such  a  man  would  be  described  a.s  deficient  in  the 
sense  of  human  solidarity. 

On  the  other  hand,  if  the  employer  looked  upon  his 
men  as  something  besides  mere  machinery  to  give  him  a 
percentage  on  his  capital — if  he  studied  the  well-being  of 
his  employes,  not  only  in  the  factory  but  in  their 
family  and  citizen  life — if  he  was  ready  on  occasion 
to  place  the  moral  welfare  of  his  workmen — or  their  mere 
physical  health — above  the  chance  of  increasing  the  pro- 
fits of  his  own  business — such  a  man  would  be  said  to  re- 
cognise the  solidarity  of  men  and  of  their  interests  as 
citizens  of  a  country. 

Many  terms  now  used  in  science  with  meanings  care- 
fully defined,  i.e.,  carefully  limited,  were  originally  words  of 
common  speech  and  had  then  that  vagueness  of  definition 
— that  cloudiness  of  outline — that  ordinary  words  possess. 
The  analogy  between  the  units  we  call  men,  and  the 
units  we  call  molecules  of  water  is  perhaps  now  visible. 
Solidarity  is  a  mutual  dependence — an  inter-dependence — 
a  ready  propagation  of  change  or  influence  throughout  a 
mass  cither  of  what  we  call  living  men,  or  what  we  call 
lifeless  particles. 

We  thus  apparently  arrive  at  the  curious  result  that 
fluids  are  more  strongly  gifted  with  the  attribute  of 
solidarity  than  are  the  bodies  which  we  call  solids. 
For  in  Jiff.  6  let  us  suppose  that  when  the  water  in  the 
ves.sels  K  and  L  had  reached  the  level  E  F  this  water 
became  frozen.  Then  on  the  ice  at  E  we  could  pour 
water  up  to  G,  and  it  would  not  be  neces,sary  to  add  any 
weight  on  to  F.  There  would  be  certain  accessions  of 
pressure  reaching  through  various  parts  of  the  ice  in  K. 
But  the  increment  of  pressure  added  at  E  would  not  be 
transmitted  undiminished  up  to  F  as  was  the  case  with  a 
liquid  substance.  Moreover,  after  the  fluid  in  K  was  froz- 
en we  could  diminish  the  thickness  or  strength  of  the 
material  of  the  K  vessel,  and  the  vessel  would  not  burst 
either  without  or  with  the  added  pressure  at  E.  Thus 
the  state  of  strain  introduced  near  E  is  imperfectly  trans- 
mitted through  the  whole  material  E  M  N  F  of  frozen 
fluid.  This  imperfect  transmission  means  imperfect  soli- 
darity— as  the  term  has  been  now  defined. 

But  the  fact  is  that  we  have  arbitrarily  a.s.sumed  that 
a  mass  of  ice  is  a  solid,  while  an  equal  mass  of  water  occu- 
pying about  the  same  volume — occupying  indeed  as  we 
may  on  examination  discover  a  volume  smaller  than  does 
the  ice — is  not  a  solid.  But  the  truth  is  that  water  is  also 
.solid.  Even  popular  expressions  sometimes  recognise 
this  property  of  water.  Thus  we  read  of  a  solid  wall 
of  water  advancing  up  a  river  when  the  phenomenon 
called  a  "  bore"  is  described.  Again  a  number  of  men 
all  voting  for  one  and  the  same  candidate  are  said  to 
give  a  solid  vote.  In  these  two  latter  cases  a  reference 
seems  suggested  to  strength  in  movement  or  momentum. 

If  we  divide  bodies  into  rigid  bodies  and  fluid  bodies — 
a  fair  though  rough  classification — we  shall  in  the  first  cate- 
gory place  such  a  body  as  cold  iron.  In  the  second  cate- 
gory wo  shall  have  warm  water  and  also  the  air  we  breathe.. 
We  might,  however,  with  as  much  propriety  divide  bodies 
into  solids  and  gases.  Then  in  the  first  list  we  put  both 
cold  iron  and  tepid  water,  while  in  the  second  list  we 
have  hot  steam  as  it  exists  in  the  boiler  of  a  locomotive 
where  it  is  as  invisible  as  is  the  atmosphere. 

To  water  in  its  ordinary  liquid  condition  we  cannot  deny 
the  attribute  of  solidity.  Rigid  it  is  not,  solid  it  certainly 
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is.  A  solid  body  is  that  which  occupies  a  certain  volume 
of  space  and  which  resists  an  immediate  displacement  from 
that  space  vohime.  It  must  moreover — to  satistV  the  popu- 
lar— and  in  this  case  also  the  seientitio — concej)tiou  of  soli- 
dity have  some  appreciable  weiirht  for  a  moderate  volume 
and  some  recognisable  form.  1'his  form  must  have  a  clearly 
defined  bounding  snrfivce.  All  these  attributes  water 
possesses. 

If  wc  endeavoiir  gently  to  move  a  portion  of  water,  the 
water  yields  to  our  pressure.  If  we  aim  at  making  the 
motion  instantaneous  the  water  becomes  adamant.  An  iron 
cannon  ball  striking  the  surface  of  a  lake  with  great 
velocity  and  at  a  small  angle  to  the  surface  is  flung  off  as 
decidedly  as  if  the  ball  were  only  cork  and  the  lake  one 
mass  of  steel. 

The  twofold  division  of  all  bodies  in  nature  into  solids 
and  gasses  is  iiot  .satisfactory,  neither  is  the  division  into 
rigid  and  fluid  bodies.  A  more  complete  classification 
would  give  us  rigid  bodies,  liquid  bodies,  and  gaseous 
bodies. 

But  even  this  is  not  perfect.  A  stick  of  sealing  wax 
■when  cold  is  decidedly  rigid  and  indeed  is  brittle  - 
a  quality  which  no  fluid  could  pos.se.ss.  If  we  melt  the 
wax  it  bec(nnes  a  decided  liquid.  It  changes  graduallv 
from  the  brittle  state  to  the  liquid  state.  At  what  stage 
in  its  progress  shall  we  deny  to  it  the  name  of  rigid  and 
accord  it  that  of  a  liqnid.  ? 

Difficulties  of  this  type  attend  all  classifications  of 
living  or  inanimate  objects.  A  full  blue  colour  is  qnite 
different  from  a  full  green  colour.  But  between  these 
two  we  have  a  number  of  greenish  blues  and  blueish 
greens  that  make  as  it  were  an  uninterrupted  passage' 
between  the  extremes  of  full  green  and  full  blue.  Simi- 
larly yellow  can  pass  into  red  through  tints  that  we  call 
orange. 
_  An  animal  is  generally  considered  to  be  quite  dis- 
tinct from  a  vegetable.  One  we  think  of  as  roving  over 
the  earth  and  hunting  after  its  food.  The  other  we 
think  of  as  rooted  to  one  place. 

But  if  we  find  a  plant  though  rooted  catching  insects 
and  digesting  them— just  as  does  a  s])ider  who  spreads  his 
web — shall  we  continue  to  call  that  plant  a  plant  or 
must  we  say  it  is  like  an  animal  ? 

Iron  and  some  other  metals  are  hard  enough  to  be 
made  into  cutting  tools  and  they  sink  if  placed   in    water. 

But  if  we  found  a  substance  soft  enough  to  be  cut  by  a 
tvooden  knife,  and  if  this  substance  when  placed  in  water 
floated — and  perhaps  pa-ssed  through  certain  changes — 
shoulfl  we  call  this  body  a  metal  ?  Yet  there  is  such  a 
body  which  on  good  grounds  is  entitled  to  be  called  a 
metal  and  the  name  of  this  body  is  sodium. 

The  fact  is  that  nature  is  not  cla-ssification,  but  rather 
the  baffling— the  bewildering  of  cliussifications.  Classifica- 
tions do  not  exist  in  nature,  they  are  merely  ste})s 
prepared  by  us  for  our  helplessness  to  lead  us  on  to 
knowledge. 

The  sui-veyor  desires  to  survey  India — to  learn  its 
shape  and  area.  He  divides  the  land  near  him  into 
triangles.  Round  these  he  forms  other  triano-les  and 
he  travels  onward,  converting  the  plains  and"  mountain 
into  networks  of  triangles.  B>it  these  triangles  have  no 
intrinsic  relations  to  the  scenery,  they  are  figments  of  his 
own  devising.  Now  what  the  triangles  of  the  surveyor 
are  to  the  fields  and  the  hills,  such  are  cla.ssifications  made 
by  man  to  the  varied  richness  of  nature. 


so 

IS 


New  Floating  Dock  at  SynsEy.— Tlie  first.  h»\(  of  an  iron 
filiating  (loRk  was  laimcheil  on  tlip  ."iOtli  Novprnber  1887,  attlie 
Atlas  Engineerinc;  CVitnpaiiy's  VA''oiks,  Woolwich,  Syiliiey,  New 
Soiitli  Wale.a.  This  half  dock  can  bp  uspH  by  itsflf  pendi  iirr  tlie 
completion  of  the  secoTid  half,  and  is  capable  of  lifting  a  vessel  of 
lOOOtons.  When  the  two  liidves  are  connected,  the  dock  will  lift 
a  2.500  ton  vessel  in  less  tlian  an  liour.  An  advantage  of  the  dock 
will  he  that  it  can  be  readily  converted  into  two  docks,  should  two 
vessels  of  moderate  size  require  repairing  at  the  same  time.  The 
ronstniction  of  the  dock,  which  will  be  finally  completed  in  March 
1888,  lias  been  under  the  superintendence  of  Mr.  J.  R.  Tlionison. 
The  launch  of  the  first  half  was  most  successful,  despite  tiie  awk- 
ward form  of  the  etnictare. 


NOTES  FROM  HOME. 

(From  our  oiori,    Corrfxpotident.) 
\      TuK  reports  of  the    Railway   Companies    for    the    past-half 
year,  and   the  speeches  of  the  chairmen  of  the   companies    at 
the  rrieetings  already  held  refer  in   encouraging    terms   to    the 
'  general  improvement  in  the  trade  of  the  country.   Evidence  of 
I  this  revival  in  business  is  seen  in  the  aggregate  result  reported 
by  the  sixteen  leading  English    companies.     On    those    lines 
I  there    was    for    the    past    six  months  an  increase  in  the  gross 
,  receipts  of  £.5:2.5,000.     In  the  corresponding   period   of    1886 
i  there    was  an  increase  of  about  £220,000,  so  that  the  returns 
'  for  the  past  six  months  are  £74.5,000  above  the    187.5  figures. 
j  To  earn    the    additional    revenue  the  companies  had  to  spend 
.  £.'519,000  more,  leaving  again  of  £206,000  in  the  net  receipts. 
i      Experiments  iiave  recently  been  made  in  a  special  building 
I  in  Southwark  to  test  the  etliciency  of  silicate  cotton  as  a  jire- 
I  servative    against  tire.       In   the  case  recorded  the  result  was 
compared  with  two  rolled  iron  joists  placed    six   inches  apart, 
braced   together   and    embedded  in  solid  concrete,  and  to  pre- 
vent the  concrete  from  cracking  pieces  of  \  inch  iron  rod  were 
twisted  round  the  girder  at  every  10  inches,  a  security  seldom 
found  in  ordinary  buildings.     The  other  girders  were    treated 
with  a  layer  of  silicate  cotton  about  an  inch  in  thickness   lield 
together    by  a    small    wire  netting   and    faced  by  a  cement  of 
jilaster  and  silicate.     The  concrete  protected    girders    gave  in 
after    7  hours  and  51  minutes'  exposure  to  a  lire  varying  from 
1,500  to  1,700  Fall.,  and  one  minute  after   the  silicate  cotton 
protected    girders  followed.       In    each    case  tlie  girders  wer<j 
loaded  with  iron  pigs  weighing  thirty  hiuidred-weiglit. 

At  a  meeting  of  the  North  of  England  Institute  of  Mining 
and  Mechanial  Engineers  a  report  was  read  from  the  Committee 
appointed  to  incjuire  into  the  observations  on  earth  tremors 
with  a  view  to  detennine  their  connection,  if  any,  with  tlie 
issue  of  gases  in  nnnes.  Seven  months'  results  of  experiments 
with  a  Seismograph  at  Marsden  were  given,  and  movements 
here  recorded  apjiear  to  be  connected  with  disturbanci>s  far 
distant  from  the  observatory.  These  experiments  are  to  be 
extended  with  a  more  perfect  form  of  instrument,  and  the 
continued  observations  will  be  accompanied  by  the  measure- 
ments of  the  jiercentage  of  gas  found  in  the  return  auf  of  the 
mine,  which  will  be  made  by  some  of  the  best  apparatus  for 
such  purposes.  The  measurements  of  the  proportion  of  gas 
have  not  been  made  up  to  the  ])rt«ent  time,  but  it  may  be 
mentioned  as  a  curious  coincidence  that  the  disturbances 
of  6th  and  8th  December  were  closely  followed  by  increased 
issues  of  gas  at  several  of  the  collieries  of  the  district. 

Sometime  ago  quite  a  sensation  was  caused  by  the  announce- 
ment that  sugar  was  to  be  refined  by  electricity.  The  I'eport 
at  the  time  was  treated  somewhat  sceptically,  but  it  is  now 
asserted  that  work  will  actually  be  done  in  this  line.  The 
Electric  Sugar  Refining  Company  of  New  York  is  said  to  be 
getting  its  plant  I'eady  for  manufacturing  in  Brooklyn,  using 
what  is  known  as  the  "Friend  Process.''  It  is  claimed  that 
this  system  will  convert  a  ton  of  raw  sugar  in  2  hours  into 
perfectly  hard  white  sugar  at  a  cost  of  80  cents  per  ton. 

It  is  anticipated  that  the  first  train  will  run  over  the  Forth 
Bridge  in  October  1889.  Major-General  Hutchinson,  in  his 
nineteenth  quarterly  inspection  of  the  work,  states  that  the 
average  numlier  of  men  employed  per  diem  during  the  quarter 
has  been  3,790,  and  that  the  quality  of  the  work,  as  far  as  can 
be  judged,  is  excellent. 

Mr.  S.   Terry  lately  read  a  paper    on    "Street-watering    with 
Sea-water  "  before  the  Civil  and  Mechanical  Engineers'  Society. 
The  author    commenced  by    giving  the    chemical  constituents 
of  sea-water,    noting  that  owing  to  the  delequescent  character 
of   the    chloride    of    magnesium     that   any    material    (having 
been     once      moistened     with     sea-water)      remains      moist. 
Particulars  of  thirty-five  towns  where    sea-water    was    used    in 
streetr-watering,  which    had    been    collected    by    tlie    Borough 
Surveyor    of    Ipswich    were    then   referred  to,  and  the  general 
tendency    of    the    evidence    in    its    favor  noted.     In  one  case 
it  is  stated  that  sea  water  tends  to  produce  gas  when  it   meets- 
sewage,  and  therefore  should  not  be  used  for   flushing    excejjt 
in    large    volumes.     One  authority  states  that  one  cart  of  sea- 
water    is    equal   to    2    carts  of   fresh  water  in  street-watering. 
while  the  Borough    Engineer   of    Portsmouth,    Mr.    Boulnois, 
puts    it    as    equal    to    3  carts  of  fresh  water.      Particulars  are 
given  of  the  works  at  Hastings  and  Little  Hampton,  and  Great 
Yarmouth  giving  their  several  costs.     Included    in   the    papo' 
are  detiiils  of  modern  street-watering    carts.   In  the  discussion 
which  followed  the  advantages  rather  than  the    disadvantages 
were  spoken  of. 
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A  piper  entitled  Tlif  Economy  of  hfalfh  in  Eiitfiiiei nny 
WorliiJiopg  was  i-ecentlv  readbefoi-e  tlie  Manchester  Association 
of  Enffineere  by  Mr.  Corbett.  The  autlior  divirled  the  sub- 
ject into  four  departments — (1)  Ventihition  and  Heating  (2)  ; 
Lighting  by  Daylight  or  Aititicial  Liglit  :  (.3)  Water-supply  ; 
Dining-nxiius  ;  (4)  Seweiing  and  Waste  Appliances.  He  urged 
that  healthy  workshops  were  the  most  comfortable,  so  get- 
ting a  ivpute  amongst  workmen  and  getting  filled  with  con- 
tented men.  He  stilted  that  each  man  should  have  at  least  25 
square  feet  of  floor  ai-eji,  and  at  least  400  cubic  feet  of  space 
for  comfortable  ventilation.  The  various  heads  of  his  paper 
were  dealt  with  and  the  pajier  was  well  illustrated. 

The  Royal  Meteorologirail  Society  intend  to  hold  an  ex- 
hibition of  ajipiratus  connected  with  atmospheric  electricity 
including  lightning  conductors,  photographs  of  lightning, 
and  objects  damaged  by  lightning,  to  be  held  at  tlie  Institu- 
tion of  Civil  Engineers  from  the  20th  to  23rd  March.  Tliere 
will  also  be  exhibited  new  meteorological  instruments  invented 
or  first  constructe<l  since  last   March. 


RAILWAYS  IN  CHINA. 

(From  our  (nvn   CorreitjHjndent.) 

In  accordance  with  your  expressed  desire,  I  venture  to  send 
you  all  the  reliable  information  I  have  been  able  to  obtain 
on  tiie  subject  of  railways  in  China,  and  which  is  as  follows. 

In  the  yejir  1864  the  impoi-tant  official  centres  of  Soo- 
chow  and  Nanking,  having  been  recovered  fi-om  the  Tai-pings, 
it  wiis  generally  believed  by  foreigners  residing  in  Shanghai, 
that  the  Imperial  Chinese  Government  would  immediately 
open  those  places  to  foreign  trade,  and  on  the  strength  of 
that  simple  supposition,  many  persons  went  so  far  as  to  buy 
land  in  Soochow,  and  others  built  their  hopes  of  future  pros- 
perity on  the  prospects  of  having  a  railroad  to  connect  Shanghai 
with  Soochow  as  a  commencement  of  what  was  to  follow.  Things 
were  thus  actually  carried  so  far,  that  General  Stephenson,  or 
some  other  railway  authority,  was  induced  to  come  out  to 
China,  with  a  working  miniature  model  of  a  railway,  which 
was  exhibited  in  various  places,  including  Peking  I  believt;,  to 
the  native  officials,  with  a  view  of  persuading  them  to  grant  a 
r  jnce.ssion  for  the  building  of  a  regular  railway  as  a  sort  of 
experimental  undertaking,  with  a  view  to  greater  things  in 
future. 

Plans  and  estimates  for  a  line  from  Shanghai  to  Soochow 
were  also  prepared,  and  brought  to  the  notice  of  the  officials, 
but  the  country  was  not  prepared  for  such  an  innovation, 
and  the  nation  was  ignorant  of  its  value,  as  well  as  indiffer- 
ent to  the  Ijeneticial  results  likely  to  be  derived  therefrom, 
and  great  was  the  disappointment  of  foreigners  when  it  bo- 
came  known  that  the  Chinese  Government  had  decided  to 
postpone  the  building  of  railways  in  China,  until  the  Emperor 
Tung-Cih,  then  a  minor,  was  of  age  and  firmly  established 
oil  the  throne  of  his  ancestors.  Me;inwhile  the  restoration 
of  Imperial  rule  in  the  whole  of  this  Kiang-Su  Pro-\-ince  be- 
came the  signal  for  the  return  of  the  people,  who  had  taken 
refuge  in  Shanghai  during  the  civil  war,  and  the  occupa- 
tion of  their  homes  by  the  Tai-pings.  The  exodus  of  the  natives 
left  houses  unoccupied,  and  fields  untilled  in  Shanghai  ;  house- 
hold property  and  land  were  soon  down  to  a  low  figure. 

Failures  amongst  foreignei-s  were  numerous,  and  many  long- 
established  and  highly  prosperous  firms  found  it  necessary 
to  withdraw  from  business  in  Shanghai. 

Nothing  more  was  said  of  railways  in  Shanghai ;  the  subject 
was  in  fact  lost  sight  of  for  a  long  time  in  the  midst  of  the 
general  confusion  that  followed  on  the  restoration  of  order 
throughout  China  generally,  and  peace  then  appeared  to  be 
anything  but  a  blessing  to  many. 

In  1874  the  Jajmnese  invaded  Formosa  to  the  great  as- 
tonishment of  the  Chinese  Government,  who  had  supposed 
sucli  an  invasion  impossible  by  the  Japanese.  General  Liu 
Ming  Chuan,  who  was  then  living  in  retirement,  was  called 
out  to  expel  the  invaders,  but  Liu  declined  to  come  out,  unless 
the  Government  sanctioned  the  building  of  a  railroad  from 
Peking  to  Chin-Kiang  Treaty  Port,  on  the  Yang-t^ie.  The 
subject  was  placed  before  the  high  Provincial  authorities,  who, 
one  and  all,  excepting  Li  Hung-Chang,  I  believe,  vot«d 
against  the  innovation.  I  have  personally  always  supposed 
H.  E.  Li  Hung-Chang  the  actual  originator  of  that  plan  of 
railway  to  Chin-Kiang.  Unable  to  drive  out  the  Japanese  from 
tlieir  occupation,  the  Central  Government  decided  to  buy 
them  off,  and  acted  accordingly.  But  the  want  of  steam 
tran.sports  w  as  no  doubt    seriously  felt,  and  some  enterprisinn 


persons  manngod  to  induce  the  Impei'ial  Government  to 
foster  the  endeavors  of  the  China  Merchants  Steam  Naviga- 
tion Company,  to  organize  its  fleet  of  steamers  in  a  substantial 
manner,  which  was  done  to  a  certain  extent. 

Meanwhile  the  young  Emperor  had  become  of  age,  and 
was  to  be  married,  and  some  British  manufacturers  and 
capitjilists  got  imbued  with  the  idea  that  a  short  line  of 
railway  and  carriages  would  prove  an  acceptable  present 
to  the  Emperor. 

Twehe  or  fifteen  mile.s  of  rails  with  a  suitjible  amount  of 
rolling  stock  was  accordingly  got  i-eady  and  dispatched  to 
China,  ottered  to  the  young  Emperor,  through  the  British 
Minister  and  the  members  of  the  Chinese  Foreign  Office,  or 
the  Tsung-li  Ya-mcn.  The  gift  was  politely,  but  firmly,  declin- 
ed, and  in  order  to  be  .siived  the  mortification  of  carrying  it 
back  to  Europe,  permission  was  obtained  to  lay  the  line 
between  Wu-lung  and  Shanghai,  a  distance  of  about  12 
miles. 

The  line  appears  to  have  proved  highly  popular  amongst 
the  natives,  and  .satisfactory  to  the  pi-oprietoi-s,  who  derived  a 
considerable  amount  of  I'evenue  therefrom.  Some  of  the  high 
Chinese  officials  were,  however,  disple;ised  at  the  introduction 
of  railways,  despite  their  efforts  to  prevent  such,  and  they 
spared  no  pains  to  try  and  persuade  all  influential  officials  to 
liave  the  authoiity  for  running  tlie  Wu-lung  Railway  with- 
drawn from  its  pi-oinotei-s,  and  proprietors.  These  latter  on 
the  other  hand  being  delighted  with  the  success  of  their  first 
short  line,  eiideavoured  to  obtain  anotlier  concession  to 
extend  the  line  as  far  as  Soochow,  and  were  so  near  securing 
their  object,  tliat  Mr.  Mayers,  the  Secretary  of  H.  B.  M.'s 
Legation  at  Peking,  who  was  entrusted  with  the  duty  of 
pressing  the  matter  near  the  Viceroy  Shen  at  Nanking, 
actually  wrote  to  me  on  the  subject  offering  me  an  important 
position  in  connection  therewith,  on  the  authority  of  a 
person  whom  it  is  not  necessary  to  name. 

Tli(^  Anti-Progressive  party  was,  however,  too  powerful,  and 
having  effectually  frustrated  all  attempts  at  obtaining  per- 
mission to  extend  the  railway  to  Soochow,  next  set  to  work 
to  get  rid  of  what  had  already  been  laid  between  Wu-lung 
and  Shanghai. 

The  line  was  bought  up  by  the  Chinese  officials  for  Tls  280,- 
000 — a  pretty  good  price  for  the  article — and  at  the  expiration 
of  the  first  twelve  months  since  its  inauguration,  the  line 
was  i-uthlessly,  and  wantonly,  torn  up  and  shipped  to  Formosa, 
where  it  has  lain  uselessly  evei'  since.  No  doubt  but  that 
many  officials  regretted  tliis  step,  especially  General  Liu  and 
Viceroy  Li,  who  had  sought  the  ])ermission  of  the  Government 
to  lay  a  line  between  Peking  and  Cliin-Kiang.  Some  time  after 
that  permission  was  granted  to  the  China  Merchants'  Steam 
Navigation  Company  to  open  coal-mines  in  various  places. 
One  was  opejiod  in  Formosa,  and  worked  for  some  time  under 
the  direction  of  foieigners,  and  it  was  intended  to  use  the  dis- 
carded Wu-lung  Railway  to  cany  the  coals  from  the  mines  to  a 
port  for  shipment.  Mining  operations  were,  however,  stopped 
before  the  railroad  was  begun,  and  so  ended  the  matter  for 
the  time  being.  A  coal-mine  was,  however,  opened  at  Kai-ping 
or  T'ang  Shan,  Chih-Li  Province,  and  everything  therewith 
carried  on  in  first  class  style,  but  the  mine  being  soma 
distance  from  a  port  of  shipment,  it  was  found  difficult 
to      get      rid      of     the  coal.       Permission        was       then 

obtained  by  the  Kai-ping  Coal  Mining  Company  to  build  a 
short  line  of  railway  for  the  transport  of  coal  from  the 
mines  to  a  place  called  Hsii-Ko-Chuang,  a  distance  of 
about  seven  miles  only.  The  line  was  laid,  and  has  been  run- 
ning very  quietly  ever  since.  The  Franco-Chinese  war  then 
broke  out  in  Tungking,  .and  the  use  of  the  telegraph  was  ex- 
tensively called  into  requisition. 

The  lack  of  means  for  transpoiting  troops  and  war  material 
in  a  rapid  manner  was  then  seriously  felt,  aiid  taking  ad- 
vantage of  the  occasion,  I  found  means  to  bring  the  subject  to 
the  notice  of  tlie  late  Minister  and  Viceroy,  H.  E.  Tso  Tsung 
Tang,  who  then  looked  at  the  matter  in  a  favorable  light,  and 
in  his  last  memorial  to  the  Throne  recommended  the  introduc- 
tion of  railways  as  a  means  of  defence,  if  nothing  else,  to  the 
Imperial  Government.  Actiiig  on  this  powerful  recommendation, 
permission  was  sought  to  extend  the  Kai-ping  Railway  from 
Hsii-Ko-Cliuang  to  Yen  Cliuang,  also  called  Lu-Tai,  a  dis-. 
tance  of  twenty-two  or  twenty-three  miles.  The  Imperial 
permission  was  granted,  and  a  company  was  then  formed  to 
undertake    the   work     with  the    title    of   the    China  Railway 


Company,  find    a  capital    of   a  quarter  million  of  taels, 
(To  be  continued.) 
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SONTHAL  PERGUNNAH. 

Before  leaving  this  part  of  the  country  where  I  have  been 
prospecting  during  the  past  six  months,  I  beg  to  send  a  few 
notes  which  were  made  by  me  during  my  excursions  and 
shall  be  glad  if  you  can  give  them  space  in  your  paper.  The 
matter  is  worth  consideration  as  it  will  be  opening  out  a 
country  which  has  hitherto  been  unknown  and  stagnated 
owinw  to  its  resources  not  being  developed  for  want  of 
facilities — i.e.,  communications. 

Agabeg  Agabeg. 

NOTES  ON  CONSTRUCTION   OF  A  TRAMWAY  LEADING 
TO  DOOMKAH  FROM  DEOGHUR. 

DOOMKAH  (HeaJ-quarters  of  Sonthal  Pergunnah  District)  has 
become  a  place  of  great  importance.  There  are  three  main  lines  of 
communication  between  this  and  the  outside  world— wfe  ,  Doomkah 
and  Rampore  Haut,  Doomkah  and  Soory,  and  Doomkah  and  Deoghur 
roads.  The  last  named  route  is  41  miles  long,  having  an  uniform 
width  of  20  feet.  It  is  metalled  and  bridged  throughout,  except  where 
it  crosses  the  river  More  in  its  upper  stretch  at  a  place  called  Slahasoo, 
5^  miles  from  Doomkah.  The  large  number  of  masonry  bridges  which 
have  been  recently  constructed  on  this  road  are  warranted  to  be 
sufficiently  strong  to  allow  even  heavy  locomotives  to  run  on  at  usual 
speed.  The  gradients  and  general  alignment  of  the  said  road  are  not 
other  than  what  is  adopted  in  several  metre-gauge  lines  made  in  this 
country.  These  favorable  points  tend  to  establish  the  fact  of  there 
existing  a  ready  made  road  for  a  tramway  (of  any  guage)  to  be  laid 
at  once.  The  more  tempting  feature  about  this  line  of  load  is  the 
greatly  increasing  traffic  it  has  lueen  attracting  since  its  construction 
some  six  years  ago.  I  believe  the  last  statistics  taken  of  traffic  on  the 
several  roads  in  the  District  show  the  number  of  laden  carts  on  this 
road  to  be  400.  Assuming  tlie  lowest  load  in  a  cart  to  be  10  maunds, 
the  Deoghur  road  is  thus  shown  to  be  carrying  on  a  brisk  traffic  in 
several  country  and  foreign  goods  approximating  4000  maunds  a  day. 
There  being  two  Hindoo  temples  of  far  and  wide  fame  to  which  vast 
concourses  of  people  resort  from  all  parts  of  Hindoostan  in  all  seasons 
of  the  year,  situated  on  this  line  of  road,  it  is  premised  that  should  a 
tramway  line  be  run  on  it,  a  large  passenger  traffic  could  also  be 
secured.  These  two  inciting  facts  if  brought  home  to  any  enterprising 
people  would  lead  them  to  launch  out  in  the  undertaking — viz.,  joining 
Doomkah  and  Deoghur  by  an  iron  road. 

A  bridge  over  the  river  More,  which  I  have  recorded  above  as  the 
only  unbridged  stream  in  this  road,  is  in  no  wise  a  difficulty.  There  are 
favourable  features  regarding  this  crossing,  tending  to  a  very  easy  con- 
struction either  of  an  arched  bridge  or  an  iron  girder  one  over  it.  The 
stream  has  a  catchment  basin  of  some  300  square  miles  ;  the  velocity 
thereof  is  not  more  than  12  feet  per  second.  It  is  further  confined 
by  bold  perpendicular  banks  never  having  been  scoured.  The  stratum 
7  or  8  feet  beneath  the  bed  is  hard  rocl;  forming  the  best  possible 
thing  for  a  foundation. 

The  bridges  here,  of  which  the  number  is  legion,  are  constructed 
entirely  of  rubble  masonry  and  have  been  certified  to,  by  one  and  all 
Inspecting  officers  as  more  durable  and  strong  than  those  made  of 
first  class  brick  masonry.  The  bridge  over  the  said  river  could  thus 
be  constructed  of  rubble  masonry  abutments  and  piers  and  a  super- 
structure made  of  iron  girders  and  joists  at  a  cheap  cost  say. — 

He.  30,000  which  I  arrive  at  thus  : — 

1.  Rubble    masonry                  ...  ...  Rs.  7,000 

2.  Girders  and  other  iron  materials  ...  ,,  18,000 

3.  Minor  items                           ...  ...  ,,  5.000 

Total  Rg.     30,000 

A  bridge  of  10  spans  of  40  feet  each  need  only  be  erected  which  will 
take  in  the  whole  section  of  the  stream  at  this  crossing  from  the  East 
steep  bank  12  feet  high  to  the  other  one  on  the  West. 

The  tramway  proposed  would  instead  of  being  a  new  idea  turn  out 
in  reality  to  be  an  extension  to  Messrs.  Burn  and  Co.'s  line 
from  Baidyanath  (a  station  on  the  chord  line  of  tlie  East  In- 
dian Railway)  to  Ueoghur,  a  distance  of  about  4  miles,  and  which  is 
being  successfully  worked  by  them  since  about  1884.  We  could  not  have 
other  than  metre  gauge,  should  we  tend  to  bring  about  a  full  realization 
of  the  idea  hinted  at  above.  Another  incentive  to  the  adoption  of  this 
gauge  is  the  avoidance  of  many  disadvantages  attendant  on  a  break  of 
gauge.  A  further  one  is  the  positive  chance  of  excluding  for  a  time  the 
heavy  item  of  cost  required  for  the  purchase  of  requisite  rolling  stock 
from  the  estimate  for  the  construction  of  the  proposed  tramway  line, 
as  Messrs.  Burn  and  Co.  could  lend  us  their  rolling  stock  of  which 
they  have  more  than  they  want  for  some  time,  of  course  for  a  con- 
sideration. 

It  indeed  seems  a  wonder  that  this  line,  presenting  as  it  does  so 
many  advantages,  remains  unconsti"ucted  up  to  this  time.  The  con- 
struction further  does  not  involve  a  large  outlay.  The  whole  thing 
could  be  got  up  at  a  cost  of  Rs.  3,50,000  including  the  erection 
of  the  More  Bridyf.  The  figure  however  excludes  the  item  of  expen- 
diture under  the  head  "7i'oWin<7  .stoct."  Could  this  tramway  be  made, 
it  would  doubtless  immensely  benefit  the  several  local  nemindars 
The  value  of  their  estates  would  then  be  considerably  enhanced  ; 
the  several  rich  mines  on  their  estates  could  be  worked  up  to  very 
great  advantage  ;  their  forest  produce,  which  now  does  not  fetch 
any  price  whatever,  would  then  find  a  ready  outlet  to  Calcutta 
market ;  their  timber,  of  which  they  have  got  an  abundance,  would  be 
■aleable  at  very  much  higher  rates  ;  and  in  fact  manifold  advantages 
would  accrue  to  them  by  the  bringing  in  a  tramway  to  Doomkah. 

The  initial  cost  I  have  proved  conclusively  is  comparatively  a  trifle 
•*nd  the  lucrativeness  of  the  business  is  indeed  great.  Should  the  neces- 
sary capital  be  forthcoming,  the  work  could  be  taken  in  hand  at  once 
.and  brought  to  completion  in  the  course  of  a  year. 

A.  A. 


%\xt  Gazettes. 


PUBLIC   WORKS    DEPARTMENT. 

Burma,  March  3, 1888. 
With  reference  to  Oazette  of  India,  Military  Department, 
Notification,  dated  the  10th  February  1888,  Honorary  Lieutenant 
and  Deputy  Assistant  Commissary  W.  Marr,  Assistant  Engineer, 
1st  grade,  Tonngoo  Division,  proceeding  on  furlough  on  medical 
certificate  to  Europe,  availeil  himself  of  the  subsidiary  leave 
granted  him  on  the  afternoon  of  the  25th  Februaiy  1888. 

Bengal,  March   6, 1888. 

The  following  promotion  and  rever.'<ion  are  order»d  : — 

Mr.  J.  J.  Wiiiteley,  Assistant  Engineer,  bst  grade,  to  be 
Executive  Engineer,  4th  grade,  temporary  rank,  with  effect  from 
8th  February  1888. 

Mr.  J.  J.  Whiteley,  Executive  Engineer,  temporary  rank,  4th 
grade,  to  be  Assistant  Engineer,  Ist  grade,  permanent,  with  effect 
from  23rd  February  1888. 

The  following  transfer  is  ordered  : — 

Captain  L.  Langley,  r.e  ,  Executive  Engineer,  2nd  grade, 
sub.  pro  tern.,  from  the  office  of  the  Chief  Engineer  for  Irrigation 
to  the  VI.  Circle  for  charge  of  the  Trichiuopoly  Division.  To  join 
at   the  public  expense. 

The  following  intimation  received  from  the  Secretary  of  State 
is  published  : — 

Mr  J.  C.  Larminie,  Executive  Engineer,  2nd  grade,  Madras, 
permitted  to  return  to  India  to  spend  the  remainder  of  his  leave 
there. 

India,  March  10,  1888. 

Major  W.  W.  B.  Whiteford,  r.e.,  Executive  Engineer,  2nd 
grade,  State  Railways,  is  temporarily  transfei red  to  the  Punjab 
for  employment  on  the  Patiala-Bhatiuda  Railway. 

Mr.  A.  Penny,  Executive  Engineer,  Ist  gra<le,  State  Railways, 
is,  on  return  from  furlough,  temporarily  attached  to  the  Office  of 
tlie  Consulting  Engineer  to  the  Government  of  India  for  Railways, 
Lucknow. 

Mr.  J.  Wallace,  Executive  Engineer,  4th  grade,  sub.  pro  tern,., 
Burma,  reverted  to  his  substantive  rank  of  Assistant  Engineer, 
1st  grade,  with  effect  from  9th  August  1887. 

The  services  of  the  undermentioned  officers  are  temporarily 
placed  at  the  disposal  of  the  Military  Department,  for  employment 
iu  the  Military  Works  Department,  with  effect  from  the  dates 
specified  : — 

Major  H.  H.,  Cole,  r.b.,  Executive  Engineer,  1st  grade,  Central 
India,  from  31.<it  August  1887. 

Lieutenant  E.  Houston,  r.e.,  Assistant  Engineer,  2nd  grade, 
Hyderabad,  from  8th  August  1887. 

Lieutenant  C.  H.  Cowie,  r.e.,  Assistant  Engineer,  1st  grade, 
State  Railways,  from  i6th  September  1887. 

Lieutenant  W.  R.  Hilliard,  r.e  ,  Deputy  Examiner,  2nd  grade, 
Punjab,  from  3rd  August  1887. 

This  cancels  Public  Works  Department  Notinoati'  n  of  4th 
November  1887. 

Mr.  J.  Mackenzie,  Honorary  Assistant  Engineer,  2nd  grade, 
Burma,  is  retransferred  to  the  Punjab. 

Mr.  H.  Bell,  Manager  and  Engineer-in-Chief,  Tirhoot  State 
Railway,  is  granted  furlough  for  7J  months,  with  effect 
from  the  25th  March  1888,  or  such  subsequent  date  as  he  may 
avail  himself  of  it. 

Captain   H.    G.    Kunhardt,     R.E,    Executive    Engineer,     2nd 
grade.   State    Railways,   is   transferred   from    the    Establishment 
under   the    Director-General  of  Railways  to  that  under  the  con- 
trol of   the  Government   of    Bengal. 
Baluchistan. 

Mr.  H.  Phillips,  Assistant  Engineer,  1st  grade,  is  transferred 
from  the  2nd  to  the  1st  Division,  Frontier  Road. 
Rajputana. 

The  Agent  to  the  Governor-General  for  Rajputana  is  pleased  to 

grant  furlough   for   twelve   months   to   Mr.   Campbell   Thomson, 

Executive  Engineer,    Meywar  State,    with   effect   from  1st   April 

1888,  or  any  subsequent  date  on  which  he  may  avail  himself  of    it. 

Director- Oeneral  of  Railways. 

Mr.  F.  D.  Fowler,  As.sistant  Engineer,  Ist  grade,  has  been 
granted  by  Her  Majesty's  Secretary  of  State  for  India,  an  extensioo 
of  seven  months'  furlough,  in  continuation  of  the  twelve  mouthy 
granted  hira  in  Director-General's  Notification,  dated  12th  Feb- 
ruary 1887. 

With  reference  to  Public  Works  Department  Notification,  dated 
29tli  February  1888,  Mr.  F.  J.  E.  Spring,  Executive  Eugineer, 
2nd  grade,  is  posted  to  the  North-Western  Railway. 

N.-W.  P.  and  Oudh,  March  10, 1888. 

Irrigation  Branch. 

Mr.  .J.  A.  Cones,  Executive  Engineer,  4th  grade,  temporary 
rank,  is  transferred  from  the  Aligarh  to  the  Anupshahr  Division, 
Ganges  Canal. 

Mr.  G.  T.  Barlow,  Assistant  Engineer,  2nd  grade,  is  transferred 
from  the  Northern  to  the  Aligarh  Division,  Gauges  Canal. 

Mr  E.  A.  Carswell,  Executive  Engineer,  3rd  grade,  sub.  ;»"o  tern., 
to  be  Executive  Engineer,  3rd  grade,  permanent,  viae  Lieutenant 
Colonel  Skipwith,  R.B.,  promoted  to  Superintending  Eugmeer,  3rd 
class,  permanent,  from  8th  November  1887. 

Mr.  A.  C.  Evans,  Executive  Engiueer,  4th  grade,  sub.  pro  tern.. 
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to  b«  Exvcutivr  Kiii:iiii  rr,  4th  gn«d^|  perniKnent^  ric»  Lieutenmit- 
ColonrI  Skipwitli,  r.k-,  priiniiilvii  to  Sii|>«riiiten(iing  Engineer,  3r(l 
cUitM,  |>«>nimiieiit,  from  9tli  Novciulu'r  1887. 

Mr.  n.  M.  J.  lUooii,  AsMtiHtnnt  Kngiiifcr.  \»t  grmle,  »nl).  pro  tern., 
to  be  AMiiitaiit  Knuiiiepr,  l«t  grmle,  |H<ruiHn«iit,  rice  LieuteiiRiit- 
Oolpiiel  Skipwilli,  ii  k  ,  immioteil  to  Sii|H>riiitemliiig  Engineer,  3ril 
oIm*,  perniitnt-iit,  frum  9th  November  1887. 

Mr.  A.  ('.  KvHnH,  Kxeonlivo  Knyineer,  4th  graiU>,  to  Executive 
Engineer,  3rtl  gimlo,  Hub.  />r(i  li'in.,  net  Mr.  Carswell,  perman- 
ently  proniotetl,  fiimi  i)th  Novenibur  1887. 

M.  J.  H.  A.  Iveim,  Executive  Engineer,  4tli  grade,  temporary 
ntnk,  to  be  Exccnlive  Engineer,  4th  grade,  sub.  protein.,  rice,  Mr. 
Evaut,  (rjm  9th  November  1887. 

Buildingt  and  Road*  Branch. 

Mr.  E.  Ilivijien,  Executive  Enijineor,  2nd  grade,  Divisional 
Engineer,  .Mlahabad,  ia  granted  leave  on  medical  certificate  fur 
twelve  monthH. 

The  following  |Kwting«  and  tranafers  are  ordered  in  the  interest 
of  the  public  service  : — 

Mr.  R,  C.  Bntlie,  Executive  Engineer,  Snd  grade.  District 
Engineer,  Ulinor,  ia  poated  to  the  charge  of  the  Allahabad  Diviition 
Provincial  Works,  rice  Mr.  E.  Hodges,  granted  fiiilough  on 
medical  certificate. 

Major  U.  M.  Dellasia,  Executive  Engineer,  Snd  grade,  Divi- 
•ional  Engineer,  Jhanai,  ia  (mated  tn  the  charge  of  the  Lucknow 
Uiviaion  Provincial  Works,  rice  Mr.  ,T.  W.  Alexander. 

Mr.  R.  J.  IViwell,  Assistant  Engineer,  1st  grade,  attnchcd  to 
the  Kanibagh-Kanikhft  t^art  Uoacl,  is  transferred  from  the  2nd 
Circle  to  the  1st  Circle,  Provincial  Works. 

Mr.  G.  .1.  .Toaenh,  Kxecutive  Engineer,  .Ird  grade,  District 
Engineer,  Allahabad,  ia  |H>8ted  to  the  Meerut  District  aa  District 
Engineer. 

Rae  Sohan  Lai  Saheb,  Assistant  Engineer,  1st  grade,  Agra 
Executive  Division,  is  transferred  to  the  Bijnor  District  as  District 
Engineer,  vice  Mr.  H.  C.  Hattie. 

liae  Mohiin  Lai  Kateha  Saheb,  A.ssistant  Engineer,  1st  grade, 
ia,  on  return  from  privilege  leave,  re-posted  to  the  Jalaun  District 
aa  District  Engineer. 

Mr.  A  H.  Ashton,  Assistant  Engineer,  lat  grade,  is  transferred 
from  the  Jalaun  to  the   Etawah  District. 

Rae  Muhendro  Natli  ('h;ikri>varti  Saheb,  Assistant  Engineer, 
Ut  grade,  is  transferred  from  the  Allahabad  to  the  Hamirpur 
District  as  District  Engineer,  rice  B;ibu  Agliar  Lai  Hose. 

inliiim  (!:n9inccvin9  |]atcut  Jlegietcr. 

SPKCiriCATlOKS  of  the  underraentioned  inventions  hiivc  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  tho  Otlice  of 
the  Secretary  to  tho  Oovernmnit  of  India  in  fh<>  Home 
Department : — 

Tho  Tth  ICareh  1888. 

200  of  87«  Williun\  ilackson,  Engineer,  Thorn  throve,  Mnunotiold, 
.MhmiIoimi,  Sootlanil."  -  For  improrfinnilH  in  ttovtn  for 
htating  air. 

230  of  '87.  — Walter  Tliouiaon,  Zemindar,  of  Kelieoa,  .Shahalwd, 
llcngiil,  .lanios  Mylne,  Zeniindiir,  of  Ut'licea,  Shaha- 
tmd,  Ucngal,  and  .lames  liiuKlmni  Alliott,  Engineer, 
of  Nottingham,  Knglaud.  —  A'of  improtymrnti  in  crn- 
trifiigal  mnrfiinrx  or  tpinntri  Jet  ilraining  ttujar 
ami  ot/ifr  purjHises. 


WANTED  AS  GENERAL  FOREMAN. 

ASTE.VDY  umii  jKissossing  a   good   gcnoral    knowlodgii  of 
Mwhanicjil  Engineering,  Iron  Founding,  itc. 
For  terms  of  ongagnnient,    salary,    itc,    apply,    forwaitUng 
copies  of  certificates,  to 

ROH.^ON  A-  Co., 

.}fii;/n  Kond,  lAthore. 

WANTED  BY  THE  S.  I.  R,  COMPANY. 

KN(;lNKKKS  AND  .slMtVKVttKs. 

EXPEHIKNCKI)  IX  SURVEYINC,  LEVKLLINO 
!ind  laying  out  llailways.  To  coniiH>tent  nion  eniploy- 
ment  can  l>e  insured  up  to  end  of  August  next.  Apply, 
atiiting  antocodents,  age,  experience,  and  salary  expccU-d,  to 
tAe  undersigned.  DAVTHLOUAN. 

Chiff  Eugiiierr,  S.  I.  Rai/waif. 
rric/iinopo!;/,  MarcJ,  17,  ISSt!.  '         '  (89) 


NOTICK. 

ALLAHABAD  MUNICIPAL  BOARD. 

WITH  refercni-c  to  the  lulvcrtisenu'nt  callhig  for  I'lan  and  KsUmato 
for  a  Muniiipal  H;ill  for  this  t'ity.  notii-e  is  herflby  given  that 
tJbe  Board  do  not  wish  to  tir  down  oom|)otitoni  to  tho  actual  lizoa  of  tho 
raoma  therein  given  ^.s  I'n.-  :im  tlieir  areas  are  not  decreased. 

Ry  order, 

T   R.  EDMONSON 
Secretary,   Municipal  lioard,  Allahabad. 
AuAUABaO,  30(A  /V6ruary  1888. 


A    GREAT    WANT  SUPPLIED. 


Jicfii.sUnil  14th  October  1H7S. 


CYLINDER  OIL. 

TURNEE,  MORRISON  S5  Co.,  Calcitta, 
(93) f^olf  .i(j>'vt.'!   jor  Ke.ngal. 

WANTED  IMMEDIATELY 

ASKCKKTAllY  for  tho  Uniballu  District  Hoard.  Ho  must  possess 
thn  following  iiualitioutions  :•  - 
(1)  A  fair  knowledge  of  English  ;  (2  experience  in  the  husincss  of  a 
District  Ollice ;  (.'t>  oxpeiicncc  uis  a  Tahsililar  or  otherwisol  in  the 
practical  supervision  of  Public  Works.  Salary  Rs.  200  a  month  with 
travelling  allowance  at  the  rates  allowed  to  Extra  .\sai8ti»nt  Com. 
niissioners.     A  rctire<l  Tahsildar  preferred. 

Apply,  with  copies  of  testimonials  (original  sent  will  not  be  re- 
turned) to — 

TiiK  DEPUTY  COMMIS.srONKR,   Vmhalla  City. 

PHOSl'KCTUS  OK 

THE  NAINI  TAL  WIRE-ROPE-WAY  CO.,  "LD." 

RKCISTKRKI)   UNDKU    llIK    INPIAN    COM  I'ANIES'  ACT  OP 
ISS2,  where  the  liability  of  each  Shareholder   is  Limitod  to   the 
amount  of  his  shares. 

Capital,   Rupeis   Two    Lacs   (with  'power   to   increase)  Divided  into- 
2,()(M)  Shares  of  Rupees  UK)  each. 

Payable  as  follows:  Rs  10  on  application,  Rs.  l.'S  on  allotment, 
and  tlio  balance  as  recpiired  after  giving  one  montli's  notice  ;  calls  not 
to  exceed  Rs.  10  per  share. 

PROVISIONAL  DIRECTORS. 

S.  Hanna,  Esi|.,  i'.k. 

P.    E.   0.    Matthews,  Esq  ,  RuiUlev  ami  Contractor. 

D,  Tjiucastor,  Ksmj.,  Manager,  Rohilkund  and  Kvunaon  lUnk,  Limited, 
Naiui  Tal. 

(;  Phillips  Esq.,  Messrs.  Murray  &  Co.,  Nam!  Tal,  (with  power  to 
add  til  thi'ir  numlKir.) 

BANKERS.  Tlie  Rohilkund  and  Kuuiaon  R:inU,  'Limited,' Naini 
Tal,  Itari'illv,   and  Cawnpori^ 

MANAGING  DIRECTOR.     (I'koTkm)  S.  Haumi,  Est].,  c.K. 

SECRETARY.  (I'no  Tkm  )  I)  fjancaster,  Esq.,  Manager,  Rohil. 
kund  and  Kuniaon,  Rank  "  biinited." 

The  Company  has  Ix-en  formed  for  the  purpose  of  carrying  Goods, 
Stores,  Haggage,  Mails,  Produce,  Material,  &c.,  from  Naiui  Tal  to 
Krttligodani,  and  Vi^-e  Kfi«f  with  intermediate  stations  by  means  of  a 
Wire  Ro|)eWay  ilriveu  by  water  power. 

Wire  Rope- Ways  have  bi-on  in  existence  for  some  years  in  many  parts 
of  the  world,  anil  have  worked  satisfactorily  and  witli  iirotit,  and  there 
arc  excellent  gi-ounds  for  Iwlievini;  that  the  proposed  Wiro-Rope-Way 
will  prove  a  great  success  and  yield  a  good  profit  to  Sliarcholders. 

Tho  time  occupied  by  carts  ft om  Kathgodam  to  Naini  Tal  is  three 
(.1)  days,  the  cost  per  nuuind  being  S  annas,  by  the  ilirect  route,  and 
by  nu-ans  of  wolies  the  time  occuined  is  from  six  ((>)  to  eight  (S)  hours 
and  the  authorised  rate  is  Rs.  1  per  maund,  the  time  occupied  by  tho 
Wiro-Rope-Way  will  lie  three  (,•?)  houis  and  the  average  cost  (.^)  five 
annas  per  niaunil,  so  that  the  saving  in  Imth  time  and  cost  will  ho  con- 
siderable, besides  which  there  is  tho  avoidance  of  all  annoyance  and 
delay  in  obtaining  coolies  at  the  starting  stjitions. 

Tlie  cost  of  the  Wire- Rope- Way  is  estimated,  including  working 
capital  at  Rs  1,K0,(XX),  which  amount  it  is  uioposed  to  call  up  gradu- 
ally OS  already  stjite.l,  nx.  :  -Rs.  ID  per  share  on  application,  Rs.  l.''> 
per  share  on  allotment,  and  the  remaining  Rs.  ?.■>  per  share  as  required 
by  calls  not  excee<ling  Rs.  10  each  on  giving  one  numth's  notice. 

The  Projector  has  gone  into  the  matter  <-oniplotoly,  and  estimates 
tho  TralHc,  iMised  on  tho  Municipal  ii'turns  and  otlicial  sources,  ot  not 
loss  that  2,O(),0IK)  maumls  per  annum,  and  there  is  every  reason  to  ex- 
pect that  this  ijnantity  will  l>c  oxoeodod  from  the  rapid  extension  of 
this  favourite  smnmer  retreat. 

The  average  rate  per  niaun.l  is  .I  nnnns,  at  which  2,0(1,000  maund.-f 
wouhl  yiehl  Rs  t)2.:ilX).  from  which,  ilcdmting  estimated  repairs  and 
working  chargi's,  Rs.  37,.'>0(l  would  leave  Rs.  o.'i.tXK)  yearly,  which 
woiild  yield  a  Dividend  of  Vif.  per  cent,  on  Rs.  2,(W,(X10.  If  the  isau.> 
of  eaitital  be  fixed  at  Rs.  1,S(),000,  tho  profit  houKI  be  nearly  14  per 
cent.  Thnt  yield  is  expected,  assuming  cost  of  working,  maintenance, 
and  repaii-s  to  lie  the  same  as  those  stilted  in  the  estimate,  hut  tho 
I'rojector  Iwlievos  that  it  will  hi-  possible  to  reduce  those  charges 
without  detriment  to  the  working  of  the  line. 

Naini  Tal,  atl'ording  an  ample  water-supiily,  offers  every  facility  for 
working  the  line  at  a  minimum  cost. 

Though  the  vontuie  is  a  novel  one  for  India,  yot  the  promotets  arc 
sanguine  of  success  owing  t«>  the  unique  advantages  offered  by  Naini  Tal 
in  the  conformation  of  tho  ground  to  1)0  got  over  and  in  its  unfailing; 
waU'rsnppIy.  anil  confidently  recommend  the  scheme  for  the  considera- 
tion of  the  public  as  a  safe  and  profitsble  investment. 

Pull  particulars  regarding  the  scheme  in  its  Pinanoial  and  Engineer- 
ing fei'tnres  are  obtainable  on  application  to  the  Managing  Director, 
Edge  Hill,  Naini  Tal. 

Applicritions  for  shares  to  lie  made  to  tlte  Rohilkund  and  Kumaon 
Bank,  Limited,  Naini  Tal  (!)1) 
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EAST  INDIAN  RAILWAY. 

PUBLIC    AUCTION   SALES. 


Sales  by  Public  Auction  will  be  held  as  under  of  scrap,  cast 
and  wrought  iron  and  other  metals,  old  i-ails  of  sorts  and 
shBBs,  steel  tyres,  steel  crossings,  old  sleepers,  miscellaneous 
firewood,  and  packing  cases,  old  iron  and  wooden  gates,  doors 
and  windows  of  sorts  and  sizes,  old  blacksmith's  bellows, 
cast  iron  girders,  fog-signals,  bazar  weights,  office  furniture, 
roofing  iron  work,  stoneware  pipes  and  other  stores,  including 
a  quantity  of  condemned  medical  stores. 

1.  Asansol  on  the  2nd  April  1888. 

2    Jamalpore  on  the  5th  „ 

3.  Dinapore  on  the  9th  „ 

4.  Allahabad  on  the  12th  „ 

5.  Gawnpore  on  the  16th  „ 

6.  Ghiziabad  on  the  20th  „ 

7.  Delhi  on  the  23rd  „ 

Terms  cash  before  removal,  and  a  deposit  of  20  per  cent. 
to  be  made  at  the  time  of  sale. 

All  lots  to  be  paid  for  and  removed  witliin  twenty  days 
from  date  of  sale,  failing  which  ground  rent  will  be  charged 
at  the  rate  of  three  rupees  a  day  for  each  lot  or  portion  of  a 
lot  remaining  on  the  Company's  premises. 

Full  particulars  can  be  had  at  the  stations  where  the  sales 
are  to  be  held,  on  application  to  the  Storekeepers  at  the  re- 
spectire  depots. 

Sahe  at  each  place  to  commence  at  8  a.m. 

D.  W.  CAMPBELL, 

Agent. 
Caloutt.*  ;       \ 
2th  March  1888.  /  (88) 

AN  ENGINEER,  <fec.,  of  many  years'  practical  experience 
at  Home  and  in  India  is  open  to  an  engagement.  Large  ex- 
perience in   seating   boilers,  building,   &.c.  Good  testimonials 

reference,  &c. 

Address— H.  F.  B., 

c/o  "  Indian  Engineering," 

(84)  Calcutta. 


P.  W.  D.  NOTICE. 

Tenders  are  invited  for  the  execution  of 
ordinary  repairs  to  Government  buildings 
in  the  Calcutta  Circle,  during  1888-89. 

Separate  tenders  should  be  submitted  on   printed   forms   to 

be  obtained  at  the  Office  of  the  Superintendent  of  Works  lor 

Huildmgs  m  each  of  the  Sections  noted  below  :— 

No.  1  Section._All  Buildings  east  of  Comwallis  Street,    Ool- 

lege     Street,     Wellesley    Street  and   Wood 

Street,    excluding    the    Surveyor    General's 

Office. 

N«.  2  Section._All  Buildings  lying  between  the  above 
Streets  and  Clive  Street,  Dalhousie  Square 
West  and  Council  House  Street,  except 
Orovemment  House  Buildings  and  the  Indian 
Museum  Buildings. 

No.  3  Section.— All  Buildings  lying  between  the   above  and 

the  Strand  Road,  except  No.  3,  Church  Lane. 

No.  4  Section.— All  Buildings   (except   Belvedere   Buildings) 

situated  in  Alipore,  Kidderpore  and  Russa. 
No.  5  Section.— All     Buildings   situated  in    Dhullandah   in- 
cluding the  Presidency  Jail. 
Tenders  will  be  opened   by  the  Superintendent   of   Works 

at  his  office  on  the  following  dates  : ' 

For  Sections  No.  1  &  4  on  Tuesday        20th  March  at  3  p^ 
"  "         »      2  &  .5  „  Wednesday  2l8t       „       ,    3  p.». 

"  >'         >>         3       „  Thursday     22nd      „        '„  3  p.^. 

Writers  Buildings,  »  G.  F.  K  S.  NEILL,  Liedt.-Col.,  M  S  C, 
Calcutta  ;  V 

Thim  March,  1888.  )       Superintendeni  of  Works,   Calcutta. 
(92) 


IMPORTANT  SALE 


OF 


Fop  Sale. 

200  WHEELS  for  Handbarrows,  1.5J'  diameter,  quite  new. 
Complete   with  2    brackets   and    4  bolts  for   each. 
Price,  Rs.  2,  each,  delivered  Lahore  Station. 

NIHAL  CHAND, 

Contractor, 

(80)  Lahore. 

BENGAL-NAGPUR  RAILWAY. 

EXPERIENCED   ESTIMATORS  for   Railway    «ork  (Bridges 
Station  Buildings,  and  Staff  Quarters)  wanted   iinincaiatelv. 
To  report  at  Nagpur.     Pay  Rs.  65  a  month. 

Apply  to — 

G.  A.  ANDERSON, 

Fop.  Agbnt  asd  Chief  Engineer, 

(85)  B-N.  Raihmy,  Nagpur,  C.P. 

Mymensingh  District  Board  Notice. 

WANTKD  a  competent  Overseer.  .Salary  Rs.  100  per  month, 
including  travelling  allowance  for  two  montii.s  at  present.  The 
candidate  Bhonld  posse-ss  the  certificate  of  an  Overseer,  Public  Works 
Department,  with  two  years'  practical  training.  Certificate  from  his 
la.st  superior  officer  is  indispensable. 

.\j)plic»tion«,   with  copies  of  testmoniaU,  will  be  received  up  to  26th 
March  1888. 

HERA>rBO  NATH  DAS8, 

I'l^TRICT  KncIKKKR. 

Mymensisoh,  3rrf  March  1888. 


Valaable  Leasehold  Property  in  Bombay. 


Preliminary  Announcement 

To  be  sold  by  Public  Auction,  on  a  day  to  be 
hereafter  fixed  (unless  a  suitable  offer  is  previously 
obtained  by  Private  Contract)  by  order  of  the 
Mortgagee  and  on  account  and  risk  of  the  Official 
Assignee  as  the  Assignee  of  the  estate  and  effects 
of  James  Donald  of  Bombay,  the  whole  of  the 
valuable  property  known  as  the  Ripon  Iron 
Works,  situate  at  Frere  Road,  Bombay,  with  all 
the  machinery  and  fittings  used  in  connection 
therewith. 

For  further  particulars  and  conditions  of  sale 
apply  to  the  Undersigned,  Solicitors  to  the  Mort- 
gagee, 

TOBIN  AND  ROUGHTON, 

70,  Tamarind  Lane, 
(83)  Bombay. 
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TO  BE  SOLD. 


BV  Public  Auction  to  the   Highest  Bidder  on  Monday,  the  19th  day 
of  March  1888. 

BY 

Messrs.     MACKENZIE  LYALL&  CO. 

Under  instructions  from  Balxjo  Rainkissen,  the  Official  Liquidator  of 
(he  Imperial  Ice  Company,  Limited,  under  an  order  for  that  purpose 
•Stained  by  him  from  the  High  Court,  dated  the  23rd  day  of  February 
Ust,  at  the  Company's  Ice  Factory  at  Bhowanipore  aforesaid,  the 
wiiole  of  the  machinery  and  plant  of  the  said  Imperial  Ice  Company, 
limited,  {viz) .  — 

ValaiU>Ie  Ice-making  Machines  together  with  Pumps,  Tanks  and 
•ther  nectasaries  for  carrj'ing  on  an  Ice  Industry. 

These  machines  arc  known  as  the  Binary  Absorption  System  Ma- 
etunes  for  making  Ice.  This  system  of  making  Ice  is  cheaper  and 
■■far  than  any  other  system,  and  the  liquid  used  in  making  Ice  by 
these  machines  is  Sulphuric  called  Oxide  (a.) 

The  whole  of  the  machines  are  in  first-class  condition.  Portions  of 
theee  have  been  in  use  for  three  years  and  portions  for  two  years  and 
that  even  not  constantly. 

For  further  pa  ticulars  and  conditions  of  sale  apply  to  Baboo  Ram- 
kiMen,  the  Official  Liquidator,  at  No.  23,  Strand  Road,  or  to  his 
Attorney,  G.  Gregory,  No.  11,  Old   Post  Office  Street,  Calcutta.      (86 


Hodgart's  Patent  Combined 

Lever  and  Hydraulic 

Cotton  Press. 

Estimates  for  Press  complete,  spare 

Gear,  Pumps.  Engines  and  Boilers 

supplied  on  application. 


BETTS,  CRAIG   &   Co.^ 
Bombay, 

(25)       Sole  Agents  for  India. 


GREAT  INDIAN  PENINSULAR  RAILWAY, 

OLD  RAILS  FOR  SALE. 

THK  Acting  Agent  will  be  prepared  to  receive  at  his  Office,  Victoria 
Terminus,  Bombay,  up  to  1  r.M.  (Gunfire)  on  Wednesday,  the  28th 
■roximo.  Tenders  for  the  purchase  of  tlie  following  old  Rails  double 
keadeil  Section  681bs.  to  8511)8.  per  yard. 

VIZ  : — 
2,100  tons  Old  Iron  Rails  in  various  lengths  from  12ft.  to  26ft. 
100  tons  of  pieces  of  Old  Rails  10ft.  and  under. 
100  tons  of  pieces  of  Steel  Rails. 
The  same  are  now  lying  on  the   Company's   premises   Wari   Bunder, 
Mazagon.  Bombaj',  and  may   Ijc  \-iewed   on   application  to  the   Wharf 
Snperintendent. 

Offers  (which  must  lie  made  on  the  Company's  form  to  be  obtained 
from  the  undersigned)  must  specify  the  quantity  required  the  rate  per 
ton  weighed  over  on  the  spot,  and  the  period  within  which  delivery  of 
the  Rails  will  be  taken. 

Delivery  will  he  made  by  the  Company   into   Barges   to  be  provided 
•ad  placed  by  the   purchaser  alongside  the   Wharf.     Payment  must  be 
made  at  the  time  of  delivery. 
The  Acting  Agent  reserves  the  right  to  reject  any  or  all  of  the  Tenders. 
Storekeki'er's   Offick,  Parel  ;\  ALFRED    KING, 


(70)     20/A    February    1888. 


./ 


>torpkifpfy 


^TBTT-A-H-T    Ac    OO., 

ESTABLISHED  MORE  TH*\N  100  YEARS. 
Coach  Builders  to  all  the  Viceroys   and  most  of  the  nobility  of  India 

Five  Medals  for  excellence  of  work. 
Carts  as  per  illustration  from         ...  ...  ...  Rs-  375 

Phaetons  from  ...  .••  •■■  •••     ••     '^ 

Only  best  procurable  Materials  used  an<l  all  work  guaranteed.    Mate- 
rial supplied  at  the  lowest  rates.     Catalogues  on  application. 

(71)8,  OLD  COURT  HOUSE  CORNEK,  CALCUTTA. 


GREAT 

WESTERN 


[29] 


HOTEL, 

BOMBAY. 


India   Hnbbep  Sheets. 

BEST  QUALITY. 

FORNARO  BROTHERS, 

8  Mangoe  Lane. 

(79) 


The  ENGINEERINC  &  MINING  JOURNAL 

SuBscniPTioN  Pkick,  includiug  postage  for 
India  and  all  countries  in  the  Postal  Union, 
$5=20«.  =R8.  14  per  annum.  All  payment* 
must  be  made  in  advance. 

rphe  Scientific  Publishing  Co., 

27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engintering. 

TRAUTWINE'S 

FOCHET  BOOK 

"  Beyond  all  question  the  best  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared."— "Manual  for  Railroad  En- 
GINEKR.S,  hy  Prof.  Oeorge  L.  Vose,  C.E. 


JOHN  WILEY  &  SONS,  New  York. 
(72)  E.  &  F.  N.  SPON,  London. 


PATENT  POCKET  SLIDE  RULES, 

For  Bn.8rlneerlne:  Calculations, 

Forgiving  at  sight  results  ivhich  ivauld  otfurmst 

he  only  obtained  by  -working  tedious    mathemaiitul 

/o^muliE. 

Deai^d  and  patented  \>v  LALA  OANOA  VLkVL, 
A.  M.  I.  C.  E.  M.  I.  M.  E.,  Ex.  Ung.,  P.  W.  D.,  Punjab 
No.  l.--For  Scaiitlinprs  of    Timber  in  Beame  and 
S  (  Joistp,  and  for  Striiins  on  Truasea,   Ap- 

%  plicable  to  all  forma  and  Spans.     Prictt 

f^  Us.    ..  ..10 

W     No.  2.— For  Thlckneas  of  Retaining  Walla  (leTel 
p.  topped  and  aurchar(:ed),  all  ahapea  aad 

g  hei^htf*,  under  all   possible  conditions. 

RJ  Price  Hs.  ..  .6 

^  Ko.  3. — For  Strains  on  CJirders  (plate,  braced, 
lattice,  warren,  &c.,  all  form  and  spans) ; 
Benfiing  and  shearing  Stniins  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  counter-bracing  deter- 
mined at  sight.  Price  Us.  ..  10 
:-  V.                  FULL  SET  FOR  Rs.  24 

Illustrated  Pamphlet   of  Inatructiona,     shewing 
several  examples  worked  out,  accompany  each  in- 
strument.    Pamphlet  separate,  8  .innaa. 
JOHN  FLEMING  &  COMPANY,  BOMBAY. 


GEO.  G.AHAGAN  &  CO., 

ENGINEERS,    FOUNDERS,    AND    TIMBER  MERCHANTS. 

CASTINGS  UP  TO  30  TONS  DAILY.    FORCINGS  UNDER  STEAM  HAMMER^    RIVETTINC  BY  HYDRAULIC  RIVETTER. 

Desifjrt.-,  and  Estimates  fm-tushed  for  Bridges,  Roofs,  and  all  kinds  of  Iron  and  Brass  work. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN  FIRMS:— 

BrO^ni    and    May's    Portable    Engines,    Vertical    Engines,    and    Centrifugal   Pumps.     ThO  ZUieilish  DynamitO 

Company-    The  Unitod  Ehonish  Wostplialiaa  Gunpowder.    Lee  and  Son's  Celebrated  Portland  Cement 

J-  S-  Morgan  and  Son's  Mungalore  Tiles. 

FOR  SALE  : — Corrugated  Iron,  ("Ash  and  Lacy's"  well-known  Globe  Brand,)  Plate,  Bar,  Angle  and  Tee  Iron,  Oast  and 

Wrought  Iron  Pipes  and  Fittings,  Tools,  &c. 
SlasffOTT  Coats  Iron  anl  Stool  Compaay's  Stool  anl  Iron  Ansrles  and  Tees.   Flat,  Bound,  and  Square  Isars  "  Coats  Best." 
No.  1  Dynamite  ...  ...  Rs.  1    6  per  lb.     I    No.  1  Blasting  Gelatine  ...  ...  Rs.  1    12  per  lb. 

Treble  Dynamite  Detonators  ...     „    2  10  per  100    I    Gelatine  Detonators         ...  .-     „    2    14  per  100 

(44)  BELLASIS  ROAD,  BYCULLA,  BOMBAY. 
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Moticts. 


The  Office  of  Publication  of  itibian  digiiictfiuj  is  at  the  "  Star 
Press,"  19,  Lull  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  shoidd,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particidarlfi  requested  that  all  letters  on  busi7iess  concern- 
ing SJihscriptioas  and  adeertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmbii,  Lawrir  &  (;o.,  103,  Clive  Street, 
Calcutta;  and  all  remittances  be  made  payable  to  them. 


INDIAN  ENGINEERING. 


SATURDAY,  MARCH  'U,  1S8S. 


Quarterly. 

Eg.  4 


(5ei'ms  of  S5ubsoi-iption  : 

Yearly.  Half-yearly. 

Including  Postage  in  India        ...  Es.  12     ...     Es.  7 

Specimen  copy — Free ;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  exchange 
»nd  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Comhill,  B.C. 

NEW  YORK. — TiiK  Scientific  Poslishino  Co.,  27,  Park  Place. 

ROME.— LOESCHER  &  Co. 

STR.AITS  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 
CHINA    AND   JAPAN. — Lane,  Crawford   &   Co.,     Hong-Kong. 

Slianghai,  and  Yokohama. 
JAYA.-G.  Koi-FF&Co.,  natavia. 
AUS'ri!.AL[A.--GoRi)Ox  &Gotcii,  ^MhuHrne,  Syd.nei/,  and  Brisbane 


,?c.'ilr'   of  (^'luiTijcs   fot  ,A'tlurrtiseinent8. 

One   H;.ye.  Half  Page.         Quarter   Page.  Kiglith   Page.         Sixteenth  Page. 

Es.  f>0     ...     Es.  :;0     ...     Es.  18     ...     E.S.  10       ...       Es.  6. 
Double  tliese  lates  for  ontsiile  front. 
An  :i.lln\vniK;p  ismnds  for  fiiiitiiiiions  Miserfions. 

NOW  itKADr  IS  pamphlut  form. 

GANGA  RAM'S  TABLES, 

FOR 

ROLLED  IRON  BEAMS, 

On  paper  the  size  of  MolesicortKs  Pocket  Book. 

Price  Ee.  1  Cash. 
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THE  BOMBAY  P.  W.  D. 

We  learn  on  good  authority  that  all  the  proposals 
of  the  Bombay  Government  for  the  i-eorganization  of  the 
Public  Works  Department  have  been  accepted  by  the 
Government  of  India.  We  are  assured  that  the  course 
followed  by  Lord  Reay  throughout  was  not  dictated  by 
personal  motives  and  that  he  was  actuated  purely  by  a 
desire  to  secure  efficiency  and  economy.  Be  this  as  it 
ma}',  we  are  sorry  to  find  that  he  has  gained  his  point. 
His  object  has  been  to  separate  the  Chief  Engineership 
from  the  Secretaryship,  and  this  he  has  succeeded  in  do- 
ing. We  have  always  protested  against  the  innovation, 
and  have  already  recorded  our  views  on  the  disadvantages 
of  a  dual  system  of  Departmental  Administration. 

We  are,  however,  immediately  concerned  with  the  re- 
sult as  regards  Colonel  Goodfellow,  and  here  we  find  thak 
Lord  Reay  has  not  been  made  to  eat  the  leak — contrary 
to  what  we  wished  and  expected.  Colonel  Goodfellow 
gets  the  Chief  Engineership,  First  Grade,  but  will  not 
hold  the  Secretaryship.  This  is  what  was  originallj 
offered  him.  There  are  other  changes,  some  of  which  wa 
anticipated.  The  Chief  Engineership  of  Irrigation  is  to 
be  abolished,  and  thus  frustrate'  the  hopes  of  many  in  the 
Irrigation  Branch  of  the  Department  who  naturally  look- 
ed to  this  eventuality  in  their  Service. 

We  are  not  permitted  to  say  more  on  the  subject  at 
present.  The  proposal  will  soon  see  the  light  of  day.  In 
the  meanwhile  we  are  not  disposed  to  give  Lord  Reay 
credit  for  all  the  good  intentions  in  this  matter  to  which 
his  friends  and  admirers  consider  him  entitled. 


The  Gazettes   

Patent  Register  

Selected  British  Patents. 


(Dhitiiarn. 


Bradlky.— Off  Saugor,  on  29tb  November  1887,  Henry  Charles 
Bradley,  of  the  P.  W.  Department,  aged  36  years. 

Barnfathkr. — At  Tiiril)ridi;e,  on  20tli  February,  W.  Barnfathor. 
P.  W.  D.,  Bengal,  retired. 

EDITOEIAL  ANNOUNCEMENT. 
Several  Letters  and  Articles  are  held  <jver   for  want  of  space. 


BENGAL  ADMINISTRATION  REPORT,  P.  W.  D., 

1886-87. 
The  official  year  which   closed  on  the  .31st  March  last, 
was  a  busy  one  in   the   Public   Works   Department,  both 
in  the   Imperial  and   Provincial  services.     Great  activitj 
was  manifest  in  all  its  branches,   and  the    report  records 
details  with  a   minuteness    which   leave    nothing    to   be 
desired.     The    outlay    of  the   year  under  review  on  Civil 
and   Military   Works  amounted  to  Rs.    78,26,784,   distri- 
buted as   follows : — Imperial  Military  Works,  Rs.  5-3,928, 
Imperial  Civil    Works,  Rs.     5,10,257,  making  a   total    of 
Rs.    5,64,185 ;     while    under     the    head    of     Provincial 
Expenditure  the   total   is   Rs.   38,85,400,   and    the    local 
funds   make    up  the  balance,  Rs.  33,77,193.     A  noticeable 
feature    in  the    accounts  is    that   under  the  head  of  Im- 
perial Military  and  Civil  Works,  the  outlay  has  fallen  short 
of  the   grant    under  every   head,  representing  a  saving  of 
Rs.  13,415  ;  whereas  in  the   Provincial   expenditure,  it   ex- 
ceeded the  revised  estimate  by  Rs.    5,65,406.     The  excess 
is  mainly  accounted  for  by  the  adjustments  in  the  accounts 
of  the  expenditure    on    the    Burrakur    Iron   Works  from 
1882  to  1887,  the  latter,  it  should  be  remembered,  was  the 
last   of  the  five-year    Provincial    Contract,    which    com- 
menced on    the   1st   of  April  1882   coincident   with   the 
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beginning  of  Sir  Rivers  Thompson's  government  and  the 
introduction  of  the  contract  system.  If,  however,  the  large 
amount  mentioned  above,  which  was  not  provided  for  in  the 
Budget  or  the  subsequent  revised  estimates,  be  eliminated 
the  excess  is  represented  by  Rs.  10,403.  A  sum  of  Rs.  11,716 
»nd  of  Rs.  1,01,189  were  expended  from  contributions  under 
Imperial  and  Provincial  services,  against  the  revised  esti- 
mates of  Rs.  14,981  and  Rs.  94,762,  respectively.  The 
expenditure  on  Original  Works  (Provincial)  shews  an  in- 
crease of  about  seven-and-a-half  lakhs,  which  occurs 
under  the  head  of  Civil  Buildings,  against  the  actuals  of 
1885-86.  We  regret  to  observe  that  the  Burrakur  Iron 
Works  give  very  unfavourable  returns,  on  the  one  hand 
the  demand  for  pig-iron  had  fallen  off,  and  on  the  other 
its  stock  rose  from  677  tons  at  the  beginning  of  the  j^ear 
to  3,683  tons  at  its  close.  Denham-Olpherts'  sleepers, 
which  are  manufactured  at  the  foundry,  were  not  in  re- 
quisition, and  the  work  there  was  consequently  slack. 
There  was  some  compensation,  however,  for  this  loss  by 
ma  increase  in  the  orders  for  miscellaneous  castings,  but  as 
they  do  not  consume  much  iron  the  diminution  in  the 
stock  was  not  appreciable.  Our  readers  will  remember 
that  the  year  1886-87  was  an  exceptional  one  for  heavy 
floods.  Curiously  enough  their  ravages  were  not  only  con- 
fined to  some  of  the  districts  in  Behar,  but  Rampore- 
Beauleah  and  even  far  off  Tipperah  suffered  from  them. 
The  P.  W.  D.,  however,  were  equal  to  the  occasion,  and 
all  that  could  be  done  to  prevent  extensive  damages  was 
successfully  adopted.  In  regard  to  Irrigation  the  total 
capital  expenditure,  not '  charged  against  revenue  to  the 
end  of  the  year  under  notice,  amounted  to  Rs.  5,75,63,328, 
Against  sanctioned  estimates  aggregating  Rs.  6,93,74,384, 
leaving  an  unexpended  balance  of  Rs.  1,18,11,056  at 
the  close  of  the  year.  This  is  made  up  by  the  Orissa 
Canals,  Rs.  88,88,440;  Midnapore  Canals,  Rs.  54,776; 
Hidgelee  Tidal  Canal,  Rs.  22,790  (the  excess  being  re- 
presented by  loss  of  exchange)  ;  Sone  Canals,  Rs.  28,90,630. 
Agricultural  works  next  come  on  for  a  share  of  at- 
tention. They  embrace  a  very  large  series  of  works  with 
complicated  accounts.  Under  the  head  of  Receipts  we  find 
that  the  Government  embankments  (Imperial)  and  the 
Tuccavee  embankments  under  contract  (Provincial)  amount 
to  Rs.  7,919,  against  Rs.  9,601  for  the  previous  year — -the 
chargesunder  the  same  headscome  up  toR.s.  6,43,381,against 
Rs.  8,63,073  in  the  previous  year.  Taking  the  Orissa  Canal, 
the  Budget  estimate  for  capital  outlay  during  1886-87 
was  Rs.  6,40,000,  but  in  anticipation  of  short  outlay  the 
revised  estimate  was  reduced  to  Rs.  5,48,000.  In  the 
Midnapore  Canal  the  amount  of  estimate  sanctioned  by  the 
Secretary  of  State  for  India  was  Rs.  83,41,769,  expenditure 
during  the  year  Rs.  4,856,  total  to  end  of  1887,Rs.  82,92,527, 
leaving  an  unspent  balance  of  Rs.  49,242  ;  less  receipts  on 
capital  account  Rs.  5,534,  giving  a  net  total  of  unspent 
balance  of  estimate  Rs.  54,776.  The  largest  traffic  on  the 
Hidgelee  Tidal  Canal  for  the  quinquennial  period  1882-87, 
was  in  1883-84, viz., Rs.  36,42,029,and  thelowest  in  1882-83, 
viz.,  Rs.  23,88,244,  that  for  1886-87  takes  the  third  place 
with  Rs.  31,48,826,  the  tollage  being  in  the  .same  propor- 
tion.  The  principal  Imperial   Agricultural   Works  under- 


taken were  the  Surpai  and  theBulluBheelDrainage Works 
besides  embankments  of  1,122  miles  in  length.  The 
Provincial  Works  under  this  head,  of  which  the  cost  is  in 
the  first  instance  provided  by  Government,  but  afterwards 
recovered  by  the  District  Officers  from  the  zemindars 
benefitted,are  the  Howrah  Drainage, the Rajapore  Drainage,, 
the  Dancoona  Drainage,  the  Tuccavee  Embankments  under 
contracts,  and  those  not  under  contracts.  In  the  Sone 
Circle  the  expenditure  was  Rs.  8,14,062,againstRs.  8,01,208 
in  1885-86.  The  gross  area  commanded  by  the  canals  is 
1,728,509  acres  of  which  the  culturable  area  is  said  to  be 
1,350,396  acres,  and  the  area  that  can  be  irrigated  with 
reference  to  the  supply  of  water  is  1,016,400  acres. 
During  the  year  under  notice  there  was  no  high  flood  in 
the  Sone.  The  flood  of  the  river  Kao  at  the  aqueduct  in 
October  1886  was  the  highest  known  since  the  construc- 
tion of  that  work  in  1875.  The  river  Poonpoon,  which 
crosses  the  railway  line  from  Patna  to  Gya,  is  said  to  have 
risen  higher  than  has  been  known  for  20  years.  The  ex- 
penditure for  maintaining  the  works  of  the  Sone  Canals 
during  1886-87  was  Rs.  5,81,461,  against  Rs.  5,52,37a 
in  1885-86. 


FORESTRY  IN  MADRAS. 
I. 

We  have  before  us  two  Progress  Reports  on  Forest 
Administration  in  the  Madras  Presidency ;  one  for  the 
Northern  Circle,  one  for  the  Southern.  Colonel  Campbell 
Walker  is  responsible  for  the  latter  which  runs  to  a  length, 
of  32  pages  without  appendices.  The  name  of  the  author 
of  the  former  is  not  given ;  but  he  manages  to  give  all  the 
information  needful  in  13  concise  pages.  Happy  thought ! 
Might  not  anonymity  lead  to  some  curtailment  of  the 
inordinate  length  of  departmental  reports,  some  gain  of 
economy,  in  time  as  well  as  money  ?  Having  preferences 
for  economy  we  will  to-day  consider  the  Progress  Report 
of  the  Northern  Circle.  Apropos,  here  is  a  wrinkle  for 
severe  economists  who  are  by  way  of  laying  down  one 
strict  ratio  of  pay  for  all  the  world.  Demarcation  work, 
we  are  told,  proceeded  well  in  Ganjam,  Godavari,  Kistna, 
Cuddapah,  Bellary,  etc. — and  then — "  the  cost  of  demar- 
cation varies  not  only  from  district  to  district,  but  also  in 
the  different  parts  of  the  said  district ;  for  it  depends  so 
much  upon  the  nature  of  the  tract,  number  and  description 
of  cairns  or  posts  erected,  width  of  line  cut,  and  the  value 
of  labor. "  In  Kistna  lines  of  eleven  yards  width  were 
cut  originally  ;  but  Mr,  Homfray  reduced  the  breadth  tO' 
three  yards,  without  sacrifice  of  efficiency,  and  with  much 
saving  of  unnecessary  expense.  In  Godavari  lines  of  ten 
feet  were  held  to  be  necessary.  And  so  forth.  Circum- 
stances alter  cases,  in  short.  The  boundary  lines  in 
soma  places  have  been  made  to  serve  as  inspection 
paths  and  fire  lines.  Settlement  work  has  not  progressed 
well  in  Ganjam  ;  and  this  is  attributed  to  frequent  changes 
of  Forest  Settlement  Officers.  It  appears  to  us  that 
incessant  official  changes  are  the  curse  of  all  Indian 
Departments.  Queer  leave  rules  and  allowances,  and  the 
acting  appointments  that  are  supposed  to  compensate 
for    their  injustice,   keep  a  Government  servant — till  he 
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gets  into  a  sinecure,  if  he  ever  does — far  too  much  on  the 
perpetual  motion  trot  for  the  interests  of  the  Service. 
Then,  again,  Government,  especially  a  Government  working 
under  Grant  Duffiaii  Schedules,  is  very  apt  to  be  penny 
wise  and  found  foolish,  e.g.,  deputation  of  settlement  work 
in  Nellore  to  Divisional  Officers.  Until  it  was  discovered 
that  they  had  other  duties,  their  own  proper  duties  to 
attend  to.  Similar  misappreciation  of  the  bearings  of 
true  economy  has  led  to  neglect  of  Forest  Survey  Work. 
This,  it  seems,  has  not  been  carried  on  in  any  of  the 
districts  except  Ganjam.  By  way  of  makeshift  the  maps 
published  by  the  Survey  Department  have — "as  far  as 
available —  "  been  utilized.  This  sort  of  cheeseparing 
must  be  bad  economy  always.  It  is  indeed  the  reverse 
of  economical.  In  the  case  of  a  revenue  wiiming  de- 
partment it  is  inexcusable.  But  things  generally  seem 
loosely  arranged  in  Madras.  How  else  account  for  the 
following  paragraph  on  page  11  of  the  Report  we  are 
considering :  "  In  Nellore  some  grazing  dues  were  col- 
lected under  leases,  but  the  amount  is  not  known,  as 
they  were  erroneously  credited  to  Land  Revenue,  and 
a4justment  has  not  yet  been  made  ?" 

Let  us  turn  to  something  more  encouraging.  Ensilage, 
for  instance.  All  over  India  the  Forest  Department 
officials  are  doing  good  work  for  agriculture,  by  super- 
vising experiments  in  this  direction.  In  Cuddapah,  last 
year,  under  forest  auspices,  two  silos  were  made  ;  one  of 
hill  grass,  the  other  of  cholam  stalks.  Both  were  de- 
cidedly successful.  But  some  prickly-pear  silos  essayed 
at  the  s^me  time  proved  quite  a  failure,  nothing  but  in- 
digestible fibre  remaining.  It  has  been  suggested  "to 
sandwick  (sic)  prickly-}x;ar  \vith  grass,  so  as  to  retain 
the  moist  portion  of  the  prickly-pear."  Bellary  people 
are  less  liberal  in  their  ideas  than  Cuddapah  people.  A 
silo  .30' X  12'x  6'  was  made  there,  under  instructions 
from  the  Director  of  Settlement  and  Agriculture,  and 
filled  with  two  kinds  of  grass.  But  the  tide  of  popular 
prejudice  set  in  strongly  against  this  experiment.  The 
silos  have  not  been  opened  because  there  appears  to  be 
no  chance  of  the  people's  using  the  cnsuent  ensilage. 

In  Ganjam,  mahogany  and  soymida  febrifuga  seeds 
both  failed.  Teak  and  sal  seeds  succeeded.  Seedlings 
of  the  former  were  sent  for  trial  to  the  Berhampore  fuel 
raserv&s,  and  of  the  latter  to  the  Kistna  district.  In 
that  distinct  young  trees  .suffered  greatly  from  drought. 
In  Nellore  serious  damage  was  done  by  the  cyclone.  Out 
of  49,285  casuarina  plants  put  out  in  baskets,  three- 
fourths  were  destroyed  by  salt  water.  Ironwood  seed- 
lings sown  at  Sriharikot  suffered  similarly.  Mahogany 
cultivation  has  not  proved  a  success.  As  to  that  matter 
it  is  not  clearly  ascertainable  whether  the  cyclone  ought 
to  be  held  accountable  for  failure  ;  but  doubts  are  enter- 
tained whether  mahogany  can  ever  succeed  in  sand.  In 
Kistna,  ccara  rubber  cultivation  tried  on  the  Kondapalli 
and  Yonapalem  hills  failed  because  the  sites  were  too 
dry.  In  Kistna  seeds  of  the  Arabian  date  germinated 
well. 


officers.  Rest-houses  were  commenced  at  Waddagudem 
Jirigupa,  and  Ramaram.  The  Rollapenta  bungalow, 
which  fell  down  in  1885,  is  being  set  up  again  by  the 
contractor  at  his  own  cost.  The  trees  felled  during  the 
year  gave  an  income  of  Rs.  19,657.  In  one  way  and 
another  the  Department  earned  Rs.  1,17,282.  This  is  a 
falling  off  from  last  year's  results  by  Rs.  27,183.  The 
writer  of  the  Report  has  come  to  a  conclusion  that  in 
future  it  will  be  well  only  to  use  male  elephants  for 
forest  work. 


A  CAPITAL  SPEECH  AND  ITS  SUGGESTIONS. 

The  Vice-Chancellor's  speech  at  the  late  Convocation 
of  the  Bombay  University  deserves  notice  for  more 
reasons   than  one. 

He   deems  somewhat   more   than    mere   formulas  ne- 
cessary for  real  education.     He  sees — what  so  few  people 
are  *ble  to  see — that    technical    instruction,    when   it  is 
pursued  on    a  scientific    basis,    affords  exercise    to   the 
highest  powers    of  the    intellect,    that    it     takes    place 
legitimately  beside   and  not  beneath  the  lessons  taught 
by  a  customary    collegiate   curriculum.      And    what    he 
sees  he    speaks  of      It  is  well    for  University    Senates 
and  College    Dons,  and    all  men    who  are    apt  to  grow 
rusty   in    the  traditions   and    vaingloriousnesses   of    an 
Academic   course   to  be   told  home   truths   of  this  sort. 
Seldom  does  it  happen  that  any  man  in  authority  has 
courage   to   kick   against   the  pricks  of  conventionalism, 
and  tell  them.  Rightly  enough  perhaps,  according    to  its 
lights,  the  lights   of  bygone    days,  the    ruling  idea    of  a 
clas.sical  University  is  one-sided,  sophistically    intellectual, 
and  nothing  more.     It   desires    to  draw    men    away  from 
material  pursuits  to  scholasticism.     Granted  that  in  this 
there  is  a  power   that  makes  for   civilization,   a  subtle 
humanitarian  essence,  worthy  and   commendable.     But  it 
must  be  granted  also  that  all  the  world's    intellect  can- 
not advantageously,   cannot  without   much   prejudice    to 
the  world's  well-being,  be  spared  from  aid  to  action.    In  a 
catholically    minded     University — and    all    Universities 
should  be  catholically  minded — there  should  be  room    for 
utilitarian    teaching,  for    such     a    course    of   study    as 
may  make    the    man   who   elects   it     more    practically 
helpful  to   his   fellow    men    than    philo.sophical    abstrac- 
tions, or  the  niceties   of  verse  making   ever   can     make 
him.     Poetry  will  still  remain  for   the    man  who  follows 
utilitarian  teachings,  the   poetry  of  common  life  which  is 
instinct    like    the     other    with      a    divine    essence,    and 
differs  from  it  only  in  kind,  and  manner  of  adaptation    to 
conduct.     The  distinguished  lawyer  whose  speech   we    are 
considering  says   pertinently   and    truly : — "  No     human 
institution  can  afford  to  live  isolated,  and  if  a   University 
divorces  itself  from  the   active    life  around  it,  it  is  pretty 
certain   that   it   will    very     shortly   become    hide-bound, 
narrow,   and    pedantic,  and  will  ultimately  perish,  or  sink 
into  in.significancc  through  a  kind  of  inanition." 

Let   the   Universities   look    to    it,   while  there  is  time. 


Meanwhile,   we   rejoice  to  find   on  the  side  of  the  practi- 
Several  short  district  roads  were   constructed,   and    are  [  cality  in  education,  we  have  always  striven  for,  one    more 
reported  very  useful  for  timber,  as  well  as    for   inspecting  I  powerful  advocate.     Referring  to  the  expansion  of  Indian 
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Railway  systems,  and  commercial  prosperity  he  urged  the 
study  of  material  arts  and  sciences  and  the  rules  and 
principles  which  underly  them,  and  which,  having  been 
gathered  from  particular  instances,  themselves  in  turn 
form  a  basis,  from  which  by  induction  new  rules  and  new 
principles  may  be  derived,  for  the  world's  further  benefit ; 
for  humanity's  gain. 

The  first  thing  wanted  is  a  Technological  Institute. 
The  very  Fates  seem  to  smile  on  the  idea.  For,  Bombay 
has  got  the  money  subscribed  years  ago  for  a  Ripon 
Memorial  Fund  ;  money  which,  from  one  cause  or  another, 
has  for  years  been  Ijing  idle  in  the  Trustees'  hands,  like 
that  Scriptural  talent  of  silver  that  was  wrapped  in  a 
napkin,  and  put  away  securely,  and  was  doing  no  good 
to  anyone.  Lord  Ripon's  character  points  to  a  presump- 
tion that  he  would  rejoice  to  see  money  subscribed  to 
do  him  honor  applied  to  further  a  cause  so  beneficent 
and  useful  as  that  of  technical  education  in  India.  He 
knows  well  what  great  things  it  is  doing  for  his  countrymen 
in  England.  We  feel  sure  that  he  would  be  the  last  man  in 
England  to  begrudge  the  contemplated  appropriation  of 
the  funds  in  the  hands  of  the  Ripon  Memorial  Fund 
Trustees.  How  better  could  his  memory  be  kept  green  ? 
Then  there  is  the  money  subscribed  for  the  Victoria  Jubilee 
Technical  Institute.  It  is  hoped  that  ere  long  these  two 
funds  will  be  amalgamated,  and  that  Bombay  will  be  in 
a  position  to  start  an  institute  in  connection  with  its  Uni- 
versity ;  an  institute  on  safe  foundations  of  endowment 
and  income,  and  worthy  of  the  capital  city  of  Western 
India.  The  success  of  this  experiment  once  established 
the  rest  of  India  would  gradually  follow  it ;  would  have  to 
follow  it — with  greater  advantage  to  the  country,  and  its 
impoverished  inhabitants  than  a  good  many  of  us  have  ever 
taken  the  trouble  to  think.  Not  merely  to  the  tax-payer, 
though  what  man  is  there  in  India  who  is  not,  either 
directly  or  indirectly,  affected  by  taxational  burdens  ?  Not 
merely  to  native  artificers.  Not  merely  to  traders.  To 
all.  More  than  to  any  other  class  perhaps  to  that  nmch  suf- 
fering, much  needing  class,  the  Eurasian.  Many  of  its 
members  would  most  thankfully  accept  any  opportunities 
vouchsafed  them  for  adequate,  u.seful  technical  instruction. 
Its  assimilation  would  mean  for  them  hope,  life,  gladness. 
Therein  would  the  State  find  its  advantage.  For,  blink 
the  mitter  as  we  may,  shut  our  eyes  to  it  as  hard  as  we  can 
the  fact  remains  that  Eurasians  are  year  by  year  being 
more  and  more  crowded  out  of  all  employment  by  natives, 
whose  way  of  life  enables  them  to  live  comfortably 
upon  wages  that  would  bring  the  Eurasian  or  the  white 
man  down  to  starvation  point — that  are  already  beginning 
to  land  him  there  as  a  matter  of  fact.  Technical  education 
would  do  much  to  remedy  a  state  of  affairs  that  threatens 
ere  long  to  be  a  serious  inconvenience,  and  worse,  to  Gov- 
ernment. It  is  out  of  poverty,  and  helplessness  to  avert  it, 
that  modem  seditions  are  bom — the  latest  instance  in 
point  being  the  labor  demonstration  in  Trafalgar  Square 
that  frightened  Londoners  out  of  their  wits  not  long  ago. 
For  its  own  sake,  if  for  no  other  reason.  Government  would 
be  well  advised,  we  take  it,  to  pay  more  attention  than  it 
does,  to  give  more  encouragement  than  it  does,  to  the 
matter  of  technical  education. 


(l^otcG  anti  OLoiuincnts. 


Buckingham  Canal  Project. — Revised  estimates  for 
improving  the  Buckingham  Ganal  from  Ennore  to  Chinta- 
mony  backwater,  amounting  to  nearly  1|  lakh  of  rupees, 
have  been  sanctioned. 

Skilled  Labor  at  a  Premium  !— The  Executive  En- 
gineer, 6th  Division,  T.  M.lS.  Railway  Kyauksi,  Burma, 
wants  three  Mason  Mistrees  accustomed  to  rubble  stone 
work.     Pay  Rs.  75  per  month. 

An  Acknowledgment. — We  have  received  a  proof  of 
Selection  from  the  Records  of  the  Government  of  India 
concerning  the  Betwa  Canal  Project  in  the  N.-W.  Provin- 
ces, which  we  hope  to  deal  with  later  on. 

Bridge  Across  the  Gadilam  River  at  Cuddalore.— 
An  estimate  of  Rs.  1,66,000,  for  construe  ing  an  iron 
girder  bridge  of  13  bays  of  62  spans  acro.'s  the  Gadilam 
river  in  the  New  Town  of  Cuddalore,  in  lieu  of  the  ma- 
sonry bridge  destroyed  by  the  floods  of  1884,  has  been 
sanctioned. 

Ceylon  Railway  Extension.— In  the  House  of  Com- 
mons, on  16th  March,  Baron  Henry  de  Worms,  the  Under- 
Secretary  of  State  for  the  Colonies,  in  reply  to  a  question, 
said  that  the  Government  of  Ceylon  had  been  authorized 
to  undertake  the  proposed  extension  of  the  railway  from 
Mamoyto  Haputale. 

Hyderabad  (Deccan)  Water-Supply.— Mr.  G.  Palmer, 
Chief  Engineer  and  Secretary  to  His  Highness  the 
Nizam's  Government,  P.  W.  D.,  is  now  engaged  in  drawing 
up  a  large  scheme  for  the  water-supply  of  the  whole  of 
Chudderghaut  outside  the  Residency  limits,  affecting  also 
the  proposed  supplj'  fcr  the  City  of  Hyderabad. 

The  Madras  High  Court  Building. — The  Madras 
Government  has  decided  that  the  new  High  Court  shall 
be  built  on  the  Light  House,  Esplanade,  the  position 
which  Government  hitherto  declined  to  be  allowed  to  be 
built  over,  in  conseqtience  of  its  proximity  to  the  Fort.  The 
materials  for  the  building  will  be  collected  immediately. 

Our  Burma  Items. — The  Toungoo-Mandalay  exten- 
sion of  the  Burma  State  Railway,  at  present  under  the 
orders  of  the  Director  General  of  Railways,  is  to  be 
placed  under  the  control  of  the  Chief  Commissioner  of 
Burma. — Colonel  Peters,  RE.,  on  return  from  furlough, 
will  be  transCerred  to  Upper  Burma  as  Garrison 
Executive  En<;ineer,  Mandalay. 

Cheap  Railway  Establishments. — Reports  from  the 
Agents  of  the  Madras  and  South  Indian  Railway  Com- 
panies show  that  the  progress  made  in  training  natives  of 
India  as  engine  drivers  and  shunters  for  the  year  1887, 
has  been  successful  as  compared  with  other  parts  of 
India,  but  the  result  must  be  always  doubtful  when  the 
bulk  of  such  agency  cannot  read  either  a  time-table  or 
a  telegram. 

The  Bengal  P.  W.  D.  Secretaby.ship. — We  learn 
that  ihejiat  has  gone  forth,  and  that  Colonel  C.  H.  Luard, 
R.E.,  succeeds  Colonel  C.  M.  Browne,  R.E.,  as  Chief  Engineer 
and  Secretary  to  Government,  Bengal.  But  as  Colonel 
Luard  is  on  leave,  it  is  probable  that  Mr.  Martin  may 
act  for  him,  failing  which  perhaps  Lieutenant-Colonel 
C.  W.  I.  Harrison,  R.E.,  may  hold  charge  of  the  office  in 
addition  to  his  own  as  a  temporary  measure. 

The  Hooghly  New  Bridge.— The  proposal  for  a  fixed 
bridge  over  the  river  Hooghly  has  been  again  considered 
by  the  Port  Commissioners,  and  it  was  resolved  yesterday 
that  "  the  thanks  of  the  Commissioners    be   conveyed  to 
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Mr.  Duff  Bruce  for  the  trouble  he  has  taken  in  drawing 
lip  the  scheme  subiiutted  by  him,  but  that  he  be  informed 
that  the  Commissioners  are  not  at  present  jjrcpared 
to  recommend  the  construction  of  a  permanent  bridge." 

ReiMOVAL  of  Wrecks.— The  sunken  flats  Borpetta  and 
Bymb,  the  former  obstructing  the  waterway  of  the  river 
Attarabanka,  and  the  latter  that  of  the  Chillipieganj, 
both  in  the  Sunderbunds  ou  the  route  to  Assam,  were 
blown  up  by  Mr.  John  Harris,  M.  E.,  assisted  by  Serje- 
geant  Peck,  R.E.  The  removal  of  the  obstruction  was 
complete,  and  the  result  satisfactory.  The  operations 
were  carried  out  for  the  P.  W.  D.  Bengal.  We  hope  to 
furnish  further  particulars  in  an  early  issue. 

R.^^iLWAY  Changes. — An  early  Gazette  will  probably 
contain  notification  of  the  change  of  the  designation  of 
Director- General  to  Inspector-General  of  Railways.  Of 
the  inferior  establishment  Mr.  Hunhardt  has  already 
gone  to  the  Tirhoot  Railway,  and  Mr.  Burt  will  be  ab- 
sorbed in  the  Secretariat.  Captain  Wilson  has  been 
retained  for  the  present  in  the  Stores  Department  of 
the  Secretariat.  Mr.  Stone  probably  returns  to  the 
executive.  Mr.  E.  F.  Jacob,  of  the  North-Western  Rail- 
way, will  be  attached  to  the  Government  of  India 
Secretariat  as  Traffic  Expert. 

A  CoMPARisox. — The  evidence  before  the  Public  Service 
Commision  leaves  no  ground  for  doubting  that  the  officers 
recruited  in  England  receive  at  Woolwich,  Chatham 
and  Cooper's  Hill  a  professional  education  of  a  higher 
standard  than  that  which  the  best  Indian  Engineering 
Colleges  are  capable  of  affording,  and  that  their  general 
training  and  education  are  superior  to  any  attainable  in 
India  ;  but  it  is  abundantly  evident  that  at  least  one  of  the 
Indian  Engineering  Colleges  can,  and  does,  impart  such  a 
professional  education  as  is  fully  adequate  for  the  ordinary 
work  of  the  Department,  and  that  these  Colleges  can  be 
made  still  more  efficient  for  this  purpose. 

Second  City  of  the  Empire. — A  Bombay  paper,  refer- 
ring to  the  opening  of  the  new  Victoria  Dock,  says  : — We 
build  great  public  works,  ns  they  are  built  nowhere  else  in 
the  East,  and  when  they  are  completed  we  somehow  manage 
to  ignore  the  eff'orts  of  the  men  who  constructed  them.  In 
any  oiher  city  in  the  world  the  opening  of  the  new  Victoria 
Dock  or  the  opening  of  the  new  Victoria  Terminus 
would  have  been  occasions  of  civic  rejoicing.  There  is 
something  niggardly  here  which  might  very  well  be 
amended  by-aud-by.  Good  wine  needs  no  bush,  but  it 
cannot  pay  in  the  long  run  to  be  too  chupe — to  use  a 
useful  native  word — in  recognizing  services  that  will  be 
essentially  useful  to  us  all. 

The  Dalla  Dockyard. — The  Rangoon  Times 
hears  that  the  Government  has  granted  a  new  lease 
of  the  Dalla  Dockyard  to  the  Irrawaddy  Flotilla.  As 
there  is  no  other  company  a,t  present  in  existence  in 
Burma,  and  the  Government  are  not  in  a  position  to 
use  the  dockyard  themselves,  it  is  certainly  much  better 
to  lease  it  to  the  Flotilla,  who  have  made  considerable 
improvements  there,  rather  than  to  pursue  a  dog-in-the- 
manger  policy,  and  do  nothing  with  the  place.  But 
here  again  the  Government  policy  is  secret  and  bad. 
They  should  have  made  public  the  fact  that  the  Dalla 
Dockyard  was  available  for  lease,  when  they  mi^ht 
possibly  have  obtained  better  terms  than  they  now  have. 

Completion  Certificates.— A  sub-divisional  officer 
may  be  an  Executive  Engineer  or  a  Sub-Uverseer,  and 
the  title  is  merely  one  of  office  and  not  of  rank.  It  was 
desirable  therefore  that    the  intention    of    Government 


should  be  clearly  defined  to  prevent  misunderstanding  in 
respect  to  what  is  meant  by  the  expression  "  Other 
officers  of  corresponding  rank"  used  in  the  Madras  Gov- 
ernment order  No.  3156  W.,  dated  21st  November  1887, 
in  connection  with  sub-divisional  officers.  The  ruling 
is  that  the  signature  of  any  officer  liable  to  hold  charge 
of  a  sub-division  may  be  accepted  if  countersigned  by 
the  Executive  Engineer,  and  stating  that  the  class  of 
officers  so  liable  is  laid  down  in  paragraph  313  of  the 
Public  Works  Code. 

NuDDEA  Rivers.— On  a  full  consideration  of  all  the  facts 
and  circumstances  that  have  been  brought  to  notice  from 
time  to  time,  the  Lieutenant-Governor  of  Bengal  is  of  opi- 
nion that  the  present  system  of  revenue  administration 
under  the  direction  of  the  Board  of  Revenue  and  Civil  Offi- 
cers, coupled  as  it  is  with  the  necessity  for  audit  of  ac- 
counts under  rules  obtaining  in  the  Public  Works  Depart- 
ment, is  a  source  of  friction  inseparable  from  a  system  of 
dual  control  and  opposed  to  the  best  interests  of  the  ma- 
nagement. His  Honor  is  therefore  of  opinion  that  the 
management  of  these  rivers  should  be  placed  under  the 
control  and  management  of  the  Public  Works  Department, 
subject  to  the  orders  of  the  Government  in  the  Irrigation 
Branch  of  that  Department. 

Indian  Railways  in  the  House. — Mr.  Slagg  asked 
the  Under-Secretary  of  State  for  India  on  20th  Feb- 
ruary, whether  he  would  supply  the  House  with 
details  of  the  cost,  up  to  date,  of  the  railway  from 
Sukkur  to  Sibi ;  and  also  of  the  railways  known  re- 
spectively as  the  Sind-Pishin  line  and  the  line  through 
the  Bolan  Pass  ;  also  the  estimated  cost  of  the  extension 
by  means  of  tunnelling  to  Chaman.  Sir  J.  Gorst :  The 
cost  of  the  line  from  Sukkur  to  Sibi  was  Rs.  12,93,710, 
exclu.sive  of  Rs.  2,94,941,  the  cost  of  the  Sukkur  bridge. 
The  cost  of  the  Sind-Pishin  line  was  Rs.  40,55,603 ;  of 
Bolan  Pass  line,  Rs.  8,75,711  ;  of  Killa  Abdullah  branch, 
Rs.  48,351  ;  of  extension  with  tunnelling  to  Chaman, 
Rs.  14,08,697.  The  total  cost  of  all  lines  and  branches 
was  Rs.  80,06,715. 

Rushikulya  Project,  Ganjam. — This  project  is  in- 
tended to  utilise  the  waters  of  the  small  rivers,  Rushi- 
kulya  and  Mahanadi,  for  the  irrigation  of  a  tract  of 
country  lying  between  the  town  of  Aska  and  the  sea,  and 
provides  for  an  anient  on  the  Mahanadi  with  a  canal  from 
it  to  the  Rushikulya,  so  as  to  increase  the  supply  of  the 
latter,  and  a  similar  work  on  the  Rushikulya  where  the 
Doab  Canal  runs  in  with  channels  to  the  tract  to  be  irrigat- 
ed. It  includes  also  the  formation  of  two  reservoirs  on 
the  principal  affluents  of  each  river.  The  area  to  be 
irrigated  is  120,000  acres,  which  is  estimated  to  yield  an 
annual  revenue  of  Rs.  2,19,000  or  a  net  revenue  .of 
R.s.  1,44,312  after  paying  working  expenses.  The  estimates 
for  the  project  which  were  sanctioned  by  the  Secretary 
of  State  in  April  1883  amount  to  Rs.  26,05,286. 

Complimentary  Special  Trains  and  Reserved 
Accommodation. — In  future  no  complimentary  special 
train  is  to  be  run  on  a  State  Railway  for  the  convenience 
of  any  distinguished  personage  or  high  official  of  Govern- 
ment, without  the  sanction  of  the  local  Government,  or  the 
Director-General  of  Railways.  Complimentary  reserved 
accommodation  is  to  be  very  sparingly  granted.  On  this 
point  the  Manager  will  exercise  his  own  discretion,  but 
it  is  to  be  taken  as  an  almost  invariable  rule  that  no 
complimentary  reserved  accommodation  is  to  be  given  to 
Government   officials  not  connected  with  the  line,  ornot 
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travelling  on  railway  business.  Should  applications  for  such 
accommodation  be  received,  which  under  these  rules  cannot 
be  Riven,  the  Manager  should  send  a  copy  of  these 
instructions  with  his  reply  as  explaining  his  inability  to 
grant  the  request. 

Standard  Measure  of  Length. — Mr.  Scoble,  in 
moving  for  leave  to  introduce  a  Bill  for  a  legal  standard 
measure  of  length  in  British  India,  said  that  the  measure 
owed  its  origin  to  communications  from  the  five  Cham- 
bers of  Commerce  in  India.  While  all  agreed  as  to  the 
advisability  of  having  a  uniform  measure  of  length,  the 
Bombay  and  Madras  Chambers  urge  the  fixing  of  a  legal 
standard  on  the  ground  that  under  the  existing  law  the 
making  of  false  lengths  in  cloth  goods  was  not  punish- 
able, and  should  be  made  so.  Eighteen  years  ago  a  Bill 
to  regulate  weights  and  measures  was  introduced  into 
the  Council,  but  owing  to  the  adoption  of  the  French 
metre  the  Secretary  of  State  vetoed  it.  The  statement 
of  the  Bombay  Chamber  of  Commerce  might  be  accept- 
ed that  the  English  yard,  with  its  sub-divisions  now  so 
generally  used  throughout  this  country,  would  be  the 
most  convenient  length  for  adoption. 

The  Burma  Forest  Department. — Padouk  timber 
has  been  found  to  be  most  suitable  for  parquet  flooring 
and  is  thereby  likely  to  take  possession  of  a  very  exten- 
sive field  of  demand.  It  is  at  present  being  readily  sold 
at  from  £9  to  £11  per  ton,  a  price  which  we  believe 
yields  a  very  handsome  return  to  the  Forest  Department, 
who  are  as  yet  the  only  exporters.  The  Pioneer  observes 
on  this  head  that  on  principle  there  is  a  great  deal  to  be 
said  against  a  Government  Department  dealing  directly 
in  the  produce  of  Government  forests,  which  ought,  as  a 
rule,  to  be  left  to  the  trade  of  the  country.  A  deviation, 
however,  becomes  excusable  when,  as  in  the  present  in- 
stance, it  is  desirable  to  bring  a  new  article  of  trade  to  the 
prominent  notice  of  consumers.  If  the  sale  be  successful, 
as  it  is  most  likely  to  be,  we  trust  tiiat  Government  will 
resign  its  direct  ventures  in  Padouk  so  soon  as  the  timber 
has  become  one  of  the  staple  woods  of  the  home  demand. 

Karachi  Harbor. — The  Chairman  of  the  Port  Trust 
Board,  Colonel  Crawford,  the  Collector  of  Karachi,  made 
a  short  and  telling  speech  in   connection  with   the  recent 
official     inspection    of   the  harbor   works,    wherein     he 
drew  attention  to  the  work  of  the  past  year,  amongst  which 
was  the   opening   and   completion  of  the  Erskine  wharf, 
capable  cf  allowing  three  large  ocean  steamers   to  load  or 
discharge  cargo  at  one  and  the  same  time ;  and  the  dredging 
operations  which  continue  without  ceasing,  and  the  gener- 
ally efficient  state  of  all  the  works.  He  eulogised  the  efforts 
of  the  Port  Engineer,  Mr.   Price,  and  his  staff,  also  the  in- 
defatigable efforts  of  Captain  Parker,  I.M.,  on  behalf  of   the 
^  harbor  and  its  trade.     The  North-Westem  Railway  works 
too  are   rapidly  nearing  completion,  and   we   shall   soon 
have  a  range  of  sheds,  a  godown,  and  a  railway  line  running 
parallel    with  the  steamers  lying  along.side.     At  the  new 
wharf  700  tons  a  day  can  be  discharjjed  from  each  steamer 
The  Inventions   Bill.— At  the  last  meeting  of  the. 
i  Legislative  Council  this  moming.the  Honorable  Mr.  Scoble, 
-in  presenting  the  report  of  the  Select  Committee  on   the 
-Inventions  and  Design  Bill,   referred  to  the  suggestion 
made  by  outsiders  that  the  time  given  to   foreign   inven- 
•^tors  within  which  to  apply  for  exclusive  privilege  for  their 
inventions  in    British  India  should  be   extended  to   three 
years.     In  the  Bill  the  time  fixed  was  one  year  from  the 
•date  of  the  grant  of  the  patent,  elsewhere  than   in    Great 
Britain  which,  in  the  public  interest,  was  a  reasonable  time 
*nd  should  not  be  altered.     On  the  same  ground  it   was 


proposed  to  retain  provision  that  when  a  patent  expires 
in  the  country  of  its  origin  it  should  also  expire  in 
India.  The  Advocate-General,  or  any  person  authorised 
by  him,  or  the  person  alleging  that  a  patent  had  been 
obtained  in  fraud  of  his  rights,  could  only  apply  to  a  High 
Court  to  quash  exclusive  privilege  upon  certain  specified 
grounds.     The  report  was  received  and  passed. 

Railways  for  Siam.— It,  is  generally  understood  in 
Bangkok  that  the  mission  of  Sir  Andrew  Clarke  to  Siam 
is  on  behalf  of  a  syndicate  of  English  capitalists  and  con- 
tractors who  were  desirous  of  constructing  railways  in 
Siam.  No  concession  has  been  granted  as  yet,  but  it  is 
believed  that  arrangements  are  being  made  for  a  survey 
of  the  several  lines  profiosed  by  the  Engineers  who  accom- 
pany the  expedition.  The  expense  of  this  survey  will  be 
borne  by  the  Siamese  Government,  and  when  it  is  finished, 
and  the  probable  cost  of  the  projected  lines  ascertained, 
the  Government  will  then  decide  whether  to  go  on  with 
them,  either  wholly  or  partially,  or  not.  There  are  two 
railways  proposed,  the  first  from  Bangkok  to  Xiengmai, 
the  second  from  Bangkok  to  Korat.  A  preliminary 
survey  has  been  made,  and  there  do  not  appear  to  be 
any  serious  difficulties  in  the  way  of  constructing  the  lines. 
No  estimate  for  the  construction  of  the  railways  has  as  yet 
been  made  ;  we  trust,  however,  that  we  will  know  about 
this  as  soon  as  the  Government  has  decided  that  the 
railways  should  be  constructed. 

Bombay  Port  Trust  Works. — A  further  advance  has 
been  made  in  the  direction  of  constructing  a  graving  dock 
for  the  mercantile  marine  in  Bombay.  At  their  last 
meeting,  three  rough  plans  of  graving  docks  were 
considered  by  the  Port  Trustees,  and  the  Engineer  of 
the  Trust  recommended  that  the  dock  should  have  the 
following  dimensions  : — Length,  •  500  feet ;  width  of 
entrance,  66  ;  width  of  dock  bottom,  70  ;  width  of  top,  90  ; 
depth  of  sill  at  ordinary  spring  tides,  21,  and  at 
neap,  15.  The  scheme  adopted  was  one  opening  at 
right-angles  to  the  north-eastern  bay  and  extending 
across  Malet  basin.  By  the  adoption  of  this  scheme  most 
of  the  traffic  carried  on  at  Malet  Bunder  will  have  to  be 
transferred  elsewhere.  One  great  advantage  of  this 
particular  site  is  that,  should  the  dock  require  lengthen- 
ing at  any  future  time,  there  would  be  no  difficulty.  It 
also  affords  ample  room  for  workshops.  The  estimated 
cost  is  Rs.  1,00,00,000.  The  Engineer  has  been  instructed 
to  prepare  detailed  estimates.  Messrs.  Kirby  &  Co.,  having 
completed  the  new  Victoria  Dock  in  245  da3's  less  than 
contract  time,  have  become  entitled  to  a  bonus  of 
Rs.  1,76,000. 

What  has  Happened  ? — In  Southern  India  there 
existed  from  time  immemorial  an  institution  called  "  Kudi 
Maramat, "  according  to  the  laws  of  which  the  native 
peasantry  or  small  farmers,  with  their  servants  or  coolies 
were  compelled  to  undertake  so  much  actual  labor  annual- 
ly in  the  fields.  This  labor  was  directed  to  the  upkeep 
of  the  tank  or  reservoir,  with  the  supply,  drainage,  or 
irrigation  channels  connected  therewith,  or  to  the  protec- 
tive works — dykes,  flood-banks,  etc.  In  time  of  emer- 
gency, such  as  disastrous  flood,  this  "  customary  labor  " 
was  found  most  useful,  as  under  its  agency  compulsory 
labor  was  immediately  brought  to  bear  when  required ; 
it  was  custom,  and  no  one  grumbled,  and  everybody  bene- 
fited more  or  less.  Now  this  custom  has  been  allowed  to 
fall  into  abeyance  year  by  year,  partly  through  ignorance 
on  the  part  of  the  English  rulers,  partly  from  mistaken 
philanthropy  and  the  nonsense  about  "  slavery,"  and  so 
forth,  with  the  result  that  all  the  minor  irrigation  works 
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— and  their  name  is  legion^throughout  Southern  India 
have  fallen  into  such  a  state  of  disrepair  and  ruin,  that  to 
set  them  in  order  now  is  an  impossibility,  and,  even  if 
practicable  so  far  as  the  required  labor  is  concerned, 
would  be  utterly  beyond  the  means  of  the  State  finan- 
cially. 

The  Royal  Ixdiax  Engineering  College. — The  ac- 
■count  of  Cooper's  Hill  during  the  year  1885-86  stood  as 
follows : —  Expenditure. 

£      8.    d. 
.Salaries  of  President,  Professors,   etc., 

Wages  of  Servants,  Provisions  and 

Contingent  Expenses  ...        21,662  15     4 

Cost  of  alterations  and  additions  to  the 

College  Buildings       ...  ...  554  18  10 

Salaries  and  Expenses    while   gaining 

practical  experience  in  Engineering 

of  Students  retained  in  England  after 

having  passed  out  of  the  Cellege...  3,745     9     2 

Passages  to  India  of  passed  Students  650     0     0 


Clurant  |l£to0. 


Total  Expenditure  26,613     3     4 

Receipts. 
Fees  and  Caution-money  received  troni 
Students...  ...  ...         18,905     5     4 

Sale  of  provisions.  Farm  Produce,  etc.  845  11     2 

Total  Receipts        19,750  16     6 

The  net  expenditure  upon  this  Institution  during  the 
year  in  question  was  consequently  £6,862-6-10,  excluding 
interest  upon  the  outlay  incurred,  although  caution-money 
being  repayable  seems  to  be  \vrongly  treated  as  a  receipt 
in  reduction  of,  or  as  a  set  off  to,  expenditure. 

Remarkable  Conjunction  of  Mercury  with  Ve- 
nus.— A  contributor  to  Indo-European  Correspondence, 
evidently  well  qualified  to  deal  with  the  subject,  says : — 
The  near  approach  of  these  two  planets,  on  this  day 
week,  Wednesday  morning,  28th  instant,  will  present 
the  amateur  astronomer  with  a  rare  and  interesting 
spectacle.  The  centres  of  the  two  planets  will  at  one 
time  be  distant  from  each  other  by  barely  1'  15,"  while 
their  limbs  will  be  yet  nearer  by  nearly  10" — the  sum 
of  their  semi-diameters — so  that  these  bright  gems  of 
our  sun's  escort  may  then  both  be  seen  together  side 
by  side  in  the  field  of  any  telescope.  Venus,  as  a  12 
days'  old,  and  Mercury  as  a  7  days'  old,  moon,  two- 
thirds  the  diameter  of  its  rival,  and  vying  with  it  in  co- 
ruscating whiteness.  Of  a  truth,  under  the  circumstan- 
ces, the  total  1  uminosity  of  Venus  should  be  to  that  of 
Mercury  fully  as  14  is  to  10,  supposing  the  reflective 
power  of  the  surface  to  be  the  same  for  both  planets. 
We  have  here  a  most  favorable  opportunity  to  in- 
stitute a  careful  comparison,  which  may  throw  some 
light  on  that  ioteresting   point  of  physical  astronomy. 

Here   are  a   few   precise   data. 
y  ^   f  8h.  147m.  Conjunction  in  ll.A.  Apparent  distance  of  centres  i'38" 

>  !>  ))  j>    1'15" 

>  >>  )>  <i    1'55" 

Mercury  passing  in  the  meanwhile  from  due  North  6 
to  due  West  (R.A.)  of  Venus.  Of  course  the  occurrence 
taking  place  in  broad  day-light  can  be  observed  only 
with  the  aid  of  a  j;ood  telescope.  However,  even  at  ear- 
ly dawn,  the  planets  will  already  be  sufficiently  near 
each  other  to  render  a  good  eyesight  necessary,  in  or- 
der to  make  them  clearly  discernible  one  from  the 
other  as  two  distinct  stars. 


^■2 

s  ~  J  9h.  6'2m.  Nearest  aproach 

^  5   I  lOh.  30m.  Conjunction  in  ^ 


An  accident  recently  occurred  at  Hamirgarh  Station,  on  the 
Bajputana-MalwaBailway,  in  which  a  pointsman  was  killed. 

The  Municipal  loan  of  Rs.  50,000  for  the  extension  of  Bhagulpore 
Water- Works  will  probably  be  sanctioned  by  Government. 

It  is  probable  that  when  the  Patents  Bill  is  passed,  some  new 
arrangements  may  be  made  for  the  working  of  the  Patents  OtSce. 

The  India  Office  has  sanctioned  a  special  pension  of  Rs.  6,000 
per  annum  to  Mr.  H.  B.  Medlicott,  the  late  Director  of  the 
Geological  Survey  Department  of  India. 

The  Amritsar  Municipality  disposes  of  its  town  sewage  and 
street  sweeping-s  to  good  account.  By  their  sale  to  zemindars  and 
brick-kiln  burners  it  realized  Rs.  35,000  in  1886-87. 

The  Bengal-Nagpur  Railway  Agent,  having  completed  his  tour 
over  the  line  to  Asansol,  has  gone  to  Calcutta  to  confer  with 
the  Government,  and  will  return  to  Nagpur  via  Allahabad  next 
week. 

The  case  of  Mr.  Dickson,  Travelling  Inspector  of  Accounts  on 
the  East  Indian  Railway,  against  that  Company  for  wrongfnl 
dismissal,  is  likely  to  come  up  soon.  Plaintiff  claims  Rs.  75,'boO 
damages. 

The  Government  of  India  have,  it  is  said,  ordered  that 
kerosine  oil  should  be  used  in  barracks  and  hospitals  in  the 
Madras  Presidency,  instead  of  the  vegetable  oil,  as  being  the 
cheaper.     Wall-lamps  and  not  hanging  ones  are  to  be  used. 

Major  Boughet  will  next  week  resume  the  Managership  of  the 
Eastern  Bengal  Railway,  and  Major  Sergeant,  who  has  been 
acting  for  him,  goes  as  Officiating  Consulting  Engineer  for  Railways 
in  Bombay  in  the  place  of  Major    Firebrace,    going    on    furlough, 

The  Governor-General  in  Council  has  desired  Sir  Edward  Buck, 
Kt.,  to  communicate  to  Mr.  T.  N.  Mukharji  and  other  officers  con- 
nected with  the  late  Colonial  and  Indian  Exhibition,  the  thanks  of 
the  Government  of  India  for  the  aid  rendered  by  them  in  connec- 
tion with  that  Exhibition. 

In  view  to  the  pushing  on  of  the  work  of  the  Periyaur  Irrigation 
Project,  Madura  district,  during  the  conning  hot  season,  a  further 
allotment  of  Rs.  1,60,000 — in  addition  to  the  5  lakhs  already  sanc- 
tioned for  expenditure  during  the  coming  official  year — has  just 
been  made  by  the  Government  of  India. 

Mr.  J.  A.  Jones,  m.i.c.e.,  Vice-President  of  the  Muni- 
cipality, who  has  labored  with  great  zeal  for  the  City  for 
several  years,  and  identified  his  name  chiefly  with  the  great 
improvement  of  the  Water-Supply  and  Drainage  system  of  Madras, 
has  been  elected  a   Fellow  of  the  University. 

The  following  Royal  Engineer  officers  are  appointed  to  the 
Military  Works  Department,  and  posted  to  the  commands  named: — 
Lieutenants  V.  Murray  and  Burn  to  Meerut  ;  J.  Murray  to  the 
Presidency  and  Oudh  Command  ;  Partridge  to  Rawal  Pindi,  and 
Kiugscote  to  the  Sirhind  and  Lahore  Command. 

A  London  correspondent  writes  :— "  I  hear  that  the  Barrakur 
Iron  Works  are  likely  to  be  taken  off  the  hands  of  the  Govern- 
ment by  a  private  company.  At  any  rate,  negotiations  of  a 
promising  character  have  been  undertaken,  and  a  gentleman  lias 
been  sent  out  to  India  to  make  enquiries  in  the  interests  of 
the  proposed  purchasers." 

We  are  glad  to  learn  that  an  effort  is  being  made  by  the 
Government  to  find  employment  elsewhere  for  those  of  the  estab- 
lishment of  the  Director-General  of  Railways  who  will  be  thrown 
out  of  service  by  the  amalgamation  with  the  Secretariat.  Some  of 
the  Local  Governments  and  Railway  authorities  have  been  informed 
that  the  services  of  the  men  are  available  for  employment. 

Copies  have  been  distributed  to  all  Commissioners  and 
Deputy  Commissioners  in  the  Punjab,  of  the  Circular  from  the 
Government  of  India,  Public  Works  Departmei.t,  requesting  that 
measures  may  be  taUeii  to  prevent  any  object  of  archseological 
or  historical  interest  being  excavated  or  otherwise  disturbed  with- 
out the  previous  inspection  and  consent  of  the  Arohicological 
Survey  Department. 

The  Bombay  Municipal  Corporation,  at  their  meeting  yester- 
day, sanctioned  the  construction  of  several  new  works  out  of 
the  available  balance  of  a  lakh  of  rupees  granted  by  them  on  the 
1st  instant.  The  works  were  sanctioned  to  be  paid  for  out 
of  the  current  revenue,  an  item  of  Rs.  51,475,  for  the  cost  of 
providing  water  mains  in  certain  streets  of  the  City,  being 
debited  to  loan  account. 
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A  RATHER  »eriou8  explosion  occurred  on  the  12lh  instant  at  tlie 
Ooveriinaent  Gunpowiler  Factory,  at  Isliapore,  near  Calcutta.  The 
explosion  took  place  about  7  A.M.,  when  startins;  one  of  the  in- 
corporatins:  niill.s  in  one  of  the  mill  rooms.  It  set  fire  to  the 
roof  of  the  bnilding,  but  fortunately  no  lives  were  lost,  and  little 
or  no  damage  has  been  done  to  the  machinery.  The  cause  of  the 
explosion  is  not  known,  but  a  board  of  experienced  officers  has 
been  appointetl  to  investigate  and  report  upon  the  matter. 


Settn-s  to  tlu  (Etiitor. 


The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
kinuelf  responsible  for  the  opinioiis  expressed  by  coirespondents.'] 


AN  INQUIRY. 

Sir, Could    any  of    your    numerous   readers   inform  me    if  a 

lour  years'  apprenticeship   in   a   first-class   workshop,  and  one    on 
board  a  steamer,  entitles  one  to  a  "  legal"  five  years'  certificate. 

Student. 


ANOTHER  SUPERSESSION? 

Sir, — I  see  in  your  issue  of  the  10th  instant  under  the  head  of 
P.  W.  D.  "  Gup"  that  you  couple  Mr.  Jdll  with  Majnr  MacArthur 
as  beins;  in  the  running  for  the  S.  W.  Circle,  Bengal,  when  a 
vacancy  occurs. 

I  hrlieveyou  are  correct  as  to  the  "  Gup,"  but  it  will  be  a  swin- 
dle, for  a  C.  E.  "f  senior  service  in  every  grade  to  be  passed  over 
by  a  junior  K.  E.  whose  only  claim  to  the  «p|ioinlment  lies  in  the 
initials  affixed  to  his  name,  and  to  the  fact  of  his  hiving  officiated 
on  two  or  ihiee  occasions,  as  a  temporary  measure,  at  a  time  when 
it  would  have  been  inexpedient  to  have  removed  the  former  from 
what  is  termed  "  Foreisrn  Service,"  and  when  he  should  have  derived 
no  pecuniary  benefit  from  the  change. 

Tlie  po^-ition  has  been  altered  since  the  introduction  of  the 
L.  S.  G.  Act,  and  Mr.  Joll  is  no  longer  on  "  Foreign  Service."  But 
I  should  be  very  sorry  to  see  another  battle  fought,  on  the  subject 
of  R.  E's  and  C.  E's.,  for  beyond  <Aa<  difference  Major  MacArthur 
ought  not  to  be  in  the  running  at  all. 

Fair  Play. 


A  MORAL  AND  A  TALE. 
Sir, — The  last  Report  of  the  Oiiectors  of  the  Madras  Railway, 
deals  with  an  item  the  immediate  hearingof  which  to  the  profes.-iion 
in  this  country  is  not  wi  thout  a  lesscm,  although  the  novelty  of  it 
is  worn  out  by  constant  repetition.  On  the  Calicut  extension  of 
this  line  is  the  Ferok  bridge  oil  the  Bnypore  river.  The  depth 
of  the  stream  near  its  centre  is  40  feet,  the  length  of  the  girder 
is  130  fe-i,  and  its  weight  50  tons.  The  accident  to  it  from  Want, 
of  nerve  of  the  workmen  is  thus  descrilied  by  the  Chairman; — 
Towards  its  foremost  enil  the  gitder  is  supported  by  a  pontoon 
which  fl'ials  it  from  the  hank  to  the  pier  for  which  it  is  inteiided 
At  the  near  end  it  is  placed  on  what  is  called  a  lorry,  wh'ich  rests 
on  four  or  live  pieces  of  pile,  each  five  inches  in  diameter,  which 
form  rollers  for  moving  it  along  the  rail.  Now  the  movement 
of  the  rollers  must  be  regulated  exactly  by  the  progress  of  the 
pontoon.  At  each  etid  of  each  roller,  a  native  workman  is  sta- 
tioned with  a  wedge  which  he  keeps  moving  in  front  of  the  rol- 
ler as  it  goes  along.  They  have  particular  orders,  constantly  re- 
peated, to  allow  the  roller.^  to  move  not  more  than  two  or  three 
inches  at  a  time,  and  then  to  insert  the  wedge.  For  a  moment 
the  eye  of  the  Engineer  or  Overseer  is  off  them,  they  allow  the 
girder  to  gel  a  alight  run,  ami  without  putting  in  the  wedges  they 
all  get  frightened  and  run  away,  some  of  them  carrying  the  wedges 
off  with  tliem  iu  their  hands.  Tlie  result  can  be  easily  imagined, 
and  it  is  described  by  the  Chief  Engineer,  who  writes: — "  Owing 
to  the  forward  movement  (on  rollers)  of  the  <;irder  having  become 
•li(!htly  greater  than  the  rate  of  progiess  of  tl.e  pontoon,  the 
latter  tilted  over,  the  water  rushed  into  thebarsies,  and  the  vessels 
sank  "  Now,  though  the  airangeinents  of  the  Eiiijineer  were  in 
every  sense  sound  and  practical,  an  accident  happens,  owing  en- 
tirely to  a  foolish  panic  of  the  native  workmen,  who  desert  their 
potfis  at  a  time  when  their  action  is  specially  recpiired.  Fortun- 
ately the  girder  in  this  instance  was  in  no  way  permanently 
injured — having  been  made  gnod  in  a  fortni'.'ht's  time,  and  i.s  now 
in  its  place  ;  but  the  case  well  exemplifies  one  of  the  many 
difficulties  connected  with  Indian  Engineering. 

Veritas. 

DEODAR  VERSUS  .STEEL  SLEEPERS. 
Sir,— The  experiences  leUte.l  by  '"T.  HE"  in  your  issue  of  the 
10th,  are  indeed  unique,  but  if  he  wishes  men  of  experience  to 
take  his  figures  a8Corr.-ct,  he  should  i;ive  more  details,  i.e  class  of 
•teel  sleepi-rs  used,  quantity  and  desciipiion  of  hall.ist.  &c.  Few 
will  believe  that  an  engine  and  30  Vfliicl.-s  ('accident  No.  Ill  ") 
were  detailed,  and  ran  over  deodar  slerp,.rs  for  five  r.iil  lengil'iH 
wiihiiut  doing  more  dainatre  ih^n  he  reports.  In  a  case  which 
C«nie  under  my  notice  a  few  months  ago,  where  the  centre  wai'on 
of  a  train  was  derailed,  and  diai:g.-il  neatly  one  quarter  of  a 
mile,  ecery  deodar  and  fir  sleeper  was  damaged,  "  many  beinc 
cut  clean  in  two,"  and  had  to  be  taken  out,  besides  a  lar^'e  nninber 
of  chairs  and  fi.-th-bolts  being  broken  ;  tlie  road  in  this  case  had 
been  opened  oat  for  repairs,  and  of  course  the  sleepers  were  bare. 


Accidents  II.  and  I.  would  appear  to  have  happened  on  an 
nnballasted  portion  of  the  line  ;  if  so,  this  would  account  for  the 
heavy  damage  done. 

Last  month  a  spare  tender  was  derailed  at  a  crossing,  and 
dragged  for  200  feet  over  a  line  laid  with  D.  and  O.  sleepers, 
without  doing  any  damage  ;  the  road  in  this  case  being  fully 
ballasted. 

I  think  "  F.  R.  U."  is  wrong,  in  stating  that  steel  sleepers,  weigh- 
ing 125lb8.  each,  are  strong  enough  for  the  5'  6"  gauge  Even  with 
moderate  traffic,  nothing  under  1601bs.  will  answer  ;  in  fact,  some 
weighing  145ll>s.,  "exclusive  of  chairs,"  were  worn  out  in  one  vear 
on  a  4'  8J"  gauge  line  in  England  some  time  ago. 

The  great  objections  to  steel  sleepers  are  : 

\st. — They  cannot  be  made  in  the  countrj-. 

2ftrf. — As  scrap,  tbey  have  little,  if  any,  value. 

^rd. — They  are  difficult  to  pack. 

Good  pattern  cast  iron  sleepers  have  none  of  these  defects. 

P.  W.  Inspector. 

March  19,  1888. 

ROLLED  IRON  BEAMS. 

Sir, — In  reply  to  the  request  made  in  Indian  Enqinkbrino, 
March  10th,  for  "  Tables  for  Rolled  Iron  Beams"  calculated  from 
formula  in  which  the  moment  of  inertia  is  considered,  I  en- 
close a  copy  of  a  diagram  which  I  have  had  in  use  for  some- 
time, which  may  be  fouinl  useful  to  others. 

The  diagram  is  especially  framed  for  use  for  determining  the 
best  size  of  rolled  girders  for  flat  roofs,  and  for  biidges  of  small 
span.  Only  those  girders  are  included  which  are  readilx  obtainable 
in  the  market,  and  which  aie  best  adapted  in  oidinai  v  use.  In 
choosing  a  lolleil  <;irder  for  a  roof,  the  depth  shouhl  usually  be  ^jth 
of  the  span,  and  for  a  biid<re  -^^th.  It  is  not  desirahle  to  use 
gilders  of  which  the  breadth  is  less  than  fths  of  the  depth, 
unless  cross- bracing  and  strutting  is  made. 

The  diagram  is  framed  from  the  formula 
7  5x<xl, 
\ihy.(d—v) 

Where  {d  —  v)  =  — in  symmetrical  rolled  girders. 

<  =  safe  strain  =  1 0,0801bs. 
I  =  moment  of  inertia. 
W  =  total  load  in  lbs.     on  the   girder. 
Therefore  safe    load   per  running  foot. 

7-5  X  10,080x1 
X ^— 

12xL=x   - 

_  12.600x1 

L^xrf' 

Where  L  =  span  in  feet 

d  =  depth  of  girder  in  inches. 
For  the  value  7  5  see  Rankine,  Civil  Engineering,  pages  25fi — 265. 
Tlie  safe  load  per  running  foot  for  old  double-headed  rails,  601b8. 
to  the  yard,  is  also  shew  n  in  the  diagram. 
The  value  of  I  for  the  several  girders  is  as  follows  : — 

I. 
Double-headed  Rails  ...  ...  ...     16 

Girders  6jx3|     ...  ...  ...  ...     29 

7  x3|    ...  ...  ...  ...     45 

8  x4       ...  ...  ...  ...     70 

9  x4      ...  ...  ...  ...     90 

9jx4i     ...  ...  ...  ...  130 

10    x4i     ...  ...  ...  ...   154 

10    X  6      ...  ...  ...  ...   176 

12   x5       ...  ...  ...  ...  310 

14   x5j     ...  ...  ...  ...  468 

14   x6       ...  ...  ...  ...  530 

Example. — Load  per  running  foot  =  54nih8. 
Span  =20  feet. 

Use  10"  X  5"  girder. 

J.  E.  Hilton. 
Lahore  ;  March  13,  1888. 
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MARRYAITS  SPECIFICATIONS. 

Sir, — In  reply  to  my  letter,  Mr.  Bligh  writes  that  the  "  dia- 
grams of  iron  roof  framing  are  not  copied  from  Timmins'  hook,  as 
a  reference  to  the  two  work«  will  shew,  and  calcniations  are  made 
for  tile  roofs  and  not  slate."  I  think  Mr.  Bligli  has  not  compared 
the  diagiams  and  dinieiisions  of  the  two  works,  if  he  had,  he 
would  not  have  made  an  inaccurate  statement,  as  on  comparing 
the  two  works  I  find  the  pitch  of  the  roof  trusse.s,  the  pitch  of 
main  ties,  the  distance  apart  of  the  principals,  the  weight  of 
principals  and  all  the  dimensions  of  the  principals  aie  exactly 
the  same  as  given  in  Mr.  Timmins'  book.  Will  Mr.  Bligli  kindly 
point  me  tnit  where  the  variation  is?  As  to  the  covering,  it 
afipears  to  me,  that  the  compiler  of  the  specification  has  qualified 
the  woiding  to  serve  his  object,  and  writes  that  the  trusses  can 
be  covered  with  any  ordinary  materials  not  exceediiii;  15  cwt. 
per  square,  while  Mr.  Timmins  distinctly  states,  that  ihe  trusses 
are  designed  for  slate  covering.  Will  Mr.  Bligli  oldi';e  me  by 
shewing  where  the  word  tile  is  to  be  found  in  the  works  men- 
tioned ? 

Mr.  Bligh  writes  :   "  The    method    used  by  Mr.  Timmins  is 
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not  old  and  inaccurate,  but  the  new  giapliical  method.  What  does 
our  critic  mean  by  old  and  inaccurate  method,  probably  he  does 
not  know  himself?  "  I  am  grieved  to  say  that  Mr.  Bligh  in  finding 
fault  with  me  has  betrayed  ignorance.  He  outrht  to  have  known 
as  an  Engineer,  that  an  accurate  result  cannot  be  obtained  by 
taking  the  wind  pressure  as  vertically  distributed,  because  the 
wind  is  not  blowing  vertically  on  both  sides  of  a  roof  at  one  time, 
and  if  the  stresses  are  found  in  trusses  on  such  supposition  the 
result  is  not  correct,  and  old,  because  it  is  the  old  practice  of 
taking  the  wind  pressure  as  an  uniformly  distributed  vertical 
load,  which  wiis  universally  accepted  under  the  influence  of  Mr. 
Tredgold  ;  but  at  that  time  little  was  known  about  wind  pressure. 
Since  the  experiments  of  Hutton,  and  the  theory  of  the  pressure 
of  the  wind  on  roofs  expounded  by  Professor  Unwin,  it  is  univer- 
sally accepted  and  taken  up  by  the  profession  and  others,  that  the 
wind  pressure  should  be  taken  as  normal,  Messrs.  Dubois,  Clark, 
Green,  &c.,  have  also  taken  up  Professor  Unwin's  exposition,  and 
have  found  out  in  their  graphic  statics  the  maximum  stresses  in 
roof  trusses  by  drawing  two  separate  diagrams — one  for  vertical 
load  and  another  for  normal  pressure — and  not  by  drawing  one 
diagram  as  used  by  Mr.  Timrains. 

Mr,  Bligh  has  attributed  to  me  ignorance  in  not  knowing  gra- 
phic statics.  Graphic  statics  perhaps  is  new  to  him,  but  it  is  old 
to  me.  If  Mr.  Bligh  will  take  the  trouble  to  read  my  letters  pub- 
lished in  The  Eiigineer,  dated  14th  March  and  14th  November 
1884,  he  will  fltid  in  the  later  number  the  correct  method  adopted 
to  come  to  an  accurate  result. 

Mr.  Bligh  makes  a  sweeping  remark  that  "the  details  given  in 
both  books  are  not  defective  and  objectionable"  as  the  examples  of 
these  l<inds  may  be  seen  in  Europe,  and  if  the  lines  of  actions  do 
not  meet  it  makes  no  matter.  What  a  sensible  remark  from  an 
Executive  Erjgineer  !  This  goes  to  prove  that  as  examples  of  these 
old  and  defective  kinds  of  details  are  to  be  seen  in  Europe  the 
Engineers  ;4hould  adopt  them  blindly  without  improvi?ig  them  in  a 
scientific  manner.  He  is  not;  an  Engineer  who  does  not  design  a 
structure  with  the  latest  improvements  in  Engineering  science.  He 
belongs  to  the  mistry's  class,  who  always  execute  works  according 
to  existing  examples  without  understanding  the  principles  and 
their  conditions,  and  when  questioning  his  authority,  his  ready 
answer  is,  that  he  has  built  the  structure  according  to  the  existing 
cue  built  by  such  and  such  Engineer  and  it  is  quite  safe. 

DORABJEE  B.    EaBADINA. 

Bombay  ;  Mnrck   16,  1888. 
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Tacheometrt  or  Rapid  Surveying.     By  Bennett  Hooper  Brough, 
Instructor  in  Mine  Surveying  at  the  Royal  School    of  Mines. 

In  this  pamphlet— a  reprint  of  a  paper  read  at  the  Institu- 
tion of  Civil  Engineers — the  author  states  that  methods  of  survey- 
ing in  which  distances  are  measured  by  the  chain  are  now 
giving  place  to  a  method  called  '  Tacheometry,'  in  which  the 
measurement   is  made   indirectly  by    means   of  a   telescope. 

The  method  consists  in  obtaining  by  means  of  a  single  obser- 
vation the  elements  determining  the  position  of  everv  point  vi- 
sible and  accessible  from   a   given   station. 

The  instruments  required  are  a  '  Tacheoraeter  '  and  a  graduated 
staff.  The  tacheometer  may  be  either  of  two  kimla.  In  the 
first  the  length  of  the  staff  is  fixed  and  the  subtended  angle  varies  ; 
and  in  the  second  the  subtended  angle  is  constant,  and  conse- 
quently the   length   of  staff  intercepted   varies. 

In  the  first  class  of  instrument  a  micrometer  wire  is  used  to 
intersect  two  particular  graduations  on  the  staff,  and  the  dis- 
tance corresponding  to  any  number  of  divisions  of  the  micro- 
meter bead  is  taken  from  tables  constructed  for  each  instrument. 
This  is  the  principle  of  Eckhold's  Omnirneter  ust-d  for  Railway 
Surveys  in  America  and  occasionally  in  the  Revenue  Survey  in 
India. 

The  simplest  form  of  the  second  class  of  instruments  consists 
of  a  tnbe  with  three  horizontal  wires  stretched  acro.ss  it.  The 
constant  angle  is  that  subtended  by  the  extreme  wires  at  the 
eye,  and  the  distance  of  the  staff  is  of  course  proportional  to 
the  length  intercepted  by  these  wires.  In  most  cases  the  dis- 
tance of  the  staff  from  the  observer  necessitates  the  use  of  a 
telescope  and  with  its  introduction  this  proportionality  is  destroyed. 
In  1823  Porro,  a  Peidmontese  officer,  afterwards  Professor  at 
Milan,  devised  a  remedy  for  this  defect.  He  introduced  between 
the  object-glass  and  the  eye-piece,  a  third  lens  by  means  of  which 
the  rays  proceeding  from  the  wires  to  the  staff  were  made  to 
pass  through  the  centre  of  the  transverse  axis  of  the  telescope, 
that  is  a  point  directly  above   the  station.     The  effect  of  this   was 


to  make  the  rays  determined  by  the  wires  start  from  this  point  at 
a  constant  angle  and  the  distance  of  the  staff  from  the  centre  of 
the  telescope,  i.e.,  the  station  was  directly  proportional  to  the 
length  of  the  staff  intercepted  by  the  wires. 

This  principle  is  now  adopted  in  all  Tacheoiueters,  and  each 
instrument  is  provided  with  a  horizontal  and  a  vertical  circle  for 
determining  azimuths  and  heights.  Of  the  instruments  now  manu- 
factured those  by  Troughton  and  Simms  are  considered  the  best, 
while  the  Wagner  Fennel  Tacheometer  has  the  advantage  that 
the  distances  and  heights  can  be  read  directly  from  scales  on 
the  instrument,  but  unfortunately  the  instrument  is  thereby 
rendered     too    complicated    for   ordinary    service. 

As  regards  Tacheometry,  the  author  remarks  that  "  besides  being 
well  adapted  for  topographical  surveys  and  for  preliminary  sur- 
veys of  railways  the  system  has  been  adv  antageously  used  for  pre- 
liminary surveys  for  canals,  dams,  reservoirs  and  aqueducts.  It 
has  also  been  found  the  most  suitable  method  for  surveys  of  ditches 
and  pipe-lines  in  mining  districts  and  elsewhere,  as  well  as  for 
surveys  for  bridge  sites,  bridge  foundations  and  all  river  and 
harbour  work  where  chainin  g  is  difficult.  In  mining  and  geologi- 
cal surveys,  too,  the  method  has  been  used  with  considerable 
success,  and  might  also  be  advantageously  applied  to  surveys  for 
drainage  or  irrigation  purposes." 

The  arguments  in  support  of  the  method  are  based  for  the  most 
part  on  the  grounds  of  expense,  but  his  reasons  though  no  doubt 
sound  in  countries  where  labor  is  scarce  ha  ve  not  the  same  weight 
in  this  country.  In  many  parts  of  India,  as  for  example  l.irga 
forest  tracts,  the  method  would  be  useless,  and  as  far  as  topographi- 
cal surveying  is  conce  rned,  the  plane-table  in  the  hands  of  a  com- 
petent observer  will  probably  give  work  more  extended  in  detail 
with  equal  accuracy.  Also  the  method  of  traverse  surveying  and 
contouring,  practised  to  some  extent  in  the  survey  of  India  De- 
partment and  with  great  success  in  the  late  Survey  of  the  Nicobar 
Islands,  in  which  an  ordinary  theodolite  is  used  in  conjunction 
with  a  staff  of  given  length,  will  in  most  cases  supply  the  place  of 
the  more  elaborate  Tacheometer  or  the  allied  instrument  the  Sub- 
tense Theodolite  which  has  been  in  use  for  many  years  in  this 
country. 

On  the  whole,  while  admitting  that  the  instruments  and  the  me- 
thod are  extremely  useful,  we  doubt  whether  they  will  find  much 
more  favor  in  India  than  they  have  done  in  England,  where  they 
are  used  to  a  very  limited  extent. 
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NAGPUR  WATER-WORKS. 
The  Working  of  the  Scheme. 

11- 

Preface. 

Full  information  on  every  detail  of  the  "  Construction" 
of  the  Nagpur  Water- Works  was  published  in  the  issue  of 
Indian  Exgixeeuing  cf  the  10th  March,  1888,  and  it  is 
not  propo.sed  to  say  anything  further  on  this  subject. 

This  paper  merely  deals  v-ith  the  working  of  the  Scheme, 
and  reviews  the  records  of  the  past  15  years ;  the  subject 
appears  to  be  one  from  which  much  may  be  learnt,  aud 
on  which  information  is  rarely  forthcoming  with  any 
degree  of  accuracy. 

Rainfall. 

The  rainfall  records  now  extend  over  33  years,  and 
there  is  but  little  to  add  to  the  remarks  made  in  the 
previous  report  when  reviewing  the  figures  in  1882. 

The  average  then  considered  was  for  25  years,  and  was 
38"65"  for  the  monsoon  months ;  taking  now  the  average 
for  30  years,  it  amounts  during  the  same  period  to  39'80". 

Diagram  No.  1,  Plate  II,  gives  the  monsoon  rainfall  for 
each  year  since  1854,  and  shews  the  number  of  inches 
above  or  below  the  average. 

2.  Attention  was  drawn  in  the  previous  report 
to  the  disproportion  between  the  number  of  years 
above  the  average,  and  the  number  of  consecutive  dry 
years  in  100,  to  the  general  averages  for  each  of  these 
as  deduced  from  observations  at  13  places  in  different 
parts  of  the  world,  detailed  in  a  Table  of  that  report. 

The  differences  are  still  great,  but  not  quite  to  such  a 
marked  degree.  The  table  referred  to,  was  drawn  up  by 
Mr.  Binnie,  and  was  alluded  to  at  the  Institute  of  Civil 
Engineers  by  so  good  a  meteorological  authority  as  Mr. 
G.  J.  Symons  as  "  one  of  the  finest,  if  not  the  finest, 
table  of  its  kind  that  had  ever  been  compiled."  It 
gave  the  rainfall  at  different  stations  all  over  the  world 
with  the  variations  expressed  in  terms  of  the  mean  annu- 
al rainfall  as  unity. 

The  followng  statement  shews  the  most  important 
variations  as  they  now  stand  : — 


Percentage 
of  years 

above  the 
average. 

Proportion- 
ate No.  of 
periods  of 
.3  consecu- 
tive dry 
years  in  100. 

Greatest 

No.    of 

consecutive 

dry  years. 

Nagpur,  1882 

„       1887       ... 

General         average 

from  Binnie's  Table 

530 
51-5 

45-8 

14-2 
151 

20-3 

3 
3 

5 

3.  For  the  15  years,  since  the  reservoir  has  been  in 
U8e,  the  average  rainfall  has  been  43"5  inches,  and  in  only 
one  ca.se  has  it  fallen  below  SO  inches. 

There  has  been  one  period  in  this  interval  of  3  con- 
secutive dry  years  of  which  the  average  was35'10  inches ; 
the  remark  therefore  made  in  the  previous  report,  that  the 
reservoir  has  been  so  far  working  under  favourable  con- 
ditions, and  its  capacity  for  maintaining  a  good  supply  for 
the  city  during  succe8.sive  years  of  low  rainfall  has  yet 
to  be  proved,  still  holds  good. 

4.  The  number  of  days  over  which  the  rainfall  spreads, 
has  a  very  large  range  and  varies  from  1 2  to  88  days. 
In  the  case  of  the  year  in  which  the  reservoir  did  not 
fill  a  rainfall  of  2426  inches  was  spread  over  90  days. 
Omitting  the  abnonnal  year  of  1 873,  the  averages  are 
as  follows: — 


Number    of  days   the 
reservoir  takes  to  fill. 


37 


Rainfall  to  fill 
the  reservoir. 


Inches. 
22-34 


Rise    of    water 
level. 


Feet. 
7-46 


Thus  in  an  average  of  a  little  over  a  month,  and  with 
223  inches  of  rain,  the  reservoir  is  compensated  for  the 
consumption  from  all  causes  of  the  preceding  9  or  10 
months.  The  general  average  rainfall  being  39'8  inches, 
the  percentage  of  this,  reijuired  for  the  above  purpose,  is 
56,  and  an  average  of  44  per  cent,  runs  to  waste. 

Quantity  Discharged  from  the  Drainage  Area. 

1.  When  the  reservoir  was  imder  construction,  a 
series  of  experiments  were  made  to  arrive  at  the  quantity 
of  water  discharged  from  the  drainage  area  ;  the  results 
were  published  in  the  Proceedings  of  the  Institute  in 
1874,  aud  when  plotted  formed  a  curve,  owing  to  the 
proportion  which  is  discharged  commencing  at  zero  at 
the  beginning  of  the  monsoon  and  gradually  increasing 
as  the  rains  continue. , 

The  diagram  is  here  reproduced — No.  2,  Plate  II.  .  The 
horizontal  measurements  represent  the  inches  of  rainfall ; 
and  the  vertical  ones,  the  percentages  which  flowed  from 
the  ground  into  the  reservoir. 

The  conclusions  arrived  at  were,  that  in  an  average 
season's  fall  of  37 '5  inches  38  per  cent,  may  be  expected  ; 
and  in  a  minimum  year  of  19'28  inches,  about  15"5  per 
cent. 

2.  From  the  records  of  the  daily  fall  of  rain  and  the 
register  of  the  heights  of  the  water  in  the  reservoir,  a 
Table  has  been  compiled,  and  in  it  are  entered — 

i.  The  number  of  inches  of  rain  that  filled  the  re- 
servoir. 

ii.     The  number  of  days  over  which  it  spread. 

Hi.     The  rise  of  the  water  level. 

From  this  data  the  proportion  of  flow  from  the  drain- 
age area  alone  has  been  \vorked  out  and  the  results  have 
been  also  Tabulated. 

3.  The  number  of  days  over  which  the  rainfall  that 
filled  the  reservoir  was  spread,  varies  from  12  to  88. 
In  the  former  case  31  per  cent,  of  a  rainfall  of  18'34  inches 
was  impounded,  and  in  the  latter  13  per  cent,  of  a  fall  of 
34-39  inches. 

4.  It  was  found  that  whilst  the  average  impounded 
from  the  drainage  area  alone  is  23-6  per  cent,  of  an 
average  rainfall  of  22-4  inches,  this  quantity  sometimes 
reaches  31  per  cent,  for  183  inches,  and  sometimes  is  as 
low  as  13  per  cent  for  344  inches. 

It  will  be  easily  inferred  from  this,  that  a  single  j-ear's 
datum  of  rainfall  and  discharge  will  be  of  no  use  ;  the 
average  is  also  no  proper  guide  as  for  the  whole  season's 
rainfall ;  it  is  not  possible  to  store  the  excesses  of  the  wet 
years  to  supply  the  deficiencies  of  the  dry  years,  and  as  the 
floods  help  materially  to  swell  the  average,  this  average 
cannot  be  obtained  from  the  reservoir. 

5.  Under  these  circumstances,  there  seems  to  be  no 
reason  why  the  available  discharge  from  the  drainage 
area  should  not  be  treated  in  accordance  with  the  well- 
known  rule  for  calculating  the  available  rainfall,  viz. — to 
take  the  mean  of  the  discharge  from  the  three  driest  con- 
secutive years. 

6.  There  are  three  series  of  3  consecutive  dry  years, 
thus : — 


Rainfall. 
Inches. 


(i.)  22-46 
(ii.)  23-80 
(Hi)  26-00 


Average  24-0 


Percentage 
discharged. 


24 

21 

18-6 


21-3 


No.  of 
days. 


56 
41 

57 


51 


Thus  21-3  per  cent  may  be  expected  to  be  discharged 
from  the  drainage  area  alone  from  24"  rainfall.  In  the 
same  proportion  for  30"  266  per  cent  may  be  expected  and 
for  40"  355  per  cent,  may  be  expected. 

7.  Turning  now  to  the  diagram  of  discharges,  and  com- 
paring the  results  thus : — 
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Rainfall. 


Yield  from  data  and 
proportion. 


24 
30 
40 


213 
266 

355 


Yield  by 
diagram. 


21-5 
29-0 
40-0 


It    is    seen   that  those    given    by     the     diagram    are 
the   higher,  but  at   the  same   time  it  must  be  remem- 
bered  that  it   is   a   well  recognized    fact  that  the  larger 
the     rainfall     the     greater     the     proportion     that     will 
be     obtained    from     the     gi-ound,      and    vice  verm   the 
the  smaller  the  rainfall  the  greater  the  proportion  that  will 
be  absorbed  and  evaporated.     If  then  5  per  cent,  be  added 
for  the  30"  rainfall  and  8  per  cent,  to  the  40"  for  increase 
of  yield  owing  to   the    soakage    of  the  ground  then,  for 
24"  ...  ...  yield     =21-3 

30"  ...  ....       „       =27-9 

40"  ...  ...       „       =38-3 

8.  These  percentages  are  still  below  those  given  by 
the  diagram,  but  are  quite  close  enough  to  lead  to  the 
conclusion  that  for  all  practical  purposes  of  calculation 
the  discharges  given  by  the  diagram  are  sufficiently 
accurate  for  this  particular  drainage  area  and  may  be 
taken  as  a  useful  guide  for  all  similar  ones. 

(To  be  continued.) 


The  iron  ores  near  Ghanda  are  distinguished  by  their 
purity  and  richness. 

Specular  iron  ore  exists  at  Lohara,  longitude  79"  47^' 
E.,  latitude  19°  22'  N.  and  magnetite  ore  at  Peepulgaon, 
longitude  79°  34'  E.,  latitude  20°  23'  N.  * 

The  following  is  the  chemical  composition  of  these 
iron  ores : — 


THE  MANUFACTURE  OF  IRON   AND  STEEL 

IN  INDIA. 

III. 

The  celebrated  "  Wootz,"  the  Kutub  Pillar  at  Delhi, 
the  %\Tought-ii'on  cannons  of  Assam,  the  ship  anchors 
from  Palamow,  the  suspension  bridge  at  Saugor  (C.  I.), 
the  ^\Tought-il•on  gates  at  Shoamnath,  &c,,  are  worthy 
specimens  of  Indian  blacksmith  art  and  handicraft,  and 
wll  remain  so  for  ever. 

The  introduction  of  European  culture  in  India,  and 
with  it  that  of  large  quantities  of  cheap  iron  and  steel 
goods  of  European  manufacture,  have  mostly  contributed 
to  the  removal  of  indigenous  native  iron  and  steel  indus- 
try, which,  at  present,  only  exists  in  those  more  remote 
parts  of  India,  where  European  goods  are  more  expensive, 
labor  and  vegetable  fuel,  however,  being  cheap  enough 
to  allow  of  the  existence  of  native  manufacture  instead 
of  imported  articles. 

Iron  ore  exists  in  almost  every  district  of  India.  The 
most  important  forms  are : 


Metallic  iron 

Oxygen  in  combination 

Manganese  quioxide 

Silica 

Alumina    ... 

Lime 

Sulpliur     ... 


Lohara  ores. 


69-00  per  cent. 

29-57  „ 

0-10  „ 

0-84  „ 

0-43  „ 

0-05  „ 

0-01  „ 


Peepulgaon  ores. 

69-00  per  cent. 
26-29       „ 

4-21  per  cent. 

0-50  per  cent. 


1. 


(Fcj  O^),   sometimes   as   titan  i- 


2. 


3. 


4. 


Magnetite  ore 
ferous  sand. 
Red  iron  ore  (Fe^  Og)  red   hematite  or  specular 

iron  ore. 
Brown  iron  ore  (2  Fe^  Og,  3  HO),  brown  hema- 
tite, limonite  and  laterite. 
Carbonate  of  iron   (Fe    0,  C0„),  and    clayband 
ironstone. 
The  most   important  deposits  of  iron  ore  in  India  are 
the  magnetites  and  specular  iron  ores  near  Chanda  in  the 
Central  Provinces ;    the    limonites   near   Kutni,   also   in 
the  Central  Provinces  ;  and  the  brown  iron  ores  at  Barakur, 
in  Bengal. 

All  these  ores  exist  in  enormous  quantities  on  or  near 
the  .surface  of  the  ground.  Sufficient  fuel  and  flux  for 
their  reduction,  as  well  as  railways,  are  close  enough  to 
the  ores  to  justify  their  conversion  into  iron  or  steel  on 
European  principles. 

Taking  further  into    consideration    that    the  import  of 
iron    and    steel    goods  into   India  amount  to   about    200 
lakhs  of  rupees  per   year,    together    with    cheap    native 
it   seems   rather    strange    that  iron    industry   in 


labor, 


this  country  has  not  had  more  attention  than  has  hitherto 
been  bestowed  on  it. 

The    following    is   a  .short  description  of  the  more  im- 
portant deposits  of  iron  ore  in  India. 


Each  of  these  deposits  forms  a  continuous  accumulation 
of  compact  iron  ore,  constituting  a  hillock,  and  is  pro- 
longed deep  under  the  general  level  of  the  country.  The 
ores  are  found  in  such  quantities  in  these  places  that  an 
iron-work,  producing  80  tons  of  rails  daily,  might  be  fed 
from  each  deposit  for  about  ]  00  years  without  resorting  to 
the  deeper  lying  ores  at  greater  expense.  Besides  these 
two  deposits,  there  are  other  places  in  the  Chanda 
district  where  iron  ore  is  found,  namely,  Lankachen, 
Ratnapur,  Dewalgaon,  Ogulpet,  Metapur,  Gunjwahi, 
Joonona,  Kandeshwa  and  others ;  the  ores  in  these 
places,  however,  being  either  of  a  poorer  (juality  and  con- 
taining more  impurities,  or  not  being  so  advantage- 
ously situated  as  those  of  Lohara  and  Peepulgaon,  deserve, 
at  least  for  the  present,  no  consideration. 

The  iron  ores  of  Lohara  have  in  their  few  impurities 
all  the  component  parts  necessary  for  the  formation  of 
such  blast-furnace  slag  which  has  the  proper  chemical 
composition  in  regard  to  the  ash  contents  of  the  fuel,  so 
that  3  per  cent,  only  of  flux  will  be  required  for  smelting 
these  ores  in  the  blast-furnace  by  means  of  charcoal. 

The  proportion  of  the  pig-iron  to  the  slag  in  the  blast- 
furnace should  not  exceed  that  of  5  :  1.  The  reason  of 
this  is  that  the  pig-iron,  which  accumulates  in  the  lowest 
part  of  the  blast  furnace,  requires  to  be  protected  from 
the  decarbonising  effect  of  the  blast  streaming  out  of  the 
tuyeres.  This  protection  is  offered  by  a  sufficiently 
thick  layer  of  slag,  which,  being  specifically  lighter,  floats 
on  the  surface  of  the  pig-iron  bath,  keeping  off  every 
injurious  action  of  the  air  hovering  over  it.  As  a  rule, 
the  quantity  of  slags  is  twice  and  three  times  as  large  as 
that  of  the  pig-iron.  In  the  smelting  of  the  Lohara  ores, 
the  decidedly  rare  case  presents  itself  of  the  ores  being 
too  'pure — the  blast-furnace  slags,  consisting  of  the 
impurities  of  the  ores,  the  ashes  of  the  fuel  and  of  the 
flux,  representing  16  per  cent,  only  of  the  quantity  of  pig- 
iron.  To  complete,  therefore,  the  deficiency  of  4  per 
cent.,  the  ores  of  Lohara  require  an  addition  of  about  12 
per  cent,  of  an  inferior  ore,  which  is  to  be  found  in  the 
neighbourhood  of  Lohara. 

For  the  reduction  of  these  iron  ores  in  the  blast-furnaces, 
the  forests  of  the  Chanda  district  offer  sufficient  vegeta- 
ble fuel,  and  at  prices  sufficiently  cheap  for  the  produc- 
tion of  iron  and  steel  of  the  best  quality,  in  large  quanti- 
ties, and  at   competition   prices. 

The  forests  of  the  Chanda  district  cover  an  area  of 
3,325  square  miles,  of  which,  however,  at  present,  owing  to 
considerations  of  carriage,  only  that  part  should  be  ex- 
ploited as  fuel  for  the  reduction  of  the  ores  which  lies 
within  a  circumference  of  about  20  miles  radius  round  the 
place,  which  has  been  chosen  as  the  most  suitable  for  the 
erection  of  an  iron-work. 

This  pan  of  the  forest  covers  about  520  square  miles, 
capable  of  yielding  16,000  tons  of  dry  wood  per  square 
mile    in  its  present  condition. 


*A  map  will  be  issued  with   the    next  article  showing   these   and 
other  "  Mineral  Localities." — Ed.,  /.  E. 
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Acconling  to  inforiuatiou  from  the  Couservator  of 
Forests,  Ceutnil  Provinces,  from  this  quantity  must  be  de- 
ducted about  30  per  ceut.  for  reserved  trees,  which,  owing 
to  the  valuable  quality  of  their  wood,  or  owing  to  other 
reasons,  may  not  be  made  into  ch.xrcoal,  so  that  about 
11,000  tons  of  wood  per  stjuare  mile  may  safely  be  counted 
upon  as  available  for  reducing  to  charcoal. 
(To  he  contiv.'U£(L) 


MANDALAY  TOWN  EMBANKMENT. 
By  James  Donxan,  Assistant  Engineer,  P.  W.  D. 

II. 

In  August  1886  the  embankment  was  breached  at  the 
point  marked  (2)  on  the  plan.  The  P.  W.  D.  were  at 
work  on  the  leak  trying  to  stop  it,  but  all  hopes  of  saving 
the  to^vu  were  given  up  between  5  to  6  o'clock  in  the  even- 
ing, when  one  of  the  Elephants  engaged  in  trampling  down 
the  new  earth  thrown  up,  .suddenly  fell,  and  about  30  feet 
length  of  the  embankment  collapsed.  The  breach  rapidly 
widened  and  deepened,  and  a  torrent  of  water  came  rush- 
ing in.  I  was  at  the  time  at  the  shore,  having  charge  of 
the  embankment  from  C  road  to  Amai'apura.  News 
was  brought  me  at  about  7-30  that  the  embankment  had 
burst  and  a  large  volume  of  water  was  rushing  along  the 
Thengaya  creek.  Calling  up  some  gangs  of  workmen  who 
were  engaged  on  a  leak  at  the  point  marked  (4),  I  tried  to 
get  to  the  scene  of  the  breach,  but  was  stopped  by  the 
rush  of  the  water  when  I  had  reached  C  road.  I  then 
saw  it  wa.s  utterly  hopeless  and  returned  to  the  shore  can- 
tonment, giving  warning  to  the  Transport  and  the  Mili- 
tary there  to  move  everything  up  on  to  the  top  of  the 
embankment  as  I  knew  there  would  be  about  8  feet  depth 
of  water  inside  the  embankment  in  the  cantoinnent. 
About  10  o'clock  in  the  evening  there  was  a  foot  of  water 
in  the  Cantonments  and  the  idea  of  getting  boats  over 
the  embankment  was  entertained.  The  Officer  Command- 
ing the  1st  Madras  Pioneci-s,  who  were  on  the  shore,  kindly 
mustered  all  his  men.  Captain  Black  and  other  officers 
of  the  Government  vessels  at  the  shore  were  verj'  ener- 
getic, and  the  Commanders  of  the  Irrawaddy  Flotilla  Com- 
j)any's  steamers  al.so  lent  boats  and  men.  In  a  very  short 
time  there  were  10  boats  across  the  bund,  manned  and  in 
charge  of  Europeans  who  volunteered,  and  started  to  save 
life.  The  portion  of  the  town  lying  between  B  and  A 
road  Is  thickly  pf)pulated  and  is  in  low  ground.  Being 
cut  off  on  all  sides  by  the  Thengaya  creek  and  the  Shwe- 
tachoung  it  was  expected  they  would  be  tlie  gi-eatest 
sufferers.  It  was  dangerous  and  ticklish  work  crossing 
the  Thengaya  creek  in  the  boats,  but  there  was  happily 
no  accident  to  the  boats  and  it  was  3  or  4  in  the  moruing 
before  the  work  was  stopped.  By  that  time  the  water 
had  risen  some  5  feet  and  the  current  had  slackened  con- 
siderably. The  water  continued  to  rise  till  about  .S-iJO, 
next  morning ;  it  was  then  seen  the  whole  of  the  town 
lying  west  of  the  Shwetachoung  was  under  water;  no 
other  portion  of  the  embankment  had  given  way 
and  the  top  of  it  was  crowded  with  cattle  and  p(;(jple, 
surrounded  by  water  on  both  .sides.  The  people  had  not 
been  able  to  save  anything  but  articles  easily  carried,  and 
were  without  fo<xl.  Rice  was  distributed  to  all  who  came 
for  it  at  the  Commi.ssariat  Stores  on  the  shore,  and  boats 
containing  bags  of  rice  were  sent  up  anrl  down  the  em- 
bankment to  Issue  to  the  people. 

The  sights  to  be  seen  on  the  morning  after  the  flood, 
were  both  moving  and  ludicrous.  Families  with  pig.s 
and  pariah  dogs  were  to  be  seen  huddled  together  on 
the  roots  of  their  hou-ses ;  in  some  cases  w  here  the 
shanties  were  low,  the  hu.sband  and  wife  witli  children 
in  their  arms  were  standing  with  the  water  up  to  their 
waists.  In  front  of  some  houses  you  would  se;;  the  boys 
and  girls  with  planks  and  up-turned  chatties  swimming 
about  in  great  glee  ;  a  little  further  on  you  would  come 
across  a  Burman  who  harl  turned  his  wooden  bed  into  a 
raft,  and  putting  his  wife  and  children  or  an  aged  parent 
on  the  bed,  he  would  be  in  the  water  pushing  vigorously 
from  behind  propelling  his  burden  towards  the  djy  ground 


to  the  eastwai-ds.  Then  again  you  woukl  meet  a  fat  old 
Burman  lying  flat  on  a  plank  face  downwards  with  the 
legs  from  below  the  thigh  in  the  water,  his  cloth  tucked 
tightly  between  his  legs  and  exposing  his  elaborate  tatoo 
marks.  As  you  passed  him  with  a  smile  he  would  see 
the  amusing  side  at  once  and  burst  into  a  hearty  roar. 
Further  on  you  would  come  upon  an  old  woman  sitting 
on  the  roof  of  her  house,  and  lamenting  the  loss  of  cooking 
pots,  and  the  small  store  of  rice  and  oil  which  she  had 
bought  but  yesterday  for  the  week.  A  present  of  some 
rice  and  small  coin  would  be  accepted  with  a  smile,  but 
on  asking  her.  if  she  would  like  a  lift  in  your  boat  to  the 
dry  land.  Oh !  no,  her  son  and  daughter-in-law  had 
started  eai'ly  in  the  morning  on  two  planks  to  do  the 
bazar,  and  she  had  been  left  in  charge  of  the  house  and 
cooking  !  Rather  tickled  at  the  idea  of  any  one  remain* 
ing  in  charge  of  a  house  with  only  about  18  inches  of 
its  roof  above  water,  I  pushed  on  and  continued  my  peregri- 
nations. There  were  plenty  of  dead  dogs  and  pigs  lying 
about,  but  I  only  saw  5  corpses  of  human  beings  in  all  my 
different  joiu'neys,  and  I  was  constantly  about  the  place. 
After  a  few  days  when  several  boats  and  canoes  had  found 
their  way  inside  the  embankment  it  assumed  quite  a 
lively  appearance,  with  races  going  on  amongst  the  young 
lads. 

I  am  firmly  convinced  that  the  number  of  people  drowned 
was  wonderfully  small,  not  more  than  20  all  told,  and  I 
attributed  this  to  the  fact,  that  the  breach  having  occur- 
red in  the  bed  of  the  Thengaya  creek,  the  first  rush  of 
the  torrent  was  along  this  nullah.  The  noise  and  com- 
motion caused  soon  gave  the  alarm,  and  people  were 
enabled  to  get  off  to  the  high  ground.  The  water  on 
being  checked  by  the  south  embankment,  spread  ra- 
pidly over  the  low  lying  plains  south  of  A  road  which 
have  very  few  houses  and  thus  formed  a  water  cushion. 
The  last  5  feet  of  rise  took  place  very  quietly  with  little 
current  to  speak  of  except  just  in  tlic  bed  of  the  Theng- 
aya creek.  In  addition  to  this  the  Burmans  arc  essentially 
a  water  loving  race.  The  children  are  taken  down  and 
bathed  in  the  rivers  before  they  can  stand  and  they 
learn  to  paddle  about  almost  before  they  can  walk. 
Give  a  Burman  a  plank  and  put  him  in  a  sheet  of  water 
with  no  rapid  current  and  he  will  not  drown  or  lose  his 
presence  of  mind.  The  fabuhjus  estimates  of  death 
framed  by  special  correspondents  at  the  time  have  no 
foundation. 

The  papers  attempted  to  blame  the  Local  Administration 
and  there  was  the  usual  out-cry  against  the  long-suffering 
P.  W.  D.  Of  course,  I  shall  be  accused  of  interested  mo- 
tives, but  a  consideration  of  the  actual  circumstances  will 
shew  the  calamity  could  not  have  been  prevented.  The 
English  did  not  arrive  in  Mandalay  till  the  beginning  of 
December,  and  any  repairs  or  work  on  the  Embankment 
could  not  have  been  done  after  June,  as  then  the  river 
begins  to  rise  and  it  is  too  late.  There  are,  therefore,  only 
six  months  to  account  for.  In  the  expedition,  the 
P.  W.  D.  were  represented  by  two  subordinates,  and  it 
was  not  till  January  that  any  officer  was  sent  up,  and  then 
only  by  one  at  a  time  with  long  intervals  between.  In 
March  when  I  amvcd  at  Mandalay,  there  were  only  two 
Executives,  one  being  a  temporary  fourth  grade,  and 
three  assistants  with  a  few  subordinates  in  the  whole  of 
Upper  Burma,  and  it  was  impossible  for  this  small  staff 
to  do  all  the  urgent  work  required  in  the  new  province. 
The  civil  authorities  had  their  hands  full  in  quieting  the 
town,  for  even  .sojne  months  after  my  arrival  it  was  un.safe 
for  either  Europeans  or  natives  of  India  to  go  about 
alone,  and  our  servants  used  to  do  their  morning  bazar,  in 
bands  armed  with  spears,  dahs,  latties,  and  even  master's 
carving  knife  did  duty  as  a  weapon  of  defence. 

The  Royal  Engineers  who  accompanied  the  expedition 
were  all  busily  engaged  in  their  legitimate  work  of  accom- 
panying expeditions  into  the  districts,  drawing  up  recon- 
aissance  maps  and  establishing  outy)osts. 

After  the  water  had  ceased  to  rise  it  was  found  that 
the  breach  having  occurred  at  the  northern  end,  the 
water   inside   had   risen    to  the  same  level  as  the  river  at 
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that  point  and  that  at  the  south  end  of  the  Embankment 
the  water  inside  was  about  5  feet  higher  than  that  outside. 
The  river  had  commenced  to  fall  on  the  day  of  the  breach, 
and  continuing  to  fall  steadily  the  embankment  was 
opened  at  two  points  marked  A  and  B  on  the  plan.  It 
was  also  opened  at  the  end  of  C  road  to  facilitate  the 
admission  of  boats  from  the  river,  to  move  off  the  people 
from  the  bund  to  the  dry  ground  to  the  East.  The  water 
giudually  fell  with  the  river,  and  towards  the  end  of 
November  the  flooded  portion  began  to  resume  its  usual 
appearance. 

In  December  Mr.  Richard,  Superintendent  of  Works, 
proposed  a  retired  line  marked  C  D  and  E  on  the  plan, 
which  was  agreed  upon  and  all  new  year's  day  1887  was 
spent  by  Mr.  Richard  and  myself  in  examining  this  new 
line,  sounding  the  Thengaya  Creek  and  taking  cross  sec- 
tions to  decide  the  point  of  the  most  favorable  crossing. 
From  that  day  onwards  the  work  progressed  rapidly.  The 
work  was  divided  into  two  sections  from  A  Road  north- 
wards being  placed  under  my  charge,  and  southwards  being 
placed  imder  the  charges  of  Mr.  Byrne  and  Mr.  Anthony. 
The  southern  half  of  the  work  consisted  in  closing  the 
openings  at  A  and  B  with  a  strong  bund.  The  bund  at 
B  needed  to  be  extra  strong  and  was  built  25  feet  wide  at 
top  with  a  puddle  wall  in  the  centre,  and  side  slope,  of 
3  to  1  on  the  river  side.  This  slope  being  faced  with 
bricks  laid  flat,  and  kine  grass  planted  on  it  and  sheet 
piling  along  the  toe. 

The  bund  at  A  had  no  puddle  wall  in  it,  but  was 
raised  in  laj'ers  rammed  and  was  faced  with  bricks  on 
the  river  slope. 

Fig.  2. 
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of  soft  silt  and  4  feet  below  that    hard  stiff  bluish    clay 
was  found.     The  jiuddle  wall  was  sunk  1  foot  into  this. 
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The  sloping  rampart  arrangement  on  the  top  of  the 
embankment  shewn  in  Jig.  2,  was  cut  down  and  thrown  on 
the  front  slope  along  its  whole  length.  The  comer  at 
No.  5  was  strengthened  by  a  large  amount  of  loose  rubble 
packing  thrown  in  front  and  a  second  embankment  was 
thrown  up  inside. 

The  work  in  the  northern  portion  consisted  in — 

(a.)  The  strengthening  of  the  weak  sections  from  A 
Road  to  C  Road,  and  from  the  point  C  to  the  Shwetachoung 
by  increasing  the  top  to  16  feet  wide  and  giving  the 
outer  slope  2^  to  1.  The  portion  from  A  to  C  Roads  was 
also  faced  with  a  stone  packing.  The  weak  point  at 
No.  4  wa-s  strengthened  by  making  the  outer  slope  5 
to  1,  and  facing  it  with  stone  and  sheet  piling  along  the 
toe  of  the  outer  slope.  The  inner  slope  towards  the 
Thengaya  Creek  was  also  strengthened  at  this  point. 

(b.)  The  retired  line  C  D  E,  which  was  made  16  feet 
wide  at  top  vnth  outer  .slope  2|  to  1,  and  inner  slope  2  to  1. 
Its  top  was  raised  to  5    feet   above    high  flood  level. 

(c.)  The  crossing  of  the  Thengaya  Creek,  which  was 
made  .30  feet  wide  at  the  top  with  side  slopes  of  3  to  1. 
The  top  was  raised  to  5  feet  above  flood  level.  It  had 
a  puddle  wall  8  feet  wide  in  the  centre  raised  up  to  flood 
level,  and  sheet  piling  along  the  toes  of  both  slopes. 

Works  (a)  and  (6)  were  .straightforward  and  easy ;  the 
earth  being  taken  from  pits  in  front  and  thrown  up  in 
layers  watered  and  rammed.  It  required  a  lot  of  con- 
stant supervision,  to  have  the  watering  and  ramming  pro- 
perly done  as  the  Burmese  were  not  used  to  it,  and  tried 
to  scamp  it  on  every  possible  occasion. 

The  embankment  across  the  Thengaya  Creek  was  a  very 
interesting  piece  of  work,  and  I  hope  you  will  not  object 
to  a  short  description  of  it  to  close  this  article. 

The  creek  at  this  point  had  12  feet  of  water  in  the 
deepest  part,  and  was  nearly  .500  feet  wide.  The  top  of 
the  embankment  at  the  lowest  point  of  the  bed  was  49 
feet  above   it.     In   the  bed  there  was  a  strata  3  feet  deep 
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The  work  was  commenced  by  throwing  up  the  two  small 
bunds  A,  A,  right  across  the  creek,  the  first  clod  being 
thrown  up  on  the  2nd  January  1887.  These  bunds  were 
finished  in  February,  and  a  Gwynne's  pump  and  a  14 
H.-P.  engine,  constructed  by  a  French  firm,  which  were 
found  in  the  palace,  were  put  in  good  working  order,  and 
pumping  was  continued  night  and  day.  Of  course,  as 
usual  in  such  cases,  the  pump  was  constantly  getting  out 
of  order.  Time  was  of  great  importance,  for  before  the 
regular  rises  of  the  river  there  is  always  a  small  rise  to- 
wards the  end  of  April,  of  which  great  fear  was  entertain- 
ed. After  that  the  waterfalls  and  the  flood  rises  commence 
in  June. 

On  the  6th  March  pumping  was  stopped,  the  water 
having  been  taken  out,  but  the  silt  remained.  It  was 
hoped  the  sun  would  dry  this  up,  but  it  was  found  the 
small  side  bunds  leaked,  and  after  two  days'  delay  a  plank 
shoring  was  driven  right  across,  of  the  same  width  as  the 
puddle  wall  with  a  conduit  from  the  centre  to  the   pump. 

The  excavation  for  the  puddle  wall  went  on  between 
the  sides  of  the  plank  shoring,  and  the  pump  was  put  in 
requisition  every  two  or  three  hours  to  take  out  the  water. 
Several  lines  of  telegraph  wire  were  stretched  across,  and 
buckets  suspended  on  small  iron  wheels  with  a  hook  below. 
Six  buckets  were  fixed  on  each  line,  so  that  as  the  three 
buckets  filled  were  being  hauled  up,  the  three  empty 
buckets  slid  down  on  the  other  side. 

As  the  excavation  went  lower  the  silt  between  the  small 
bunds  gradually  dried,  and  was  removed  and  thrown  out- 
side. On  the  15th  March  the  excavation  of  the  puddle  wall 
was  finished,  and  filling  in  began  next  day,  a  very  good 
and  suitable  clay  for  puddle  was  found  in  some  old  brick- 
fields about  half  a  mile  off,  and  was  carted  in  for  this  work. 

Want  of  earth  was  soon  experienced,  and  the  lead  from 
the  pits  continued  to  increase  daily.  It  was  then  found 
the  system  of  paying  by  measurements  of  pits  excava- 
ted would  not  answer,  as  the  coolies  chucked  away  a  great 
many  ba.sket  loads  on  the  road  before  reaching  the  place 
where  the  earth  was  required.  After  some  consideration 
I  had  small  hand  carts  made  up.  The  carts  were  of  wood 
and  consisted  of  a  box  3  feet  long  and  1  foot  deep.  The 
top  was  1  foot  6  inches  wide,  and  the  bottom  1  foot  wide. 
This  trough  was  fixed  on  an  axle,  the  length  of  the  trough 
being  along  the  axle  with  two  wooden  wheels  of  a  broad 
tire.  The  wheels  being  2  feet  in  diameter.  A  couple  of 
shafts  with  space  for  one  man  to  get  in  between  them 
completed  the  arrangement. 

The  ordinary  wheel-barrow  would  not  have  answered, 
a  Barman  not  being  strong  enough  to  manage  it.  In  fact, 
in  Mandalay  all  the  carrying  of  earth  is  done  chiefly  by 
women  and  children,  the  men  simply  digging  and  filling 
the  baskets.  At  first  the  coolies  were  very  shy  of  my  new 
arrangement,  but  I  gi-adually  coaxed  a  few  into  trying  it, 
and  they  soon  discovered  its  superiority  over  the  old 
basket  and  took  to  it  immensely.  The  box  if  pro- 
perly filled  held  7  basket  loads,  and  could  be  easily 
managed  by  two  people.  One  in  front  between  the  shafts, 
and  one  pushing  behind,  so  that  one  trip  .saved  3i  trips 
to  each  carrier,  and  this  was  of  great  consequence  when 
the    lead    was  over  600  feet    long  and  increasing  daily. 
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I  stationed  men,  one  at  the  entrance  to  examine  and  see 
if  the  carts  were  properly  tilled,  and  one  at  the  exit 
with  tickets,  one  of  which  was  issued  for  every  trip  of  the 
box.  At  the  end  of  the  day,  payment  Wiis  made  by  the 
number  of  tickets  presented. 

The  bund  now  began  to  rise,  but  on  the  8th  April 
the  puddle  wall  was  still  5  feet  below  the  water  level 
outside,  and  I  began  to  feel  anxious  about  the  small 
rise  ;  therefore,  in  addition  to  the  hand  ban-ows,  bullock 
carts  were  also  brought  into  requisition.  A  cane  or 
bamboo  basket  was  made  up  3  feet  in  diameter  and  2  feet 
high,  and  titted  on  each  cart.  The  basketful  was  taken 
as  a  load,  and  tickets  issued  as  before.  The  bullock 
cs*te  were  a  greater  success  than  the  hand  carts,  aud  in  a 
few  days  I  nad  some  600  carts  working.  Lamps  were 
provided,  and  the  work  went  on  night  and  day,  and  at 
the  end  of  April  when  the  water  rose  6  feet  the  puddle 
wall  and  embankment  were  1 8  inches  above  this. 

The  bullock  carts  also  enabled  me  to  do  away  with  the 
gangs  of  rammers.  In  fact,  there  was  no  room  on  the 
embankment  for  many  people  to  stand.  It  was  one  con- 
stant stream  of  either  bullock  or  hand  carts  coming  in  at 
one  end  and  moving  off  at  the  other,  and  they  were  con- 
stantly getting  mixed  up  one  with  the  other. 

The  work  continued  to  make  good  progress,  and  the 
puddle  wall  was  iinishcd  by  the  end  of  May,  and  the 
whole  embankment  early  in  June.  The  other  works 
(a)  and  (6)  being  finished  .some  time  before,  only  a 
little  dressing  and  turfing  of  slopes  being  required,  and 
these  were  completed  before  the  flood  rise. 

Mr.  Dickmann,  the  subordinate  in  charge  of  the 
Thengaya  Creek  bund,  worked  very  hard  and  very  well, 
and  did  not  spare  himself  in  the  least  either  night  or  day. 

J.D. 
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The    wheel-tiles  average   in    length    11   inches.     The 
reepers  2"  x  ^"  and  are  placed  6  inches  from  centre  to  centre. 
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To  some  of  the  statements  made  in  the  lately  preced- 
ing parts,  it  is  pos.sible  that  the  reader  may  be  disposed  to 
take  exception.  Thus  it  was  stated  that  in  our  experi- 
ments a  li(juid  would  be  surrounded  with  pressures,  aud 
that  over  no  small  area  of  its  surface  would  the  pressure 
be  absolutely  zero.  But  perhaps  the  reader  would  consi- 
der that  in  jig.  G  we  have  a  pressure  zero  on  the  free  surface 
at  G  in  the  bottle  K,  ajs  on  the  free  surface  at  H  in  the 
bottle  L.  The  pressure  there,  however,  is  so  far  from 
being  zero  that  it  exceeds  2,0001bs.  per  square  foot. 

If  the  vessel  is  full  only  up  to  E,  not  only  is  there 
intense  pressiu-e  near  E,  but  also  iu  the  body  of  the 
liquid  K,  aud  at  the  outside  particles  such  as  P  or  Q. 
In  fact,  the  pressure  everywhere  is  far  greater  than  the 
mere  weight  of  the  liquid  K  can  cause.  The  enormous 
pressure  over  E  is  due  to  the  weight  of  the  atmosphere. 
Part  of  the  atmosphere  rests  as  it  were  on  the  E  surface,  and 
what  thus  rests  is  a  column  of  air  which  may  be  more  than 
50  miles  in  height.  The  air  itself  weighs  little  if  we  take 
only  one  cubic  toot  of  it.  But  if  we  take  ;is  many  cubic  feet 
as  are  contained  in  a  column  whose  base  is  one  square  foot 
and  whose  height  is  50  miles  or  2(54,000  linear  feet,  then 
the  weight  of  the  air  may  become  such  a  quantity  as 
2,000lbs. 

As  an  example  of  another  great  pressure,  let  us  consider 
that  a  hollow  ball — such  as  a  foot- ball  or  a  tennis  ball — is 
forcibly  sunk  in  the  sea.  The  depth  of  the  .sea  is  variable, 
but  it  is  known  to  be  in  some  parts  more  than  three  miles. 
Suppose  therefore  that  the  ball  which  we  call  hollow — viz., 
a  ball  which  has  air  inside  it — is  lowered  for  two  miles 
below  the  surface  of  a  deep  sea.  On  the  sea  surface 
there  is  also  the  air  pressure,  but  this  though  gi-eat  is  re- 
latively small  compared  with  the  pressure  due  to  two 
miles  of  water. 

A  cubic  foot  of  water  weighs  a  little  over  GOlbs.  Thus 
a  horizontal  square  foot  area  at  the  depth  of  two  miles 
has  over  it  a  pressure  of  more  than  00,000  lbs.  independent- 
ly of  the  air  pressure  at  the  surface.  If  the  ball  has 
a  hole  in  its  surface — say  at  the  lowest  part  of  the  surface — 
and  its  material  is  so  strong  as  not  to  be  crushed  by  the 
water  pressures  around  it,  then  through  this  hole  water 
would  enter  inside.  If  the  inside  were  what  we  call 
a  vacuum  the  water  would  fill  this  vacuum.  If  the  inside 
contains  air,  a  struggle  must  take  place  between  the 
inside  air  and  the  in-coming  water.  The  result  would  be 
that  if  no  air  escaped  it  would  have  to  occupy  a  much 
smaller  volume  than  it  originally  occupied.  If  there 
is  no  hole  in  the  material  of  the  ball,  the  outside  water 
pressures  would  crush  in  the  material  to  some  extent. 

Now  suppose  that  at  this  depth  of  water  we  had  a  fish 
swimming.  The  body  of  the  fish  would  have  to  be 
sufficiently  strong  to  bear  without  injury  the  enormous 
pressures  of  the  surrounding  water. 

If  a  man  could  be  placed  at  that  depth — being  kept 
uninjured  till  he  got  there — water  would  enter  his  ears  and 
his  nostrils  and  would  fill  most  of  his  lungs.  The  eye- 
balls wovild  be  flattened  or  driven  inwards  and  the  sight 
thus  probably  destroyed. 

As  a  matter  of  fact,  a  man  does  live  at  the  bottom  of 
a  certain  very  deep  sea.  The  sea  is  the  atmosphere.  The 
outside  of  his  body,  and  likewise  the  inside,  are  subject 
to  great  pressures.  These  are  not  indeed  so  great  as  they 
would  be  below  two  miles  of  water,  but  they  exceed  2,000 
lbs.  for  every  stjuare  foot  on  which  they  act.  The  tissues 
of  the  human  body  must  be  constructed  to  bear  this 
great  stress. 

If  a  man  coidd,  without  injury  in  the  process,  have 
the  outside  air  removed — the  whole  inner  state  of  his  body 
being  preserved  meanwhile  from  any  change  whatever 
until  the  outside  air  was  wholly  gone — then  the  fluids  of 
the  body  being  all  at  a  pressure  great  enough  to  resist 
the  formerly  acting  outside  air,  would  expand  when  that 
air  was  gone.  These  fluids  woidd  tend  to  force  their  way 
out  all  over  his  body  by  a  process  similar  to  perspiration, 
but  intensely  more  violent.  Under  normal  conditions  the 
internal  pressures  harmonise  with  the  external  pressures, 
and  the  man  is  conscious  of  neither. 
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The  fact  that  air  is  capable  of  exercising  at  times 
enormous  pressures  is  seen  in  the  effects  called  storms, 
hurricanes,  cyclones  or  typhoons.  In  all  these  cases  how- 
ever the  air  is  in  rapid  motion.  But  we  wish  to  deal 
with  that  pressure  which  air  can  and  does  exert  even  in  a 
profound  calm.  To  put  in  evidence  this  pressure  we  may 
make  the  following  experiment. 

Fig.  7. 


Rc 


A  B  C — Fig.  7 — is  an  U-tube  of  any  dimensions.  The 
longer  the  branches  A  B  and  C  B  the  more  striking  is  the 
-experiment.  A  liquid  is  to  be  placed  inside.  The  heavier 
the  liquid,  i.e.,  the  greater  the  weight  per  cubic  inch  of 
liquid,  the  more  striking  will  be  the  experiment.  Water 
may  be  used,  but  mercury  being  the  heaviest  known 
liquid  is  much  the  best  for  this  experiment.  The  tube 
need  not  be  uniform  in  section.  One  end  A  should  be 
cut  square  to  the  length,  and  the  edge  should  be  smooth. 
Over  this  end  in  the  course  of  the  experiment  will  be 
firmly  placed  a  finger  or  the  palm  of  the  hand  or  a 
circular  pad  of  india-rubber.  The  diameter  of  the  pad 
should  be  slightly  larger  than  that  of  the  section  at  A  ;  and 
the  pad  should  be  thick  enough  to  be  moderately  stiff. 

We  will  first  describe  the  experiment  in  its  most  per- 
fect form,  and  afterwards  indicate  a  less  complete  experi- 
ment available  for  a  smaller  U-tube.  Let  the  tube  be 
so  long  that  its  bent  part  B  is  more  than  .30  inches  below 
the  end  A.  Suppose  we  take  the  depth  of  B  below  A 
or  C  to  be  .35  inches.  The  tube  below  B  has  an  orifice 
which  can  be  opened  or  closed  at  will.  First  let  the 
■orifice  H  be  closed. 

Pour  in  mercury  to  any  height  and  then  open  H.  The 
fluid  will  descend  in  both  branches,  keeping  the  same 
level.  Close  H  and  fill  the  branches  to  the  top.  Now 
close  A  firmly  by  hand  or  otherwise  and  again  open  H. 
The  fluid  in  the  C  branch  will  rapidly  and  steadily 
descend.  The  fluid  in  the  A  branch  will  behave  different- 
ly.    It  will  descend  more  slowly. 

Close  the  orifice  H  before  the  top  of  the  fluid  in  the  C 
branch  has  nearly  reached  the  bend  B.  Thus  the  free 
surface  in  the  C  branch  rests  at  K.  The  level  in  the  A 
branch  will  now  be  at  some  point  G.  Open  the  orifice  H 
very  slightly,  so  that  the  level  in  the  C  branch  descends 
to  E,  which  is  .still  above  the  bend  of  the  tube.  Then  the 
level  in  the  A  branch  will  descend  to  some  part  F. 

If  we  now  turn  our  attention  to  the  pad  or  finger  that 
has  been  keeping  A  closed,  we  shall  notice  that  it  adheres 
lirmly  to  the  tube  as  if  it  was  sucked  inwards.  There 
i8  however  nothing  within  the  tube  to  draw  the  pad  or 
finger.  What  it  really  is  influenced  by  is  an  outward 
pressure.  This  pressure  is  that  of  the  air  outside  the 
tube  at  A.  If  we  endeavour  to  remove  the  pad  or  finger 
we  feel  some  resistance.  This  resistance  is  caused  by 
the  downward  atmospheric  pres.sure  at  A.  When  we  have 
succeeded  in  opening  the  orifice  A,  the  level  immediately 
sinks  from  F  and  rises  above  E,  so  that  the  mercury  stands 
at  L  and  M,  which  are  in  one  horizontal  plain. 

Let  D  and  E  be  at  the  same  level.  Before  A  was  opened 
■we  thus  had  a  column  of  mercury  F  D  and  we  might  ask 
how  this  column  is  supported. 


NOTES  FROM  HOME. 

(From  our  own   Correspondent. ) 

The  publishers,  Messrs.  Spon,  liave  just  issued  an  Engineer's 
Price  Book,  containing  an  accumulation  of  very  valuable  data 
as  to  cost  of  labor  and  materials.  In  tliese  days  of  close  com- 
petition, when  little  margin  is  left  for  profit,  managers  of 
engineering  firms  will  find  in  this  woik  a  long  wanted  stan- 
dard cost  book  for  comparison  and  guidance.  The  work  is 
very  largely  apportioned  to  shipbuilding  and  the  mass  of 
mechanical  engineering  connected  with  the  machinery,  and 
the  fittings  of  vessels  and  of  the  prices  of  every  description  of 
gearing.  A  very  complete  alphabetical  list  of  miscellaneous 
materials  is  given,  and  finally  a  Directory  of  Engineers,  com- 
prising nearly  all  the  engineering  institutions  and  societies 
of  the  country. 

A  Bill  is  now  before  Parliament,  the  object  of  which  is  to 
secure  by  registration  the  protection  of  the  public  in  their 
employing  engineers,  architects  and  surveyors.  It  is  pro- 
posed that  there  should  be  a  council  composed  of  certain 
chosen  members  of  the  Institution  of  Civil  Engineers,  of  the 
Institute  of  British  Architects,  of  the  Surveyors  Institute  and 
other  societies  to  grant  certificates  after  examination,  arjd 
to  register  the  holders  of  such  certificates.  Further  to  make 
it  illegal  for  any  person  to  practice  any  of  the  named  profes- 
sions without  being  duly  authorized  by  tlie  Registering  Council. 

No  doubt  there  will  be  considerable  opposition  to  this  Bill 
as  the  Institution  of  Civil  Engineers  has  long  shewn  decided 
disinclination  to  examine. 

There  is  a  considerable  increase  in  the  number  of  Bills 
presented  to  Parliament  this  year  for  new  undertakings,  and 
also  in  the  amount  of  capital  it  is  proposed  to  raise.  The 
total  number  of  Bills  is  168  with  a  proposed  capital  of  over 
29  millions,  as  compared  with  1 43  Bills  last  year  with  a  capi- 
tal of  20^  millions.  Of  the  new  Bills  102  are  for  Railways,  as 
compared  with  81  last  year,  91  in  1886  and  131  in  188.5. 

The  prospectus  of  the  House  to  House  Electric  Light  Supply 
Company  is  now  before  the  public,  and  bids  fair  to  find  much 
favor.  This  I  believe  is  the  first  Company  that  has  been 
formed  to  supply  householders  and  others  with  the  electric 
light '  at  charges  which  may  be  considered  moderate,  when 
compared  with  others.  The  Company  propose  erecting  large 
central  stations  in  various  districts  which  will  be  connected  by 
wire  to  the  houses  to  be  lighted  by  the  Company.  The  Com- 
pany is  to  be  congratulated  upon  the  unfettered  position  it  finds 
itself  at  the  commencement,  as  there  are  no  works  of  doubtful 
value  to  be  taken  over,  or  any  patent  rights  to  purchase,  so  that 
the  Company's  capital  will  be  entirely  applied  to  the  working  and 
extending  the  business.  There  is  no  reason  why  all  house- 
holders should  not  avail  themselves  of  the  light  as  soon  as 
they  find  one  of  the  Company's  stations  erected  in  their 
district.  The  scheme  has  already  been  put  to  the  test,  and  from 
the  report  of  the  Brigiiton  Electric  Light  Company,  good 
results  have  been  found,  which  argues  well  for  the  Company's 
success  on  a  larger  scale.  Although  the  price  proposed  to  be 
charged  for  the  electricity  will  at  first  exceed  the  price  of 
gas,  yet  the  many  advantages  should  greatly  influence  the 
general  use  of  the  Company's  method  of  lighting.  It  is  stated 
that  the  Company  have  already  a  definite  demand  from  house- 
holders of  upwards  of  14,000  incandescent  lamps,  and  no 
doubt  this  number  will  in  a  short  time  be  largely  increased. 

The  Engineering  and  Building  Record,  which  by-the-bye 
is  an  additional  title  adopted  by  the  Sanitary  Engineer  of 
New  York,  states  that  the  Standard  Oil  Company  proposes  to 
build  an  immense  pipe  line  from  Lima,  Ohio,  to  Chicago  tc 
transport  oil  for  fuel  purposes.  The  right  of  way  is  being 
secured  and  preparations  made  for  construction.  This  is  the 
beginning  of  the  proposed  1,000  miles  pipe  line  between  new 
York  and  Chicago.  There  has  been  in  use  for  some  years  a 
pipe  line  from  the  oil-fields  of  Western  Pensylvania  to  New 
York  which  will  form  the  eastern  connection. 

The  official  statement  regarding  the  income  and  expenditure 
of  the  Manchester  Exhibition  has  been  issued  this  week  and 
shews  that  the  total  receipts  amounted  to  X268,290,  against 
which  there  was  a  total  expenditure  of  £221,312,  leaving  a 
balance  of  profit  of  £43,239.  This  may  be  subject  to  some  slight 
modification,  but  it  practically  represents  the  surplus  which  is 
left  over  from  the  Exhibition,  and  which  was  one  of  the  most 
popular  of  its  kind. 

At  the  concluding  sitting  of  the  Associated  Chambers  of 
Commerce,  held  yesterday  at  the  Hotel  Metropole,  it  was 
moved  and  carried  unanimously  "  That  the  levying  of  dues 
on  coal  and   wine   by   the   Metropolitan  authorities  for   the 
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puq)oses  of  public  works  is  wrouR  in  principle  and  une(|ual 
in  its  incidence  ;  and  should  any  Hill  l)e  brought  ii\to  Parlia- 
ment during  the  next  Session,  having  as  its  object  the  prolong- 
ation of  the  time  during  whicli  such  dues  may  te  collected, 
petitions  be  pi-esentetl  to  the  Houses  of  Tjords  and  Connnons 
praying  that  they  will  not  carry  the  sjime."  In  course  of  the 
discutision  it  was  pointed  out  that  the  city  was  one  square 
mile  in  extent,  and  it  collected  the  tax  from  an  areiv  of  700 
square  miles.  In  defence  of  the  tax  it  was  stated  that 
London  required  £400,000  every  year  for  public  improve- 
ments, that  that  money  must  lie  found  somowliere,  and  that 
one  had  only  to  look  ixiund  London  to  see  the  good  that  the 
tax  had  done,  and  tliat  the  i-epeal  would  do  more  harm  than 
good. 

The  last  paper  read  befoi-e  the  Institution  of  Civil  Engin- 
eers was  on  the  Economic  Use  of  the  Plane-table  in  Topogra- 
phical Surveying  by  Mr.  .Tosiah  Pierce.  The  author  directed 
attention  to  the  wide  and  economical  use  of  tlie  plane-table  in 
nearly  all  Government  survey.s,  and  to  the  fact  that  experience 
had  proved  that  within  certain  practical  limits  plane-tabling 
was  the  most  rapid,  accurate  and  economical  method  of  exe- 
cuting topographiciil  work.  In  illustration  of  the  paper,  a 
collection  of  instruments  was  exhibited,  comprisi^  \several 
varieties  of  plane-tables,  Portuguese  alidade,  ali 
solar,  Pirvoa'  tacheometer.  Colonel  Richards'  cavalr 
inaWonrds,  and  otliers,  besides  various  instruments 
Dgtaphical  surveying. 


with 
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MINING  IN  GREAT  BRITAIN. 
(From  our  own  Corretipimdent. ) 
■'  The  Newbury  Vautin  process  of  extracting  gold  from  pyri 
is  giving  great  satisfaction  in  Queensland  and  Victori 
After  being  calcined  the  ore  is  mixed  with  water  to  the 
consistency  of  a  thin  paste,  and  placed  within  a  revolving 
cylinder,  where  it  is  treated  with  one  per  cent,  of  chloride  of 
lime  and  one  per  cent,  of  sulphuric  acid.  Air  is  pumped 
into  tlie  cylinder  under  a  pressure  of  60  pounds  pei-  square 
inch.  The  gold  is  converted  into  a  soluble  chloride  by  the 
action  of  the  chlorine  gas.  The  contents  of  the  cylinder 
are  then  thrown  into  a  filter  (worked  by  a  vacuum  pump), 
and  water  being  freely  applied  the  chloride  of  gold  is 
carried  through  in  solution.  The  solution  is  then  run 
through  a  bed  of  charcoal,  upon  which  the  gold  is  deposit- 
ed in  a  metallic  form  and  the  water  run  to  waste.  The 
charcoal  is   burnt   when    freely   impregnated   with   gold. 

The  use  of  explosives  other  than  roburite  and  carljonite 
for  blasting  purposes  has  Ijeen  forbidden  in  the  mining  dis- 
trict of  Dortmund.  Roburite  is  the  most  powerful  of  the 
two,  but  both  are  said  to  possess  the  valuable  property 
of  being  flameless,  and  of  being  incapable  of  igniting  an 
inflammable  mixture  of  firedamp  and  air,  even  when  charg- 
ed   with    coal    dust. 

The  Lartigue  single  rail  railway  is  being  extensively 
adopted  for  military  purposes  in  Russia.  It  is  .said  that 
one  mile  track  can  be  laid  down  by  30  men  in  eight 
hours.  Upon  the  level,  one  horse  can  easily  draw  a  load 
of  five  tons.  It  seems  strange  that  the  system  lias  not 
Ijeen   applied   to  practical   use   in   connection   with   mines. 

A  spring  of  about  two  gallons  of  petroleum  per  minute 
has  been  found  at  a  depth  of  about  .300  feet  in  a  bore- 
hole near  Hartlepool.  It  is  probably  situated  in  the  lower 
part  of  the  new  red  sandstone  and  immediately  above  the 
upper    portion    of   the    magnesian    limestone. 

An  adjacent  bore  hole  nearer  to  Hartlepool  passed  tlirough 
a  valuable  Ixsd  of  limestone  about  60  feet  thick  This  de- 
posit is  almost  pure  carbonate  of  lime,  and  should  jjrove 
valuable  as  a  flux  for  the  iron  ore  which  is  smelted  at 
the   blast   furnaces    which    are    in   close    proximity. 

Herr  Hilt,  Manager  of  the  Wurm  Collieries,  near 
Aachen,  is  applying  firedamp  as  fuel  to  two  steam  boilers. 
Tlie  gas  is  exhausted  tlirough  a  series  of  pipes  placed  in 
the  mine,  by  means  of  an  exhausting  engine.  He  finds  that 
one  cubic  foot  of  water  is  evaporated  by  the  consumption 
of  11. ")  cubic  feet  of  firedamp. 

The  curious  effect  of  dischargers  of  static  electricity  upon 
.smoke,  fumes  and  dust  is  being  taken  advantage  of  for  several 
indu.strial  purposes.  It  has  been  successfully  applied  for  tlie 
condensation  of  the  fumes  from  smelting  works.  It  is 
now  proposed  to  apply  it  for  the  condensation  of  the  smoke 
resulting  from  the  discharge  of  guns.  It  seems  also  to  be 
capable   bi  u.seful   application    for   the  condensation   of    the 


fumes  produced  during  the  coking  of  coal.  There  is  fre- 
quently a  loss  of  about  15  per  cent,  of  the  carbon  which 
is  dissipated  as  fumes  during  the  process  of  coking.  It 
would  appear  possible,  therefore,  by  means  of  an  electro- 
static generator,  to  condense  these  fumes,  and  possibly  in- 
crease the  percentage  of  coke  from  ordinary  coking  coals 
to  upwards  of  7.^  per  cent.  If  the  desired  end  was  attain- 
ed by  this  means,  it  appeal's  very  probable  that  such  "elec- 
tric" coke  would  be  very  dense  and  most  suitable  for  use 
in   the   blast   furnace. 

The  working  of  high  speed  steam  engines  on  highways 
and  other  roads  is  making  considerable  progress  on  the 
continent.  Unfortunately  the  state  of  the  highway  laws 
in  this  country  are  a  great  bar  to  their  use.  Some  years 
ago,  low  .speed  travelling  engines  were  employed  in  hauling 
coal  in  wagons  from  Warwickshire  to  the  Metropolis,  but 
their  use  was  prohibited  through  the  action  of  the  various 
local  authorities  on  the  route.  The  rates  charged  in- 
cluding delivery  direct  to  the  consumer  were  less  than 
those  charged  for  dues  alone  by  the  railway  companies.  The 
administration  of  the  highway  law  is  very  vexatious,  as 
the  various  local  authorities  make  bye-laws  which  are  not 
concordant,  and  what  is  legal  in  one  area  is  a  legal 
offence   in   an   adjacent   area. 

A  somewhat  remarkable  water  has  lieen  discovered  at 
Wardlay  Colliery,  near  Newcastle-upon-Tyne.  This  water 
contains  a  considerable  volume  of  gases  dissolved  in  it. 
In  the  early  part  of  1886,  a  bore-hole  touched  a  feeder  of 
water  which  had  accumulated  in  some  old  workings.  The 
hole  was  plugged  and  a  tap  inserted,  so  that  the  water 
Id  be  drawn  off    as  desired,  by  means  of   a  pipe  to  the 

nip  at    the    bottom  of  one  of    the    .shafts.     It  was    soon 
iced  that  an  inflammable  gas  was  being  continually  given 
from    this    water   as   it   flowed  over  the   cast-iron    platen, 
irds    the    sump. 

T^o  samples  of  the    water    were    analysed    as    follow: — 
\  A.  B. 

Volumes  of  gas  contained) 
in  ibO  volumes  of  water/ 

The   gas\given   oil"  had   the 
following  composition  : — - 

Mar.sh  gas       ...  ...  ...     5-20  4-17 

Carbonic  acid  gas  ...  ...  81  •14         85'90 

Nitrogen  ...  ...  ...   13-29  9-60 

Oxygen  ...  ...  0-55 

99-63       100-22 


7-81 


10-0.1 


This   capacity   of    water    for  fire-damp    may   account   for- 
its    occasional    occurrence    in    unexpected   positions. 

If  a  stream  of  200  gallons  per  minute  of  such  water  flowed' 
through  and  between  two  ventilating  doors  enclosing,  say,, 
between  400  cubic  feet  of  air,  the  fire-damp  given  off  from 
the  stream  would  be  suflicient  to  keep  the  air  between  the 
doors  constantly   in   an   explosive   condition. 


RAILWAYS  IN  CHINA. 

(From  oivn  Correspondent.) 
Thk  seven  miles  of  railway  built  by  the  iiai-ping  Coal  Min- 
ing Company  was  taken  over  by  the  China  Railway  Com- 
pany, at  a  valuation  of  taels  one  hundred  thousand. 
Material  was  soon  brought  forward  and  the  line  built  very 
economically,  it  is  .said,  the  country  being  level,  and  labor 
both  abundant  and  cheap.  The  totJil  length  of  the  line  is 
thus  tliirty  miles,  or  thereabouts.  The  out-put  of  the  Kai- 
ping  Coal  Mines  having  increased  to  about  800  tons,  some  s.T,y 
1,000  tons,  a  day,  the  prospects  of  the  railway  were,  to  say  the 
least,  very  promising,  from  tlie  very  first  ;  but  the  good  luck 
of  the  Company  was  not  confined  to  cari-ying  coal, — passengers 
and  ordinary  merchandise  liave  also  been  carried,  and  salt  may 
possibly  give  the  Company  a  very  considerable  amount  of  traffic 
in  future,  if  it  has  not  already  contributed  to  the  increase  of 
the  Company's  returns.  I.,ast  spring  the  newly  formed 
Ministry  of  Marine  was  persuaded  to  memorialise  the  Throne  for 
permission  to  extend  the  coal-hauling  railway  from  Yen- 
Chuang,  or  Lu-Tai,  irid  Pei-T'ang  Forts,  to  the  Taku  Forts  ; 
thence  vid  Chun-liang,  Ch'eng,  to  Tientsin,  with  a  view  of 
being  able  to  utilize  the  railway  in  times  of  war  foi- 
the  carriage  of  troops  and  military  stores  to  the  Forts 
on  the  sea  coast.  The  necessary  Imperial  decree  autho- 
rizing     the    extension     of     the     railway     was     accordingly 
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issued,  and  the  China  Railway  Company  was  also  authorized  to 
raise  the  necessary  capital  and  build  tlie  line  without  delay. 
The  distance,  or  length  of  the  new  line,  is  about  sixty  miles, 
.and  it  was  estimated  that  a  capital  of  one  million  of  taels 
would  suffice  to  construct  the  line  and  procure  the  necessary 
increase  of  rolling  stock.  Contracts  for  material  were  entered 
into  at  once  and  work  commenced,  but  the  Company  has  so  far 
been  unable  to  I'aise  the  required  one  million  taels.  A  fac- 
fiimile  of  its  scrips  was  given  in  the  Shih  Pao,  a  Tientsin 
paper,  last  week,  and  the  shares  are  said  to  be  of  one  hundred 
taels  each,  and  are  transferable  by  registration  in  the  Com- 
pany's books.  Foreginers  are  not  allowed  to  own  any  shares, 
and  Chinese  h.iving  no  confidence  in  the  Directors,  will  not 
invest. 

The  floods  last  summer  washed  away  a  good  deal  of  the 
embankment  and  retarded  the  work  considerably.  Now,  how- 
ever, the  fine  weather  is  in  favor  of  the  enterprise,  hut  there 
are  no  funds  to  work  with. 

Six  thous<and  tons  of  material  are  said  to  have  been 
delivered  in  the  neighbourhood  of  the  works  by  the 
contractors  for  the  necessary  material,  but  there  are  now  no 
funds  available  to  carry  on  the  work,  and  the  Directors  have 
thought  fit  to  publish  an  account  of  their  first  year's  doings 
with  the  first  thii'ty  miles,  up  to  last  April.  The  cost  per  mile 
for  the  thirty  miles  and  rolling  stock  appears  to  have  been 
about  Tls.  7,500  wer  mile,  but  it  is  now  known  that  a  line  of 
equjil  capacity  on  the  Liartigue  system  might  have  been  built 
for  three-fifths  of  the  money,  that  is,  for  Tls.  4,500  per 
mile,  and  with  the  prospects  of  being  very  much  more  eco- 
nomically worked  than  the  old  system. 

The  Managing  Directors  are  thus  in  a  sort  of  fixture.  The 
accounts  published  by  tliem  are  made  to  shew  a  gross  receipt 
of  Tls.  30,000  for  the  first  year,  and  after  paying  all 
expenses,  the  nett  earnings  are  declared  to  amount  to 
Tls.  13,124,  which  no  doubt  looks  very  fine  for  the  first  year, 
but  the  shareholders  are  not  satisfied  with  a  mere  display  of 
such  figures;  they  want  substantial  returns  on  their  invested 
capital  in  the  way  of  dividends,  and  are  vexed  because  they 
cannot  get  anything.  They  argue  that  as  the  line  is  said  to 
have  made  money,  the  money  ought  to  be  there  ready 
for  use  in  the  distribution  of  dividends  ;  whereas  the 
Directors  acknowledge  that  they  have  no  money  in  hand. 
I  believe  myself  that  there  are  very  few  holders  of  scrips 
amongst  the  public,  tliat  t'le  Ciiina  Railway  Company  is  practi- 
cally a  private  company,  and  that  the  money  earned  by  that  Com- 
pany has  been  used  in  its  operations  in  the  way  of  extending 
its  lines  to  Tientsin.  The  public  having  few,  if  any,  shares, 
cannot  of  course  be  entitled  to  dividends,  and  would-be 
investors  in  the  Company's  new  scrips  cannot  of  course  find 
any  disinterested  persons  to  prove  the  assertions  of  the  Direc- 
tors. 


"alic  ^a^ettes. 


PUBLIC  WOUKS  DEPARTMENT. 
Madras,  March   13,  1888. 

The  fi>llowing  iiitimatioii,  received  from  the  Secretary  of  State, 
is  (niblinhed  : —  ■ 

Mr.  A.  M.  Hayes,  AssiatHiit  Engineer,  Ist  grade,  Madras. 
Peniiitte.l  to  return,  to  duty  wiiliin  [lerioii  of  leave. 

TliH  following  intimation,  received  from  the  Secretary  of  State, 
is  pnlilislied  :  — 

Lientenant-Colonel  A.  C.  Sniitli,  Royal  Engineers,  Executive 
Eni/ineei,    Ist   grade,  M:idras,    Fni lough  extended  to    22    months. 

The  followinr'  trmisfers  are  ordered  ; — 

Mr.  G.  D.  Wibrow,  Executive  Engineer,  lat  grade,  from  the 
Gnij^n)  Division,  to  the  charge  of  t lie  Riishikulya  Division.  To 
join  on  Ist  April  1888  at  the  public  expense. 

Mr.  C.  A  Smith,  Executive  Engineer,  4th  grade,  temporary 
rank,  from  the  V.  (lircl-,  North  Arcot  Division,  to  tlie  II.  Oircle. 
Nellore  Division.  To  join  at  the  public  expense  on  relief  hv 
Mr.  C.  J.  Peters.  ■' 

M.  C.  A  Smith  will  assume  charge  of  tlie  Nellore  Divi8ioi>  on 
Mr.  A.  A.  G    Malet's  departure. 

The  following  ()oating  is  ordered  :  — 

M.  R.  Uy.  S.  Subharayachariyar  Avargal,  bc.b.,  Rai  Bahadur 
fcxecuuve  Engineer,  3i<l  grade,  sub  pro  tern. ,  to  the  I,  Circle 
Ganjam  Division.  To  join  on  return  from  leave,  with  joining 
time. 

Mr.  S.  Subliarayachariyar  will  assume  charge  of  the  new 
■Gaiij^m  Division  on  1st  April  1888  on  the  formation  of  the 
Rushikniya  Division. 

The  following  appointment  is  made  :— 

Mr.  A.  A.  G.  Malet,  Executive  Engineer,  4th  grade,  tem- 
•porarj  rank,  to  be  Assistant  to  Chief  Engineer  for   Irrigation  and 


Under-Secretary  to  Government,  Public  Works  Department, 
Irrigation  Branch,  with  effect  from  date  of  joining  on  Mr.  J.  P. 
Davidson's  departure  on  furlough.     To  join  at  the  public  expense. 

Bengal,  March  14,  1888. 

Establish  m  ent — RailiDay. 
With  reference  to  Goveriirnfnt  of  India,  Public  Works  Depart- 
ment Notification,  of  the  22nd  February  1888,  Mr.  F.  B.  Hebbert, 
I'.xecutive  Engineer,  3rd  grade,  is  appointeif  as  Under-Secretary 
to  the  Government  of  Baiigal,  Public  Works  Department,  Railway 
Blanch.  Mr.  Hebbert  assumed  charge  of  his  duties  on  the  after- 
nooirof  the  7tli  March  1888. 

Estiihlishment — Irrigation. 

Mr.  C.  A.  White,  Assistant  Engineer,  on  privilege  'leave,  is 
transferred  from  the  Ariah  to  tlie  Eastern  Sone  Division. 

Mr.  K.  H.  Stephen,  Executive  Engineer,  is  tran.sferred  from  the 
Eastern  Sone  to  the  Ariali  Division. 

Mr.  .T.  P.  Coy,  Executive  EnL'ineer,  attaclied  to  the  Arrah 
Division,  is  granted  fui lough  for  10  months,  with  the  usual  subsi- 
diary leave,  with  effect  from  the  13tli  of  April  next,  or  such  sub- 
sequent date  as  he  may  avail  himself  of  it. 

Bombay,  March  15,  1888. 

Mr.  T.  Summer-s,  Assistant  Engineer,  1st  grade,  is  allowed 
furlough  for  twelve  months. 

Rao  Salieb  Gopal  Rowji  Tilak,  Executive  Engineer,  4th  grade, 
sub.  pro  tern.,  is  appointed  to  act  as  Executive  Engineer,  Ratnagiri. 

His  Excellency  the  Governor  in  Council  is  pleased  to  make  the 
following  appointments  :  — 

Mr.  A.  Davidson,  Assoc.  M  Inst.  C.E.,  to  be  Executive  En- 
gineer, Nasik,  vice  Mr.  G.  O.  W.  Dunn,  proceeded  on  furlough. 

Mr.  A.  E.  Higlit,  Assoc.  M.  Inst.  O.E.,  to  act  as  Executive 
Engineer  for  Irri>;alion.  Khandesh. 

Rno  Sahel>  Ganesli  Krishna  Apte,  B.A.,  LC.E.,  to  act,  as  Exe- 
cutive Engineer,  KliMiidesh,  during  the  absence  of  Mr.  J.  Ferguson, 
on  privilege  leave,  or  until  further  orders. 

Punjab,  March  15,  1888. 

His  Honor  tlie  Lieutenant-Governor  is  pleased  to  sanction 
'he  fnllowiiig  temporary  promotions  and  reversions  in  the  Anial- 
'jiim.iled  Engineer  Establishment  of  the  General  and  Irrigation 
Branches  of  the  Pni'lic  Works  Department,  Punjab,  with  effect 
ficmi  the  dates  specifind  against  eacli  : — 

Rai  Kanliaya  Lai  Sahib,  Executive  Engineer,  4th  grade, 
temporary  rank,  to  be  Assistant  Engineer,  1st  grade,  with 
etfect  from  30th  October  1887,  vice  Mr.  Hicks,  x'everted  fiom  sub 
pro  tern.  4ili  grade  Executive  Engineer. 

Rai  Kanliay:i  Lil  Sildli,  from  .Assistant  Engineer,  1st  grade,  to 
lie  Executive  Ei'gineer,  4tli  sirauile,  (tempoiaiy  rank,)  wiili  effect 
fri'in  6t.h  November  1887,  Ju'ce  Mr.  Hicks  promoted  to  sub.  pro 
icm.  4th  LMMde  Executive  Engineer, 

ll&\  Kanhaya  L41  Sahiii,  Executive  Engineer,  4th  grade, 
teinporaiy  ran",  to  be  Assistant  Engineer.  Ist  grade,  with  effect 
from  1.5th  November  1887,  vice  Captain  Abbott,  R.E.,  returned 
from  fiiilongh. 

Rai  Kanliaya  Lai  Sahib,  Assistant  Eiigineer,  Ist  grade,  to  be 
Execiltive  Engineer,  4tli  grade,  temporary  rank,  witli  effect 
from  27tli  November  1887,  vice  Mr.  F.  E.  Rose,  proceeded  on 
fuilongh. 

Rai  Kanhaya  Ltl  Sahib,  Executive  Engineer,  4th  grade, 
temtmrary  rank,  to  be  Assistant  Engineer,  1st  grade,  with  effect 
from  12tli  December  1887,  i;ic«  .Mr.  Sadler,  returned  from  fut lough. 

Rai  Tuisi  Run  Sahib,  Executive  Engineer,  4th  grade, 
temporary  rank,  to  be  Assistant  Engineer,  1st  grade,  with  effect 
from  24th  December  1887. 

Rai  Kaiihiiya  Lai  Sahib,  Assistant  Engineer,  1st  grade, 
to  be  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  24tli  December  1887,  vice  Rai  Tulsi  Ram  Sahib,  reverted. 

Rai  Kanhaya  Lai  Sahib,  Executive  Engineer,  4th  grade, 
temporary  rank,  to  be  Assistant  Engineer,  1st  graile,  with  effect 
from  7tli    January    1888,  on    Mr.  Harris'   return    from  furlough. 

Mr.  F.  Harris,  Assistant  Engineer,  1st  grade,  to  be  Exe- 
cutive Engineer.  4th  grade,  teiuporary  rank,  witli  effect  from 
7th  January  1888,  on  Rai  Saliib  Kanhaya  Lai's  reversion. 

Irrigation  Branch. 

Mr.  F.  W.  Came,  Assistant  Engineer,  2nd  grade,  attached  to 
the  Irrigation  Branch  of  the  Punjab  Public  Works  Department, 
passed  the  Profeasii>nal  Examination  laid  down  in  the  Public 
Works  Code    on  the  30th    January  1888. 

Mr.  L.  F.  Maclean,  Executive  Engineer,  2nd  grade,  Lower 
Sntlej  and  Chenab  Division,  Inundation  Canals,  is  allowed  fur- 
lough to  Europe  for  nine  months,  from  the  1st  April  1888,  or  such 
subsequent  date  as  he  may  avail   himself  of  the  same. 

India,  March  17,  1888. 

Mr.  D.  F.  Martin,  Executive  Engineer,  2nd  grade,  Bengal,  in 
granted  special  leave  for  a  period  of  two  years  under  the  terras  of 
Public  Works  Department  Notification,  dated  the  3rd  October 
1887. 

Mr.  G.  E.  Moore,  Executive  Engineer,  1st  grade,  sub.  pro  tem.. 
Slate  Railways,  on  the  Establishment  under  the  Government  of 
Bengal,  is  appointed  to  officiate  as  Deputy  Consulting  Eagmeer 
to  the  Goverment  of  India  for  Railways,  Calcutta. 


238 


INDIAN  ENGINEERING. 


[March  24,  '88. 


R«iSihib  Aiu'i'^re  N*th  Mookeijee,  Aasistmit  Engineer,  1st 
jfrmle,  B-nsil,  i<  griinted  apeoUl  leave  for  one  year,  under  tlie 
terms  of  Public  Works  Oep.irtiueiit  latters,  dated  3rd  October 
1887. 

Rii  S»liib  Riissicic  Lall  Roy,  A^xiatant  Eiicineer,  Ist  prade.  State 
RKilwxyB,  is  granted  special  leave  for  two  years,  under  the  ferma  of 
Public  Works  Departinent  Notilications,  dated  3rd  October 
last 

The  services  of  Mr.  A.  C.  Cregeen,  Superintending  Eneineer, 
1st  cIkss,  State  Railways,  are  placed  at  the  disposal  of  the  Indian 
Midland  Rdlway  Company,  with  effect  from  the  5ih  February 
1888,  the  date  of  his  return  from  furlough. 

Lieutenant-C'ilonel  E.  N.  Peters,  R  K,,  Executive  Eneineer.  l«t 
grade,  is,  on  return  from  furlough,  re-posted  to  the  Central  Pro- 
rinc^. 

Mr.  P.  L.  A.  Price,  Assistant  Engineer,  lat  crade,  Punjab,  is 
permitted  to  resign  his  appoiutMieut  in  the  Public  Wi>rk<  Depart- 
ment, with  effect  from  the  24'h  November  1887.  Thi.*  cancels 
Public  Works  Department  Notification,  dated  17tli  January  1888. 

Director-General  of  li'iilways. 

Mr.  V.  Righy,  Executive  Engineer,  Ist  grade,  is  transferred, 
in  the  interests  of  the  public  service,  from  the  North-Western 
KailwRV  to  the  Siud-Pishin  State  Railway. 

Mr.  H.  S.  Guinness,  Assistant  Engineer,  1st  prade,  passed,  on 
the  ISth  of  January  1888.  the  Ijower  and  Departmental  Standard 
Examinations,  as  prescribed  in  Public  Works  Department 
Code. 

Military  Works  Department. 

Lientenant  O.  H.  Stoebr,  r,e.,  temporary  Assistant  Engi- 
neer, 2nd  grade,  is  appointed  to  the  charge  of  the  current  duties  of 
the  Office  of  the  Executive  Engineer,  Sialkot  Division,  Military 
Works,  with  effect  from  the  afternoon  of  the  18th  February  1888, 
until  further  orders. 

N.-W.  P.  and  Oudh,  March  17, 1888. 

Buildings  and  Roads  Branch. 

Subject  to  the  confirmation  of  the  Government  of  India, 
Mr.  J.  W.  Alexander.  Executive  Engineer,  1st  grade,  is  appointed 
Superintendent  of  Works,  2nd  Circle,  Provincial,  vice  Colonel 
F.  D.  M.  Brown,  v.c,  s.c.,  proceeding  on  furlough. 

Mr.  D.  W^.  Ail'man,  As.siscant  Ensineer,  2iid  grade,  is  trana- 
feri-eil  from  the  Allahabad  to  the  Benares  Division,  Provincial 
Works. 

Mr.  W.  G.  Bligh,  Executive  Engineer,  3rd  grade,  District 
Engineer,  Mirzaour,  is  transferreil  from  that  appointment  to  the 
charge  of  the  .Than^i  Division,  vice  Major  Bellasis,  transferred 
to  the  Lucknow   Division. 

Mr.  O.  R  Bird,  Executive  Engineer,  2nd  grade,  is  transferred 
from  the  Meerut  to  the  Mirzapur  district  as  District  Engineer, 
met  Mr.  Bligh,  transferred  to  the  charge  of  the  Jhansi  Division. 

Bengal,  March  21,  1888. 

Eatahliskments. 
Colonel  C.  M.  Browne,  R.E.,  Officiating  Chief  Engineer  and 
.Secretary  to  this  Government,  in  the  Public  Works  Department, 
is  granted  special  leave  out  of  Inilia  for  six  months,  under  section 
61  of  the  Civil  Leave  Code,  with  effect  from  the  4th  April  1888, 
or  from  such  date  as  he  may  be  permitted  to  avail  hitnself  of  it. 


ittbmit  Cixginecnitg  fntcnt  ^egistei*. 

Spkcifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  tlie  Home 
Deoartment  : — 

Tbe  14t1i  l£aroli  1888. 

167  of  '87.— I'M  ward  William  Parkes.  Gentleman,  of  3,  Salters'  Hall 
Court,  in  the  City  of  London,  Kngland.— /br  improve- 
mtnta  in  the  production  of  colored  photo jraphic   pictures. 

191  of  '87.— Henry  Hamilton  licmfry,  of  5,  Fancy  Lane.  Calcutta, 
Solicitor  and  Patent  Agent, — For  improttrmentu  in  the 
manufacture  0/  frame  or  horn  plates  Jor  rolling    stork. 

323  of  '87.— Otto  Schwa4lo  and  Kobcrt  Aitken  Speirs,  Engint-ers  and 
Rice-millers,  residing  at  Upper  Poozoondouiig,  in  the 
City  of  Itangoon,  British  Kurma.— For  improvements 
in  rictmillini  which  h-m  for  U»  ohjecl  the  prevention 
ol  breaknijr.  of 'fain  both  ilurin//  the  process  of  cleanini/ 
or  ptirlimj  nnd  also  while  the  r/rain  is  being  prepared  /or 
the  process  of  deanin  I  and  pear  liny. 

243  of    '87.— Fxlwar.1   William  .Serrell,  Jimioi-,    Civiji    Engineer,   of 

.^ew  Vork,  United  .states,  temporarily  residing  in 
Chabeuil,  Oep^rtmeut  of  the  fJrome,  Fnnce.-  /or 
process  and  mnchinery  Jor  reeHny  silk  from  tlve  cocoon. 

244  of  '87.— Kdwarrl    William  .Serrell,   Junior,   Civil  Engineer,  of 

New  York,  United  .States,  temporarily  residing  in 
Chafjeui  ,  Uepartment  of  the  Drome,  France.— /'O'  im- 
provements in  aiUomaic  siik  reedni  machines. 
18  of  '£8.— Sir  Henry  .St.  .John  Halford,  Baronet,  c.B.,  of  Wis- 
tow.  Colonel,  and  William  Ellis  Metford,  of  Redland, 
B.istol,  Civil  Engineer,  I»th  in  Fngland.— /'oj-  impiove- 
mtntt  in  the.  mannjacture  of  prqjectiKs  Jor  Jirt-arms. 


SELECTED  BRITT.SH  PATENTS. 
V.\I.VK  Gv..\R  —V>.  Williams,  C'irdiff,  ami  II'.  h'.  Raymond,  Yarmouth, 
2fov(i  >'ro(»ii.  — The  reversing  of  a  steam  engine  is  effected,  according  to 
this  invention,  by  the  employment  of  one  eccentric  only.  By  referring 
to  the  accompanying  figure,  this  arrangement  will  be  seen  fitted  to  a 
vertical  steam  engine.  The  cylinder  is  indicated  by  A,  and  the  valve 
chest  by  B.  The  valve  F  controls  the  action  of  the  supply  porta  G  and 
G',  and  the  steam  and  exhaust  pipes  are  represented  at   D  and  E.     At 


the  lower  end  of  the  valve  spindle  H  is  a  jaw,  in  which  is  a  block  I  loqse- 
ly  fitting  on  a  pin  I^ .  Upon  the  upper  and  lower  faces  of  the  block  I 
bears  the  radius  link  J,  towards  one  end  of  which  is  connected  the 
eccentric  rod  N.  The  eccentric  O  is  set  at  right-angles  with  the  cra,nk 
R.  The  radius  link  J  is  pivoted  at  .J'  to  blocks  M,  which  are  free  to 
slide  in  grooves  U.  A  pair  of  drag  links  K  are  connected  to  the  pivot 
pin  J',  and  are  operated  by  the  hand  lever  L  ;  and  the  blocks  M  are 
thus  moved  in  the  grooves  U.  In  the  figure  the  position  of  parts  is 
such  that  the  shaft  S  is  being  driven  in  the  direction  of  the  arrow,  and 
the  eccentric  rod  N  and  the  valve  spindle  H  ascend  together  as  the 
radius  link  J  oscillates  on  its  pivot  .V.  In  order  to  reverse  the  engine 
the  radius  link  is  moved  Vjy  means  of  the  hand  lever  until  the  blocks  M 
are  at  the  opposite  ends  of  the  guides  U.  In  this  position  the  eccentric 
rod  moves  up  and  the  valve  spindle  descends,  while  the  shaft  S  revolves 
in  the  reverse  direction.  The  inventors  make  three  claims  for  the  com- 
bination of  parts  represented  in  the  drawings  by  the  letters  I  J  M  U  K 
■with  the  other  parts  of  the  engine.— No   15,91.5     November  l9th,  1887. 

Stkam  Vipks.- /.  Krooy,  Halle  —This  invention  relates  to  the  auto- 
matic removal  of  condensed  water  from  steam  pipes  The  apparatus 
consists  of  a  valve  casing  A  and  two  caps  B  and  C,  which  may  be  easily 
removed  for  cleaning.     In  this  casing   the  lever  G  is   fixed   with   the 


fulcrum  at  I.  G  carries  two  solid  pieces  of  metal  E  and  F  of  equal  volume 
but  different  weight,  which  are  fixed  on  G  in  such  a  manner  that  the 
distances  from  the  fu'crum  I  are  inversely  proportional  to  their  re- 
spective specific  gravities.  As  the  water  in  the  casing  ri-es  and  partly 
immerses  E  and  F,  those  two  bodies  get  lighter  by  the  weight  of  water 
displaced  by  them,  and  as  E  and  F  are  of  equal  vo  ume,  as  pointed  out 
before,  they  lose  an  equal  amount  of  weight  ;  but  F,  acting  on  a  longer 
lever  than  E,  overba  ances  E,  thereby  opening  the  va  ve  1)  and  allow- 
ing the  water  to  flow  out.  -No.  41,847      May  18th,    1887. 
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NOTICE  TO  CONTRACTORS. 


SEALED  tenders  will  be  received  by  the  Chairman,  Karachi  Port 
Trust,  up  to  noon  on  11th  April  1888,  for  supply  of  second-hand 
rails  in  good  condition,  as  follows,  delivered  at  Keamari  on  Port  Trust 
ground  : — 

250  Metre  Gauge  rails,  Vignoles  pattern,  about  401bs.  to  the  yard, 
each  rail  to  be  18  feet  long,  and  suitable  for  shed  posts. 

250  Broad  Gauge  double  headed  rails,  about  661bs.  to  the  yard,  each 
to  be  18  feet  long,  and  suitable  for  Railway  sidings. 

Price  to  be  quoted  per  rail,  [and  whether  steel  or  iron,  should  be 
stated. 

The  supply  to  be  completed  within  one  month  from   the  date  of 
order. 
The  lowest  or  any  tender  will  not  necessarily  be  accepted. 

By  order, 
W.  H.  PRICE,  M.  Inst.,  C.E. 
Port  Engineer's  Offick  ;  i  Port  Engineer, 


Manora,  12th    March    1888. 


(100) 


Karachi. 


WANTED 

Two  Assistant  Engineers  and  a  Supervisor  for  the 

Local  Fund  Public  Works  Department, 

Madura  District. 

Pay  and  travelling  allowances  will  be  as  shown  below. 


Appointment. 

Pay, 

Travelling  allowance. 

Assistant     Engineer 
lat  Grade 

Assistant  .  Engineer 
2nd  Grade 
Supervisor 

Rs.  250  per  mensem 
rising  to  Rs.  300 

Rs.  200  per  mensem 
rising  to  Rs.  250 

Rs.  150  per  mensem 
rising  to  Rs.  200      ... 

Mileage  at  4  annas 
a  mile   for  rapid 
marches  and  daily  al- 
lowance at  Rs.  2  per 
diem. 

ditto. 

Daily    allowance  at 
Re.  1-8  per  diem. 

The  increase  of  Rs.  50  over  the  minimum  pay  in  the  case 
of  each  of  tlie  above  3  officers  will  be  allowed  by  five  equal 
annual  increments  of  Rs.  10,  provided  that  the  officer  con- 
tinues to  give  satisfaction  in  the  discharge  of  his  duties. 

Applications  should  be  made  to  the  undersigned  so  as  to 
reach  him  before  the  31st  March  1888,  with  the  following 
particulars : — 

(1.)     Name. 

(2.)     Age. 

(3.)     Examinations  passed. 

(4.)     Present  occupation,  if  any,  and  previous  employments 
held,  if  any. 

(5.)     Copies  of  testimonials. 

(6.)     Address. 

None  but  those  holding  the  College  Certificate  need  apply. 

Successful  applicants  will  have  to  execute  an  agreement 
binding  themselves  to  serve  the  Madura  District  Board,  in 
the  terms  which  may  be  specified  by  the  President. 

The  applications  from  unsuccessful  candidates  wiU  be  re- 
corded and  no  reply  will  be  sent  to  them. 

E.  TURNER, 
President,  District  Board, 

(99)  Maddea. 


CREAT  INDIAN  PENINSULAR  RAILWAY. 

OLD  RAILS  FOR  SALE 

THP]  Acting  Agent  will  be  prepared  to  receive  at  his  Office,  Victoria 
Terminus,  Bombay,  up  to  1  p.m.  (Gunfire)  on  Wednesday,  the  28th 
proximo.  Tenders  for  the  purchase  of  the  following  old  Rails  double 
headed  Section  681bs.  to  851bs.  per  yard. 

VIZ  : — 
2,100  tons  Old  Iron  Rails  in  various  lengths,  from  12ft.  to  26ft. 
100  tons  of  pieces  of  Old  Rails  10ft.  and  under. 
100  tons  of  pieces  of  Steel  Rails. 
The  same  are  now  lying  on  the   Company's   premises   Wari  Bunder, 
Mazagon,  Bombay,  and  may  be  viewed  on  application  to  the   Wharf 
Superintendent. 

Offers  (which  must  be  made  on  the  Company's  form  to  be  obtained 
from  the  undersigned)  must  specify  the  quantity  required  the  rate  per 
ton  weighed  over  on  the  spot,  and  the  period  within  which  delivery  of 
the  Rails  will  be  taken. 

Delivery  will  be  made  by  the  Company   into   Barges   to  be  provided 
and  placed  by  the   purchaser  alongside  the   Wharf.     Payment  must  be 
made  at  the  time  of  delivery. 
The  Acting  Agent  reserves  the  right  to  reject  any  or  all  of  the  Tenders. 
Storekeeper's  Office,  Parel  ; )  ALFRED   KING 

(70)     20«A  February    1  888.  /  Storekeeper. 


Wanted. 

AN  EXPERIENCED  MECHANICAL 
DRAFTSMAN  accustomed  to  Locomotive  and 
Carriage  work  ;    salary  Rs.  240  to  Rs.  300. 

None,  but  a  first  class  man  who  has  been 
employed  in  this  business  need  apply. 

Copies  of  testimonials  to  be  sent  to — 
Loco.  &  Carriage  Superintendent, 

N.-W.  Railway, 

Lahorb, 
(81) 


WANTED   IMMEDIATELY 

rSTIMATOR  for  Chief  Engineer's  Office,  C.P. 
None  but  first-rate  men  need  apply. 
Apply,  with  testimonials,  to — 

Assistant  Secretary, 

P.  W.  D.,  Nagpur,  C.  P. 

AN  ENGINEER,  &c.,  of  many  years'  practical  experience 
at  Home  and  in  India  is  open  to  an  engagement.  Large  ex- 
perience in  seating  boilers,  buUding,  <fcc.  Good  testimonials, 
reference,  &c. 

Address— H.  R  B., 

c/o  "Indian  Engineering," 
(84)  Calcutta. 


Fop  Sale. 


200  WHEELS  for  Handbarrows,  15 J'  diameter,  quite  new. 
Complete   with  2   brackets   and    4  bolts  for   each. 
Price,  Rs.  2,  each,  delivered  Lahore  Station. 


(80) 


NIHAL  CHAND, 

Contractor, 

Lahore. 


BENGAL-NAGPUR  RAILWAY. 

EXPERIENCED   ESTIMATORS  for   Railway   work  (Bridges, 
Station  Buildings,  and  Staff  Quarters)  wanted   immediately. 
To  report  at  Nagpur.     Fay  Rs.  65  a  month. 

Apply  to — 

G.  A.  ANDERSON, 
For  Agent  and  Chief  Engineer, 
(85)  B.-N.  Railway,  Nagpur,  C.P. 

WANTED  BY  THE  S.  I.  R.  COMPANY. 

ENGINEERS  AND  SURVEYORS. 
"C^XPERIENCED  IN  SURVEYING,  LEVELLING 
-■-•  and  laying  out  Railways.  To  competent  men  employ- 
ment can  be  insured  up  to  end  of  August  next.  Apply, 
stating  antecedents,  age,  experience,  and  salary  expected,  to 
the  undersigned.  DAVID  LOGAN, 

Chief  Engineer,  S.  I.  Railway. 
Trichinopoly,  March  17,  1886.  (89) 

notice. 

ALLAHABAD  MUNICIPAL  BOARD. 

WITH  reference  to  the  advertisement  calling  for  Plan  and  Estimate 
for  a  Municipal  Hall  for  this  City,  notice  is  hereby  given  that 
the  Board  do  not  wish  to  tie  down  competitors  to  the  actual  sizes  of  the 
rooms  therein  given  as  long  as  their  areas  are  not  decreased. 

By  order,  '') 

T.  R.  EDMON.SON. 
Secretary,  Municipal  Board,  Allahabad. 
Allahabad,  29i/i  February  1888.  (96) 
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IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

aEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCING 

SPECIALLY  DESIGNED  FOR  ENCLOSING    RAILWAYS.  ROADS.  BUNGALOW  GROUNDS.  PLANTATIONS,  &c. 

Awarded  Certificate  of  Merjr.  Calcutta  International  Exhibition,  1883-84. 

L ARC. FLY   used   by   the   Indian   SUte   and   Guaranteed  Railways,  combines  .Strength,  Lightness,  ami  Low  Cost.     Any  smart  native  can 
er^ctit:    Cost  of  transport  per  mile  of  Railway  only  about  3  annas  per  mile  of    Fence.     Fenolng-   P^StS,    htram.ng    Po.ts.    Galvanized 
Steel  ITtrlid  Wire  Galvanized  Steel  Barb  Wire,  Wrought-iron  Gates  of  all  sizes  w  th  Posts,  complete,  suitable  for   Rijilway  Level  Crossings, 
PU^tatio^,  Bungalow  Grounds,  &c.     A  complete  Fence  with  Barb,  Strand  or  Steel  Wire,  suitable  for  a  plot  of  ground    of  any  shape,    or  Tor 

•  length  of  Road  or  RaUway  supplied  ready  for  fixing  r,  a  tt  w  a  v  e-r  a  Trnw  !„  Tn^i,. 

Delivery  giveu  at  any  RAILWAY  STATION  m  India. 
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R.  J.  GEORGE  &  CO..  ENGINEERS 

7  lAttleQiiPun-stt'eet,  U''e«fminster--Lonfloii  :  and  ,Tiihbii'iiorc,  India. 


Mckenzie  &  go., 

SIND  METAL  MART, 
IRON    WORKS  AND   FOUNDRY,   KARACHI 


Have  in  Stock  or  on  the  way  out  :— 

Portable  Engines  of  sizes.     Vertical  Engines  and  Boilers  of  sizes. 

Steam  Puinpa  with  and  without  Boilers.  Contractors'  Pumps. 
Pumps,  Lift  and  Force.     Centrifugal  Pumps. 

La.  l,ea— self-acting,  sliding,  surfacing  and  screw -cutting.  Dril- 
ling and  Screwing  Machines 

lioitar  Mills.  Flour  Mills.  Cold  Rail-sawing  Machines.  Crab 
Winches,  Pulley  Blocks,  Lifting  .lacks  and  Chains. 

Cast  Iron  Pipes  nnil  Sluice  Valves.  Wrot  Iron  Tubes  and  Fittings 
Pickaxes.  Shovels,  Powrahs,  Drills  and  ('rowbars. 

Portland  Cement,  (iiUingham'-,  White's  and  Burger  Baron's. 

Gnlvauizeil  Sheets,  Corrugated  and  I'lan. 

Bar,  Angle  and  Tee  Iron  of  ordinary  sizes  and  sections. 

Engineer^'  and  rontractors'  too's  and  stores  supplied  with 
(98)  nromptltiide  and  at  moderate  rates. 


S=>'V w^xXJJS.'Ei.T    Sa    CO., 

ESTABLISHED   IVIORE  TH^N   100  YEARS. 
Coach  Builders  to  all  the  Viceroys   and  most  of  the  nobility  of  India 

Five  Medals  for  excellence  of  work. 
Carts  as  per  illustration  from         ...  ...  ...   Rs.  375 

Phtetons  from  ...  ...  ...  ...     ,,     700 

Only  best  procurable  Materials  used  and  all  work  guaranteeil.    Mate- 
rial supplied  at  the  lowest  rates.     Catalogues  on  iippliontirn. 

(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 
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India   Rubbep  Sheets. 

BEST  QUALITY. 

FORNARO  BROTHERS, 

8  Mangoe  Lane. 
(79) 


The  ENCINEERINC  &  MINING  JOURNAL. 

Si;b.-xuiption  Pjuck,  including  postage  for 
India  and  all  countries  in  the  Po.stal  Union, 
$.'>  =  20«.  =  Rs.  14  per  annum.  All  payments 
must  lie  made  in  advance. 

'■Phe  Scientific  Publishing  Co., 

27,  PAUIC  I'LACE,  NEW  YORK, 
Apents  f(ir  Indian  Enrjineerlng. 

TRAUTWINE'S 

POCKET  BOOK. 

"  Beyond  all  question  the  best  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared."—"  Manual  FOR  Railroad  En- 
OINEEKS,  by  Prof.  George  L.  Vosf,  C.E. 

JOHN  WILEY  &  SONS,  Nkw  York. 
(72)  E.  &  F.  N.  SPON,  London. 


PATENT  POCKET  SLIDE  RULES, 

For  Enginesrinsf  CaloiilatioiLS, 

For ^h*in^  at  si<:ht  results  7t<lticlt  iViiui.i  otUenvitt 
ht  only  obtaintd  by  working  tediaus  matJteHiaiUai 
fo*-iitul(e, 

l)eRi«no.f  nnd  patented  by  I, At, A  GANnA  RAM, 
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lattice,  warren,  .tc,  all  form  and  Hpana) ; 
Beti'iing  and  ^hearing  St'-Mos  found 
direct  WiniOUl'  I  Al.l.OhATIONa 
Bars  reqtliring  connttr-bracing  deter- 
mined at  siL'ht.  I'rice  its.  ..  10 
-  >.                  FULI.,  SET  FOR  Kb.  ill 

Illustrated  Pamphlet  of  Instructions,  shewing 
several  examples  worked  out,  accompany  eaob  In- 
strument.    Pamphlet  separate,  8  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 
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EDITORIAL  ANNOUNCEMENT. 
Several  communications  are  held  orer  for  want  ef  space, 


THE  RIVAL  PLANS  FOR  THE  SHER  SHAH 
BRIDGE. 

It  is  much  to  be  regretted  that  the  old  grudge  between 
Royal  and  Civil  Engineers  should  be  imported  into  any 
discussion  of  a  purely  scientific  nature,  as  has  recently 
been  the  case  with  remarks  in  some  of  our  contemporaries 
on  the  rival  plans  for  the  proposed  bridge  over  the 
Chenab  at  Sher  Shah,  on  the  Sind-Sagar  Railway. 

We  arc  glad  to  think,  however,  that  the  paragraph  al- 
luded to,  could  not  have  been  written  by  an  Engineer,  as 
any  member  of  that  profession,  who  interested  himself 
at  all  in  the  matter,  would  know  that  the  original  design 
was  prepared  by  Mr.  Mallet,  who  is  well  known  as  an 
Engineer  of  matured  experience,  while  the  subsequent 
pi'oposal  was  made  by  Mr.  J.  R.  Bell,  who  is  equally 
well  known  in  Upper  India  from  his  connection  with  some 
of  the  largest  bridges. 

So  far  then,  as  mere  authority  goes,  neither  scheme  can 
be  said  to  have  the  advantage  of  the  other,  and  we  there- 
fore propose  to  state  briefly  the  chief  points  of  divergence 
in  the  two  designs  for  the  consideration  of  oiir  readers, 
and  as  the  matter  is  one  of  purely  scientific  interest,  and 
one  involving  large  sums,  we  hope  that  Government  wilt 
some  day  publish  the  leading  papers  on  the  subject,  for 
doubtless  Mr.  Bell,  a.s  his  own  advocate,  would  make 
out  a  much  stronger  case  than  appears  on  the  merely 
general  view  that  we  can  give.  In  this  particular  case 
also,  as  in  most  Engineering  questions,  no  absolute  rule 
can  be  laid  down,  and  there  may  be  reasons  why  Mr.  Bell's 
proposal  is  peculiarly  suited  to  this  crossing,  even  though 
it  might  not  generally  be  the  best. 

The  two  designs  are,  the  original  by  Mr.  Mallet  for  27 
spans  of  150'  giving  4,050  lin.  ft.  of  bridge,  and  Mr.  Bell's 
for  9  of  250'  giving  2,250,  a  difference  of  1,800  feet  in 
length.  Here  is  a  sufficiently  startling  divergence  of 
opinion  between  two  experts,  and  it  is  now  our  task  to 
point  out  to  our  readers  the  conditions  which  render 
such  a  wide  difference  of  opinion  possible. 

There  are  two  diametrically  opposite  ways  of  bridging 
the  Punjab  and  similar  rivers, — one  being  to  build  a  long 
bridge  from  bank  to  bank,  not  of  the  river,  but  of  the 
valley  in  which  it  meanders ;  and  the  other  to  build  a 
bridge  no  longer  than  is  necessary  to  pass  the  flood,  lead- 
ing the  river  through  it  by  training  works.  These  of  course 
are  the  two  extremes,  with  a  practicable  design  some- 
where intermediate,  and  it  is  this  golden  mean  that  is  so 
difficult  to  decide  upon. 

Many  of  our  readers  are  aware,  but  we  should  point 
out  clearly  for  the  benefit  of  those  who  have  not  an 
acquaintance  with  the  Punjab  rivers,  that  such  a  river 
never  fills  its  valley  so  far  as  actual  discharg- 
ing power  is  concerned,  the  main  channel  being 
quite  narrow  and  wandering  in  the  valley  at  all  angles 
from  parallel  to  right  across  it.  Consequently  it  cannot 
for  an  instant  be  supposed  that  length  of  bridge  has  any- 
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thing  to  do  with  giving  more  waterway,  for  however  long 
the  bridge,  the  main  channel  generally  occnpies  but  a 
few  spans  at  a  time.  Nor  can  any  bridge  be  constructed 
of  such  a  length  as  to  do  away  with  the  necessity  for 
training  works. 

Bearing  this  in  mind,  the  argument  of  the  advocates 
for  a  short  bridge  is — As  any  point  of  your  long  bridge  has 
to  bear  as  much  strain  as  a  bridge  of  minimum  length, 
and  as  you  must  have  training  works  in  any  case,  carry 
this  treatment  to  its  logical  conclusion,  and  do  not  make 
your  bridge  longer  than  is  required  to  pass  the  flood, 
training  the  river  through  it. 

While  the  long  bridge  advocates  reply — Your  theory 
may  be  perfect,  but  there  comes  in  the  practical  diffi- 
culty of  training  the  river  to  flow  steadily  through  the 
same  channel  for  any  length  of  time. 

A  good  practical  illustration  of  this  question  is  given 
by  the  old  bridge  over  the  Chenab  at  Waairabad,  which, 
after  being  originally  built  with  64  spans  of  142',  it  is 
now  proposed  to  reduce  by  one-half  of  its  length,  and 
which  may  end  in  being  reduced  to  one-fourth,  tod  yet  the 
velocity  of  the  main  stream  will  not  be  increased  by  the 
aboliiion  of  spans  which  are  only  occupied  by  islands 
and  backwater. 

Even  from  this  brief  outline  of  the  subject,  it  is  clear 
how  impossible  it  is  to  lay  down  any  general  rule,  and 
how  difficult  to  decide  even  in  a  particular  case,  what 
length  of  bridge  to  give. 

The  amount  of  waterway  is  really  not  the  principal 
point,  the  problem  being  to  decide  within  what  limits  of 
oscillation  can  the  river  be  induced  to  confine  itself. 

Such  a  very  open  question  explains  at  once  the 
difference  of  opinion  as  to  the  best  length  of  bridge, 
between  the  advocates  of  the  two  systems. 

But  there  is  also  a  difference  of  opinion  as  to  the  best 
length  of  span,  which  has  no  essential  connection  with 
the  total  length  of  bridge.  In  this  case,  Mr.  Mallet 
propo.ses  150'  and  Mr.  Bell  250'.  Of  the  latter,  we  only 
have  the  Adamwahan  Bridge  over  the  Sutlej  as  an  ex- 
ample, while  the  present  Chenab  Bridge  is  the  best  type 
of  the  former.  The  small  spans  of  the  old  Sind-Punjab 
Railway,  and  of  the  Ravi  and  Jhelum,  are  not  likely  to 
be  repeated,  while  the  new  bridges  at  Ferozpur  and 
Chuck  Nizam  are  not  old  enough  to  give  any  precise  in- 
formation as  to  whether  their  150'  spans  are  suitable. 

In  these  cases  the  ordinary  rule  of  equating  the  cost 
of  a  pier  to  that  of  the  main  girders  of  one  span  as  the 
most  economical  arrangement,  is  modified  by  other  con- 
ditions. 

We  can  take  the  cost  of  a  pier  an  a  fixed  quantity  al- 
most independent  of  the  span,  for  the  pier  that  is  safe 
for  any  span  at  all,  will  be  quite  large  enough  for  a  250' 
span,  the  stability  against  floods  being  the  chief  con- 
sideration. In  fact,  if  as  we  suppose  the  river  occupies  a 
certain  width  only,  of  what  may  be  called  "  normal  chan- 
nel," no  matter  what  length  of  bridge  you  offer  it  to  wander 
about  in,  a  small  span  may  require  a  much  deeper  pier 
and  much  more  protection  stone  to  keep  it  safe,  than  a 
larger,  simply  because  it  offers  more  obstruction. 


Unless  we  are  mistaken,  the  old  bridge  over  the  Chenab 
(called  the  Alexandra)  clearly  indicates  by  the  quantity  of 
stone  yearly  devoured  by  the  river,  that  140'  is  too  small 
a  span,  and  if  so,  it  may  well  be  doubted  if  the  extra  10' 
proposed  for  the  spans  of  the  new  bridge,  will  make  any 
appreciable  difference. 

We  are  not.  however,  aware  if  it  has  ever  been  ascer- 
tained, whether  the  velocity  of  these  rivers  is  such  as  to 
remove  the  stone  from  a  single  well  sunk  in  the  stream, 
or  to  what  extent  the  consumption  of  stone  in  mainten- 
ance of  the  Adamwahan  Bridge  over  the  Sutlej  with  250' 
spans,  differs  from  that  of  those  of  smaller  span. 

The  problem  might  be  dealt  with  in  the  following  man- 
ner. Find  if  possible  a  place  with  one  or  two  well  defined 
channels.  This  will  be  the  "  normal  channel"  and  its 
width  and  velocity  at  the  narrowest  place,  where 
erosion  is  most  active,  will  give  an  idea  of  what  must 
be  dealt  with  some  day  at  any  point  in  the 
bridge.  And  from  this,  some  idea  can  be  obtained  of 
the  afflux  likely  to  be  caused  by  spans  of  different  sizes. 
Only  it  must  be  well  remembered  that  in  the  bridge,  the 
channel  will  probably  be  narrower  and  velocity  greater, 
than  in  the  natural  state,  as  erosion  to  the  convex  of  the 
curve  is  resisted  by  the  stone  protection  and  converted 
into  the  downward  scour.  It  is  \vith  reference  to  this  width 
of  stream,  and  not  to  the  length  of  the  bridge,  that  we 
liave  to  arrange  our  spans,  so  as  not  to  create  an  obstruction 
sufficient  to  raise  the  velocity  to  a  point  dangerous  to  the 
protection  stone,  on  which  alone  the  wells  depend,  no 
matter  how  deep  they  may  be  sunk. 

In  the  present  case  it  would  appear  as  if  Mr.  Mallet 
had  fixed  the  spans  principally  in  relation  to  the  best 
proportion  for  economy  alone,  while  Mr.  Bell  had  con- 
sidered, and  not  without  apparent  reason,  to  judge  from 
the  present  Chenab  Bridge,  those  spans  as  liable  to  con- 
tract the  waterway  to  a  dangerous  extent. 

There  are  then  two  issues  to  decide.  Is  Mr.  Bell's  bridge 
long  enough,  and  are  Mr.  Mallet's  spans  large  enough ; 
and  there  we  leave  the  question,  not  professing  to  decide 
who  is  right. 


A  NEW  RAILWAY  PROJECT. 
Oun  readers  will  recollect  that  when  the  proposed  Railway 
from  Umballa  to  Kalka  and  thence  to  Simla  was  on  the 
tapis,  all  arguments  that  could  be  urged  in  favor  of  the 
undertaking  were  repeated  threadbare  by  one  of  our  con- 
temporaries, but  the  Government  of  India  respectfully 
declined  to  have  anything  to  do  with  it,  with  the  exception 
of  making  the  usual  concessions  to  private  enterprise.  Now, 
however,  when  representations  have  been  made  to  the 
authorities  to  permit  the  construction  of  a  line  by  two 
companies,  which  would  bring  Delhi,  Umballa,  and  Kalka 
eight  hours  closer  to  Bombay,  objection  is  being  raised  by 
i  hat  same  paptr.  We  think  it  is  the  duty  of  the  Preas 
to  calmly  review  the  proa  and  cons  of  the  case  before 
arriving  at  an  opinion.  The  proposal  has  emanated  from 
two  sources,  viz.,  Major  Bisset  the  Agent  of  the  B.  B. 
and  C.  I.  Railway  Company,  and  Mr.  W.  Duff 
Bruce,  in  connection  with  Messrs.   Andrew  Yule  &   Co., 
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of  Calcutta.  If  carried  out  it  would  give  a  broad 
gauge  line  nearly  due  north  from  Delhi  to  Umballa 
and  thence  to  Kalka.  This  "  would  give  a  broad  gauge 
all  the  way  from  Calcutta  to  Kalka,  while  a  portion 
of  it  would  supply  the  means  of  effecting  by  a  mix- 
ed gauge  a  continuous  narrow  gauge  connection  from 
Kalka  to  Bombay.  It  is  proposed  to  connect  Jeypore  with 
Kewari  by  a  branch  of  the  Raj  pu  tana  line,  which  would 
then  go  northward  via  Rohtak  to  Kumal,  opening  up  a 
fertile  country.  From  Kumal  a  mixed  gauge  would  take 
trains  to  Kalka,  broad  or  narrow,  as  might  be    required." 

The  Punjab  Government  seems  to  have  set  their  veto 
on  it  for  reasons  which  would  not  go  down  with  the  public, 
Avhatever  officialdom  may  think  of  it,  and  that  too  in  the 
face  of  that  Government  advocating  the  construction  of  a 
line  from  Delhi  to  Kurrachee,  that  would  never  have  paid 
its  way,  notwithstanding  the  facts  and  figures  quoted 
by  such  a  great  authority  as  Sir  Bradford  Leslie.  This 
decision  of  the  Punjab  Government  which  declines  to 
sanction  a  line  that  promises  to  be  remunerative  simply 
because  the  supreme  Government  would  not  adopt  its  re- 
commendation in  another  case  and  for  valid  reasons  is  tanta- 
mount to  cutting  off  the  nose  to  spite  the  face.  "  A  weak" 
point,"  says  the  Pioneer, "  in  the  Bombay  scheme  obvious- 
ly is  that  it  mil  involve  a  break  of  gauge  ;  whilst  it  is  not 
quite  intelligible  why  the  Company  should  press  for  ad- 
ditional traffic  on  the  face  of  its  till  lately  notorious  diffi- 
culties in  carrying  the  traffic  it  already  has."  With  regard 
to  the  fii'st  objection  it  may  be  said  that  it  is  purely  im- 
aginaiy,  and  with  regard  to  the  other,  as  the  Company  do  not 
want  a  guarantee,  and  might  be  fairly  supposed  to  be  the 
best  judge  in  their  ovra  interests,  it  should  be  left  to  those 
who  undertake  the  risks  to  decide  whether  they  are  justi- 
fied in  accepting  it  or  not.  The  advisers  of  the  Govern- 
ment of  India  in  the  Public  Works  Department  base  their 
opposition  on  the  ground  that  the  line  might  absorb  a  por- 
tion of  the  earnings  of  the  North- Western  Railway,  and  thus 
encroach  on  its  preserves.  This  can  hardly  bo,  as  far  from 
interfering  with  that  line,  it  will  serve  a  portion  of  the 
country  with  which  it  has  nothing  to  do.  The  proposed  line 
would  greatly  benefit  the  districts  to  the  south  of  Delhi. 
Admitting  for  the  .sake  of  argument  that  it  did  encroach, 
why  should  the  interests  of  Government  stand  in  the  way 
of  an  enterprise  by  which  the  public  is  the  gainer?  The 
history  of  the  world  bears  testimony  to  the  fact  that 
wherever  an  exclusive  privilege  has  been  granted  to  an 
undertaking  it  has  been  followed  by  disastrous  results.  A 
death-blow  is  thus  given  to  healthy  competition,  and  the 
result  is  that  progress  is  retarded.  When  monopoly  is 
encouraged  there  is  no  stimulus  offered  to  the  exercise 
of  fair  and  honorable  rivalry.  On  this  broad  ground  alone 
an  enlightened  community  should  take  its  stand.  Vested 
interests  must  not  be  permitted  to  obstruct  progress. 
Another  reason  given  by  our  contemporary  is  that  some 
"  weighty  authorities  contend  that  it  would  be  a  cheaper 
expedient  to  secure  that  (North- Western)  line  from  the 
inundations  to  which  it  is  periodically  exposed  between 
Umballa  and  Saharuupore — and  which  liability  has  been 
urged  as    an  argument  in  favor  of  the  alternative  line — 


than  to  face  the  cost  of  the  competition."  What  we 
would  ask  is,  is  it  necessary  that  the  North- Western 
line  should  be  threatened  with  a  competition  in  order  to 
awake  the  powers  that  be  to  a  sense  of  their  duty  ?  Is 
it  not  incumbent  on  them  to  take  every  precaution  to 
prevent  these  periodical  losses  of  life,  property,  and  public 
money,  instead  of  being  frightened  to  it  by  the  prospect 
of  a  rival  line  ?  As  the  matter  has  been  referred  to  the 
ultimate  decision  of  the  Secretary  of  State  for  India,  we  will 
wait  for  the  result  in  the  hope  that  the  point  will  be 
discussed  from  every  point  of  view,  and  not  from  the  narrow 
one  of  loss  to  Government. 


THE  INLAND  TRADE  OF  BENGAL,  1886-87. 

The  Secretariat  Report  on  the  river-borne  traffic  of 
the  Lower  Provmces  of  Bengal,  the  inland  trade  of  Cal- 
cutta, and  the  trade  of  Chittagong  and  the  Orissa  ports, 
is  a  bulky  volume  containing  120  pages  of  report  and 
215  pages  of  closely  printed  statistics.  We  will  hope 
that  they  are  of  some  use  to  somebody,  that  the  money 
spent  in  printing  them  has  not  been  altogether  wasted. 
Everybody  knows  now-a-days  that  statistics  are  valuable — 
provided  that  they  are  the  right  ones.  But  mere  array 
of  long  lines  and  columns  of  figures  is  not  in  itself  valu- 
able, although  some  people  seem  to  think  that  it  is — 
fortunately  for  Government  printers,  and  petty  hucksters 
who  need  wrappers  for  their  wares. 

In  a  chapter  on  canal  workings  we  find  the  Executive 
Engineer,  Balasore  Division,  remarking,  with  reference 
to  the  Midnapore  and  Hidgellee  canals :— "  The  state 
of  these  canals  in  their  present  condition  is  eminently 
unsatisfactory.  The  boatmen  suffered  much  delay  Giving 
to  the  silted  state  of  the  entrances,  having  to  wait 
in  the  entrances  of  the  various  locks  till  nearly  high 
tide.  It  is  earnestly  hoped  that  early  sanction  may 
be  accorded  to    the    estimate     for  their    remodelling." 

Of  the  Orissa  Coast  Canal  the  same  gentleman  writes : — 
"It  is  premature  to  speak  of  the  whole  canal  from 
one  year's  experience  of  the  traffic  on  one  range,  but 
there  is  every  indication  of  this  excellent  beginning 
developing  into  a  prosperous  future  when  the  other  ranges 
are  complete,  the  Hidgellee  Tidal  Canal  remodelled,  and 
line  of  communication  open  throughout." 

Up  and  down,  9,463  boats  were  registered  during  the 
year  under  review,  against  5,495  in  1885-86. 

On  the  Brahmaputra  and  Megna  rivers  the  total 
weight  of  goods  carried  by  the  River  Steamer  Companies 
was  9  30  per  cent,  less  than  in  the  preceding  year,  the 
trade  in  European  cotton  piecegoods  shewing  the  largest 
decrease.  Coal,  on  the  other  hand,  shewed  a  considerable 
increase.  The  advance  in  supplies  carried  from  Bengal 
was  small,  but  exports  from  Luckimpore  in  Assam  rose 
from  91,707  maunds  in  1885-86  to  2,59,519  maunds  in 
1886-87.  Ancnt  which  figures  the  report  says  : — "  The 
coal-mines  in  the  Brahmaputra  Valley,  besides  supplying 
the  province  of  Assam  with  coal,  furnish  considerable 
({uantities  for  export."  With  the  exception  of  1C6 
maunds  the  whole  of  last  year's  exports  from  Bengal 
went  from  Calcutta. 
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LucKNOw  Paper- Mills. — Muashi  Newul  Kishore, 
aLE.,  the  principal  shaxeholder  and  Director  of  the 
present  Company,  is  contemplating  to  start  a  new  Paper- 
Min  of  his  own. 

Indian  Railways.— The  House  of  Commons  passed 
on  24th  March  the  Bill  authorizing  the  purchase  of  the 
Oudh  and  Rohilkand  Railway,  and  also  for  dereloping 
other  fudian  Rfulways. 

Skcunderabad  Drainage  Project. — Tenders  are  in- 
vited for  carrying  out  this  work,  which  will  be  in- 
augurated with  the  official  year.  The  probable  cost  of 
the  work  will  be  about  Rs.  75,000. 

Periyar  Project. — A  Correspondent  writes : —  In 
consequence  of  the  ensuing  three  feverish  months,  the 
Periyar  Project  works  on  the  hills  are  stopped,  and  the 
whole  establishment  moved  to  the  plains. 

Bengal  P.  W.  D.  Secretaryship. — The  question  as 
to  who  is  to  relieve  Colonel  Brown  pending  Colonel  Luard's 
arrival,  is  shelved  ^wo  teon  by  the  former  officer  not  availing 
himself  of  the  leave  granted  him  as  soon  as  was  expected. 

Ports  and  Coaling  Stations.— Mr.  Stanhope  explains, 
in  his  memorandum  accompanying  the  war  estimates, 
that  Government  propose  to  expend,  during  the  next 
three  years,  three  millions  in  completing  the  defences  of 
the  chief  military  and  mercantile  ports  and  coaling 
stations,  the  latter  to  be  completed  within  a  year. 

Madras  Gun-Carriage  Factory. — Extensions  on  a 
large  scale  are  to  be  made  to  the  Gun-Carriage  Factory 
buildings  here,  and  the  Madras  Government  has  purchased 
a  large  piece  of  land  whereon  will  be  erected  quarters  for 
the  accommodation  of  ninety  artificers  and  four  hun- 
dred lascars.     Provision  will  also  be  made  for  a  coal  yard. 

Pelandorai  Anicut,  South  Arcot. — This  project, 
which  has  virtually  been  completed,  includes  provision  for 
enlarging  the  storage  works.  The  project  is  estimated  to 
irrigate  12,000  acres,  and  yield  a  net  return  of  8'98  per 
cent,  on  the  estimated  outlay.  The  estimates  for  this 
project,  sanctioned  by  the  Government  of  India  in  June 
1884,  amount  to  Rs.  4,05,000. 

Municipal  Loans. — The  Governor  of  Madras  urged  upon 
the  Government  of  India  during  his  recent  visit  to  Cal- 
cutta that  it  might  be  a  wise  policy  to  give  loans  to 
Municipalities  for  public  purposes ;  but  at  present  the 
Government  of  India  do  not  see  their  way  to  allowing  a 
Provincial  Government  to  spend  public  money  upon 
loans  or  advances  to  Municipalities. 

Bengal  P.  W.  D.,  Calcutta,  Divisional  Changes. — 
The  Lieutinant-Govemor  is  pleased  to  order  the  abolition 
of  the  Third  Calcutta  Division  with  effect  from  the  1st 
April  next.  From  that  date  all  building  works  in  Calcutta 
and  Howrah  will  be  distributed  between  the  First  and 
the  Second  Calcutta  Divisions.  All  miscellaneous  pay- 
ments will  be  made  in  the  First  Calcutta  Division. 

Floods  in  the  Cauvery. — The  extraordinary  flood 
that  occurred  in  the  Cauvery  on  the  11th  October  1887 
caused  little  damage  to  the  Tanjore  delta.  It  was 
fortunately  unaccompanied  by  rain  in  the  delta  and  of 
short  duration,  but  it  is  the  third  highest  flood  on  record, 
having  been  exceeded  only  in  1858  and  1882.  The  New 
Cauvery  and  Vennar  regulators  lately  constructed  have 
saved  the  Government  and  the  people  in  the  Tanjore 
delta  much  loss. 

Changes  in  the  Ceylon  P.  W.  D. — When  Mr.  Ormsby 
obtained  one  year's  leave  of  absence,  the  post  of  Financial 


Assistant  to  the  Director  of  Public  Works  was  temporarily 
filled  by  Mr.  Harvey,  who  left  the  other  day  for  England 
on  three  months'  privilege  leave,  Mr.  Macgregor  acting 
for  him.  Mr.  T.  Smith  acts  for  Mr.  Deslandes,  as  Provin- 
cial Engineer,  W.  P. ;  but  what  becomes  of  Mr.  Ffinch 
nobody  seems  to  know,  now  that  Mr.  Wrightson  has  been 
promoted  to  the  N.-W.  Province. 

The  Truth  about  Railways  in  Siam, — Thus  far,  the 
Siamese  Government  has  not  bound  itself  in  any  way 
with  regard  to  railway  construction,  for  the  permis- 
sion accorded  to  Sir  Andrew  Clarke  to  survey  a  proposed 
railway  |ine  from  here  up  to  Chiengmai,  a  distance  ot 
about  400  miles,  does  not  include  a  promise  that  his 
syndicate  shall  build  this  particular  line  when  plans  and 
estimates  have  been  drawn  out,  although  Siam  has  agreed 
to  defray  the  expense  at  the  rate  of  £100  a  mile. 

The  Tent  op  the  Future. — This  question — not  devoid 
of  interest  to  Engineers — is  now  exercising  the  minds  of 
the  Quartermaster-General  of  the  Army  and  his  Depart- 
ment ;  and  it  may  interest  many  to  know  the  various 
points  under  discussion.  Briefly  these  may  be  divided 
into  two  main  heads— 1st,  the  cio^/i  of  which  tents  should 
be  constructed  ;  and,  2nd,  the  pattern  in  which  last  may 
be  included  the  "  color,"  an  apparently  minor  question 
but  of  more  importance  than  is  generally  imagined. 

The  Municipal  Engineer,  Chadarghat. — We  are 
sorry  to  learn  that  Mr.  James  Buchanan,  A.M.LC.E., 
M.R.A.S.,  of  H.  H.  the  Nizam's  P.  W.  D.,  and  Exe- 
cutive Engineer,  Chadarghat  Municipality,  has  been 
compelled  through  ill-health — malarious  fever,  caught  in 
some  of  the  fearful  slums  near  the  city  of  Hyderabad — 
to  go  home  for  four  months  from  the  1st  April  next.  We 
are  assured  that  Mr.  Buchanan  has  had  very  hard  and 
nasty  work  during  the  past  year,  and  requires  a  change 
badly. 

Palar  Anicut,  North  Arcot.— This  project,  now 
practically  completed,  provides  for  works  required  for  the 
completion  of  the  Palar  Anicut  system  and  for  the  full 
utilisation  and  regulation  of  the  available  supply  of 
water.  The  project  is  estimated  to  irrigate  68,700  acres 
of  first  and  34,000  acres  of  second  crop,  and  to  yield 
a  net  revenue  of  Rs.  93,720,  or  3"68  per  cent,  on  the 
estimated  outlay.  The  estimates  for  this  project,  sanc- 
tioned by  the  Secretary  of  State  in  December  1884, 
amount  to  Rs.  18,94,916. 

The  Madura  District  Board.— The  appointments 
advertised  in  our  columns  are  for  the  Local  Fund 
service.  The  Assistant  Engineer  on  a  salary  of  Rs.  250 
per  mensem,  rising  to  Rs.  300,  will  have  charge  of  the  two 
taluks  of  Ramnad  and  Sevaganga  comprising  the  two 
extensive  zemindaries  of  the  same  names ;  the  Assistant 
Engineer  on  Rs.  200  rising  to  Rs.  [250  will  have  charge  of 
Dindigul,  Periyakulam  and  Palni  taluks ;  and  the 
Supervisor  on  Rs.  1 50  rising  to  Rs.  200,  will  have  charge  of 
Madura,  Tirumangalam  and  Melur  taluks. 

Madras  Harbor. — The  Harbor  Trust  Board's  Engineer 
gives  two  estimates  for  construction  during  the  official 
year  1888-89— Rs.  12,00,000  if  work  is  carried  on  at 
both  aims  of  the  harbor,  and  Rs.  0,00,000  if  the 
south  arm  only  is  extended.  The  Board  have  embodied 
the  larger  sum  in  their  estimate  under  the  head  of  "  Capital 
Account,"  as  they  consider  that,  whether  it  is  decided  to 
proceed  with  the  north  arm,  or  remove  the  ruins  of  the 
old  wall  with  a  view  to  the  construction  of  a  north-east 
entrance,  considerable  expenditure  will,  in  either  case, 
be  necessary. 
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The  Rangoon  Defences. — The  work  in  connection 
•with  the  defences  of  Rangoon  is  making  good  progress. 
Lately  General  Nairne,  Inspector-Geueral  of  Fortifica- 
tions, paid  Rangoon  a  shore  visit  for  the  purpose  of  in- 
specting the  sites  for  the  different  batteries.  Five  35- 
ton  guns  are  to  be  mounted,  but  the  exact  position  of  each 
has  not  yet  been  decided  on  :  considerable  difference  of 
opinion  on  this  point  appears  to  exist  between  the 
Defence  Committee  in  London  and  the  Indian  Defence 
Committee.  However,  the  guns  are  not  likely  to  reach 
Rangoon  for  some  time  to  come. 

An  Anomaly. — A  Correspondent  writes :  In  Burma 
Head  Constables  of  Police  on  salaries  of  Rs.  65  per  month 
are  Gazetted  officers,  as  their  appointments  appear  in  the 
local  official  Gazette,  while  Public  Works  Overseers  and 
Sub-Engineers  on  salaries  ranging  from  Rs.  80  to  Rs.  500 
do  not  find  their  names  in  the  Gazette,  unless  they  pass  in  a 
native  language,  have  temporary  charge  of  a  division,  or 
made  Honorary  Assistant  Engineers.  Are  Bobbies,  who  in 
Burma  are  youths  that  have  failed  for  State  service, 
superior  to  College  trained  men  who  have  passed  into 
the  Public  Works  Department  ? 

Great  Fires  in  Burma.— The  season  of  conflagra- 
tions has  come  round  in  Burma,  and  news  now  comes  of 
three  great  fires,  two  at  or  near  Rangoon  and  one  at 
Mingyan.  By  the  latter  the  whole  native  town  of 
Mingyan  appears  to  have  been  destroyed ;  while  the 
fire  at  Rangoon  has  done  damage  to  town  property  which 
is  estimated  at  five  lakhs.  But  this  fire  was  completely 
eclipsed  by  a  terrible  one  which  occurred  at  Kemendine 
outside  of  Rangoon,  on  the  same  day,  which  entirely 
destroyed  blocks  of  houses  extending  over  an  area  of 
one-and-a-half  to  two  miles  in  length  and  some  three 
hundred  yards  in  width. 

Germans  in  Japan. — The  Japanese  papers  report  a 
curious  dispute  between  a  native  railway  company  and  a 
German  firm  which  contracted  to  supply  rails.  The 
company  were  informed,  when  about  to  conclude  the 
contract,  that  Gorman  rails  were  not  only  cheaper,  but 
superior  in  quality  to  the  English  rails.  On  their  arrival, 
however,  the  company  discovered  that  the  whole  supply 
were  of  British  manufacture,  and  naturally  enough,  after 
the  statements  of  the  Germans  as  to  the  superiority  and 
cheapness  of  their  products,  refused  to  accept  them.  The 
matter  has,  however,  been  compromised,  but  German 
credit  is  said  to  have  suffered  severely  over  the  matter. 

New  Municipal  Offices,  BoMBAY.~The  Committee 
appointed  to  consider  and  report  on  the  long  pending 
question  of  the  erection  of  the  new  Municipal  buildings 
has  resolved  to  recommend  the  Corporation  to  vote  fifteen 
lakhs  for  the  purpose.  It  will  be  remembered  that  a  pro- 
posal to  expend  seven  lakhs  on  the  building  of  the  Muni- 
cipal Offices  was  some  three  years  since  rejected  by  a 
majority  of  one.  Dr.  Peterson  having  asserted  that  five 
lakhs  would  be  ample  for  the  buildings  and  the  site.  The 
five  lakhs  have  grown  into  fifteen  ;  if  we  wait  a  little  longer 
they  will  probably  become  twenty.  The  story  of  the 
Sibylline  books  can  be  read  with  advantage  even  in  these 
days. 

Dredging  Operations  at  Coconada. — The  local  au- 
thorities, as  well  as  Government,  appear  to  be  in  a  mist  in 
regard  to  the  present  dredger  at  work  and  others  proposed 
for  the  improvement  of  the  river  bar.  It  seems  to  be  general- 
ly acknowledged  that  a  system  of  permanent  dredging  is 
required  to  keep  open  the  communication  across  the  bar, 
and  extra  dredging  plant  is  necessary ;  but  as  the  dredg- 


er now  in  use  has  not  been  worked  up  to  its  full  power, 
it  is  suggested  that  all  that  is  requisite  at  present  is  to 
sanction  one  additional  dredger  with  punts.  The  cost 
of  a  new  dredger  of  Priestman's  type  and  of  the  extra 
dredging  plant  required,  may  be  taken  approximately 
at  Rs.  32,000. 

Agriculture  and  Railways  hb  the  Welfare  op 
India. — Agriculture  and  Railways  are  the  two  most  potent 
agents  for  the  development  of  the  resources  of  India. 
They  are  both  the  all-absorbing  topics  of  the  day,  inas- 
much as  they  affect  materially  the  well-being  of  the  sub- 
ject races,  and  at  the  same  time  enhance  the  welfare  and 
secure  the  stability  of  the  English  rule.  They  are  the  most 
extensive  fields  for  native  intelligence  and  native  energy 
to  work  in.  They  are,  moreover,  the  chief  sources  through 
which  the  comfort  and  ease  for  the  varied  population  of 
India  are  derived  at  a  small  price.  They  are  the  foun- 
tain-heads from  which  the  stream  of  prosperity  for  the 
British  Empire  iu  India  constanly  flow. 

The  Budget,  1888-89.— We  glean  from  the  summary 
of  the  Financial  Statement  that  some  details  are  given 
in  Mr.  Westland's  "  Minute"  as  to  the  progress  in  the  con- 
struction of  Railways,  both  by  the  Government  directly 
and  by  the  Indian  Midland,  the  Bengal-Nagpur,  and 
the  Southern  Mahratta  Companies.  Altogether  more 
than  eight  millions  sterling  will  be  spent  in  England 
and  India  on  Kailway  Capital  Account  during  1888-89. 
It  is  announced,  with  the  usual  reserve,  that  the  Sec- 
retary of  State  proposes  to  raise  fourteen  millions  sterling 
by  Council  Bills,  and  that  the  Government  in  India  will 
raise  a  rupee  loan  of  three  crores,  of  which  half  a  crore 
is  required  for  the  Calcutta  and  Bombay  Dock  Works. 

Seebpore  versus  Roorkee. — A  Correspondent  writes  : 
"  Attention  has  been  drawn  to  the  uselessness  of  the 
^ieebpore  Engineering  College.  Since  then  a  Com- 
mittee has  been  sitting  to  decide  on  its  usefulness, 
or  rather  on  improving  its  usefulness,  which  shews 
that  the  charge  is  substantially  true.  It  is  surprising, 
however,  that  what  is  acknowledged  to  be  a  mere  '  fad  ' 
and  inimical  to  the  Roorkee  College  should  still  be 
attempted  to  be  bolstered  up.  It  only  goes  to  prove  that 
the  Government  cry  of  economy  is  a  mere  feint ;  and 
that  notwithstanding  the  sore  straits  to  make  both  ends 
meet,  there  is  wilful  waste  and  lavish  expenditure.  Two 
lakhs  here,  a  lakh  there,  and  ten  lakhs  elsewhere  soon 
mount  up  to  a  million.  Probably  there  is  yet  another 
twist  to  be  given  to  the  screw  of  the  salt  tax  ! " 

The  late  Mr.  W.  Barnfather,  P.  W.  D.,  Bengal, 
(Retired).— Such  of  our  readers  as  might  have  been  in 
Calcutta  thirteen  years  ago  will  recollect  the  familiar 
face  and  portly  form  of  Mr.  W.  Barnfather,  whose  death  was 
reported  by  the  last  mail.  Mr.  Barnfather  was  a  shin- 
ing light  in  the  P.  W.  D.,  with  which  he  was  connected 
for  years,  and  some  of  the  stately  edifices  that  have  justly 
earned  for  the  metropolis  of  British  India  the  so%h- 
briquet  of  "City  of  Palaces"  are  mementoes  of  his  know- 
ledge and  ability.  An  out  and  out  first-class  Engineer,  he 
was  invariably  consulted  by  his  brethren  on  intricate  and 
knotty  points  arising  in  professional  practice,  and  his  ad- 
vice was  always  cheerfully  given.  Notwithstanding  his  very 
big  size,  he  was,  even  in  the  decline  of  life,  as  active  as 
any  young  man  fresh  from  College.  His  genial  disposition, 
affability  and  kindliness  of  temper  will  ever  be  remembered 
by  those  who  had  the  pleasure  of  knowing  him  intimately. 

SiND  Railway  Extension.— The  8ind  Gazette  on  this 
subject  says : — The  projectors  looking  at  the  net  earnings 


246 


INDIAN  ENGINEERING. 


[March  31,  '88. 


of  the  Xorth-Western  Railway  on  the  west  and  of  the 
Rajputana-Malwa  Railway  on  the  east,  and  assuming 
that  only  560  miles  of  the  projiosod  line  in  the  provinces 
of  Sind  and  the  Punjab  would  yield  net  earnings  at  this 
average  rate,  and  that  the  490  miles  of  Rajputaua  are  an 
absolute  blank  as  regards  local  traffic,  calculate  that  the 
total  net  earnings  of  the  proposed  line  would  be  equal  to 
4i  per  cent,  on  the  capital  outlay,  this  calculation  being 
based  upon  net  earnings  and  therefore  proceeds  on  the 
assumption  that  the  working  expenses  of  the  proposed 
line  would  be  at  the  same  rate  as  those  of  the  North - 
Western  and  Rajputana-Malwa  Railwaj's.  It  is  probable, 
however,  that  the  expenses  of  the  proposed  line  would 
always  bear  a  lower  ratio  to  goods  earnings  than  on  the 
North-Western  Railway  which  has  to  bear  the  heavy  cost 
of  curbing  and  controlling  the  Punjab  Rivers,  or  than  on 
the  narrow  gauge  Rajputaua  Railway. 

Higher  Education  in  Germany  and  India — A 
Comparison. — Professor  Forrest,  of  Bombay,  when  he 
went  to  Europe  lately  on  three  months'  privilege  leave, 
made  it  his  business  and  pleasure  to  enquire  thoroughly 
into  the  system  of  higher  education  and  technical  educa- 
tion in  Germany.  In  a  recent  lecture  he  gave  the 
results  of  his  experiences,  and  they  were  most  interest- 
ing and  most  instructive.  "  The  most  important  lesson," 
says  Professor  Forrest,  "  that  I  learnt  during  my  recent 
tour  in  Germany  was  the  one  that  it  was  not  by  techni- 
cal education  alone,  but  by  technical  education  grafted 
on  a  sound  system  of  general  education,  that  Germany 
has  made  the  progress  in  manufactures  which  now 
makes  her  so  formidable  a  competitor  to  all  nations." 
He  concludes :  "  If  we  wish  to  convert  the  carping 
parochial  spirit  of  the  hour  into  Imperial  patriotism,  we 
must  follow  the  example  set  us  by  Germanj^  and  make 
our  Colleges  and  Universities  real,  that  is,  productive 
as  well  as  receptive  centres  of  learning," 

Unpleasant  Inquiries.— It  appears  from  Sir  Jolm 
Gorst's  replies  to  Commander  Bethell's  inquiries  in  the 
House  of  Commons  that  the  attention  of  the  Secretary  of 
State  for  India  has  been  directed  to  the  report  on  the 
loss  of  the  steamer  Sir  John  Lawrence,  addressed  by  the 
members  of  the  Marine  Court  of  Inquiry  to  the  Govern- 
ment of  Bengal.  This  report  stated,  that  upon  the 
evidence  given  in  the  inquiry,  not  only  was  the  Sir  John 
Lawrence  carrying  more  than  her  proper  complement  of 
passengers,  but  that  "  every  inducement  exists  for  the 
captains  or  even  for  the  owners  of  the  vessels  engaged  in 
the  Chandbally  trade  to  avail  themselves  of  the  oppor- 
tunity to  carry  more  than  the  licensed  number  of  passen- 
gers ; "  "  that  the  method  of  survey  adopted  under  the 
auspices  of  the  Port  Commissioners  and  port  officers  is 
extremely  uasatisfactory  and  in  urgent  need  of  speedy 
and  thorough  reform."  Sir  John  Gorst  told  the  House 
that  the  Government  of  Bengal  has  already  taken  mea- 
sures with  a  view  to  correcting  those  abuses. 

"A  Bl.\sted  Wall."— We  are  informed  that  since 
Mr.  Harris  took  his  departure  from  Bombay  on  5th 
February  last,  Mr.  W.  H.  Blackmore,  one  of  Messrs. 
Kirby  and  Co.'s  (the  Dock  Contractors)  Assistants,  has 
continued  and  completed  the  destruction  and  removal  of 
the  barrier  wall  across  the  connecting  channel  between 
the  Prince's  Dock  and  the  Victoria  Dock  without  any 
hitch  in  the  operations.  To  accomplish  this  the  following 
additional  charges  were  exploded,  viz.,  three  charges  in 
canisters,  each  charge  consisting  of  4]lbs.  of  dynamite 
and  61bs  of  blasting  gelatine  fired  in  the  remaining  three 
boreholes ;  nine  charges  of  71bs,  each   fired  in  the  broken 


wall;  17  charges  of  3^1bs.  each  and  14  of  21bs.  each  were 
fired  as  local  charges  in  further  breaking  the  wall  into 
fragments  and  as  foce  charges  for  levelling  down  the 
bottom.  The  work  was  finished  and  available  for  ships  to 
pass  to  and  fro  from  one  dock  to  the  other  on  27th  Febr\iary 
1888.  The  total  amount  of  explosives  expended  in  the 
destruction  of  this  wall  was  about  6501bs.  All  the  chaiges 
were  fired  by  electricity. 

PuDUKOTA,  1886-87. — The  expenditure  on  public  works 
in  this  native  State  was  hardly  satisfactory,  as  the  un- 
expended balance  to  be  worked  out  next  year  rose  from 
Rs.  23,936  to  Rs.  41,815,  or  very  nearly  two-thirds 
of  the  amount  spent.  The  expenditure  on  irrigation 
works,  Rs.  8,066,  shewed  a  considerable  falling  off.  Roads 
cost  some  Rs.  25,000  less,  but  as  they  are  all  in  excellent 
condition,  the  decrease  was  judicious.  The  expenditure 
includes  expenses  connected  with  a  rough  estimate  of  the , 
cost  of  a  railway  from  Trichinopoly  to  Pndukota.  The 
estimate  amounted  to  Rs.  10,41,000,  and  it  seems 
improbable  that  anything  more  will  be  done,  as  the  line 
could  hardly  pay.  The  outlay  on  buildings  was  also 
very  much  less  than  was  provided  for.  A  competent 
Engineer  has  now  been  engaged,  and  it  is  expected  that 
considerable  progress  will  be  made  during  the  currrent 
year,  in  drawing  up  schemes  and  preparing  plans  for  a 
series  of  large  public  works  which  it  is  proposed  to  carry 
out  specially.  The  Government  trust  that  the  State 
will  derive  great  benefit  from  his  appointment. 

The  Punjab  Forests. — The  Lahore  paper  observes 
that  on  the  success  of  the  system  of  re-clothing  agaio 
the  wastes  of  this  Province,  which  the  neglect  and  waste- 
ful usage  of  centuries  have  reduced  to  their  present' 
hideous  barrenness,  the  agricultural  future  largely  de- 
pends :  either  in  the  way  of  supplying  fodder  for  cattle, 
in  inci-easing  the  rainfall  for  the  crops,  or  in  providing 
fences  and  safeguards  against  the  destructive  torrents  in 
the  rains.  The  people  little  appreciate  the  amount  of 
good  which  the  Forest  Departm  ent  is  effecting  for  them  : 
for,  in  addition  to  the  excellent  undertakings  enumerated 
above,  it  must  be  remembered  tliat  one-half  of  the  profits 
of  the  forest-work  is  absorbed  by  free-grants  and  right- 
holders,  and,  though  it  does  not  appear  in  the  Report,  all 
goes  towards  the  sum  of  general  prosp  erity  in  the  country,. 
In  return  for  which,  such  is  the  ingratitude  of  ignorance, 
the  cultivator  has  only  complaints  against  the  Forest 
officers  where  they  are  strong  enough  to  keep  him  in  order,.; 
and  incendiary  malice,  where  they  are  weak  ;  besides 
being  incurably  careless  and  improvident  in  all  his  deal- 
ings with  fodder  or  fuel.  Probably  never  in  the  history 
of  the  world  was  such  a  philanthropic  undertaking  carried 
on  with  so  much  labor  in  the  face  of  such  difficulties, 
with  so  excellent  a  financial  result. 

Indian  Railways. — The  Bill  just  passed  introduced 
by  Sir  John  Gorst  for  empowering  the  Secretary  of 
State  for  India  in  Council  to  raise  money  in  the  United 
Kingdom  for  the  purchase  of  the  Oudh  and  Hohilkhand 
Railway,  authorizes  to  bo  raised  in  respect  of  that  object 
£10,330,048  16.9.  Sd.  Another  matter  is  also  dealt  with- 
by  the  Bill.  Large  sums  of  money  have  from  time  t(y 
time  been  raised  on  bonds  or  deben  tures  for  the  purpose 
of  constructing,  extending  and  equipping  various  railways 
in  India  by  companies  under  the  gunrantee  of  the 
Indian  Secretary.  He  is,  however,  advised  that  the 
charge  on  the  revenues  of  India  on  account  of  such 
moneys  might  be  less  if  they  wore  raised  by  the  Secre- 
tary  of  State   himself  on  the   credit  of  the  revenues  of' 
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India  than  if  they  were  raised  through  the  agency  of  the 
companies.  The  Bill,  accordingly,  empowers  the  Indian 
Secretary  of  State  to  raise  in  the  United  Kingdom  any 
sums  of  money  not  exceeding  in  the  whole  ten  millions 
sterling,  to  be  applied  from  time  to  time,  as  he  may 
determine,  for  the  purpose  of  constructing,  extending, 
and  equipping  railways  in  India  through  the  agency  of 
companies  under  engagement  with  the  Secretary  of  State, 
or  in  the  repayment  or  discharge  of  the  principal  of  any 
bonds  or  debentures  issued  by  such  a  company  under 
the  Secretary  of  State's  guarantee. 

The  Victoria    Terminus,  G.    I.    P.  R.,    Bombay. — 

The  Victoria  Terminal  Buildings  may  be  said  to  have 
reached  the  stage  of  completion  with  the  recent  uncover- 
ing of  the  statue  of  the  Queen-Empress.  The  Bombay 
Gazette  says :  "  The  event  passed  in  an  entirely  un- 
demonstrative way,  just  as  the  new  Victoria  Dock  received 
its  first  steamer  the  other  day  in  solemn  silence,  unrecog- 
nized by  the  public  and  the  authorities.  This  seems  to 
be  our  Bombay  way  now-a-days,  and  we  think  it  practical, 
business-like,  and  nobly  unsentimental.  But  they  manage 
things  better  in  Bengal  and  everywhere  else.  They  are 
not  altogether  unbusiness-like  on  the  other  side  of  India, 
and  yet  when  they  have  to  inaugurate  a  big  bridge 
there — as  for  instance  the  Hooghly  and  Benares  Bridges — 
the  occasion  is  deemed  worthy  of  some  public  recognition, 
the  Viceroy  attends,  and  the  Engineers  receive  due  honors 
at  the  hands  of  Government."  The  buildings  are  unique 
in  their  kind,  and  as  a  splendid  monument  of  the  railway 
era  in  India  it  seems  as  much  against  the  fitness  of  things 
as  against  precedent  to  treat  the  completion  of  them  as 
unceremoniously  as  the  completion  of  an  engine-shed. 
However,  the  building  itself  is  as  eloquent  as  the  most 
eloquent  speeches  that  could  have  been  made  in  conse- 
crating it  to  public  use.  We  hope  to  furnish  full  illustra- 
tions of  this  magnificent  pile  in  an  early  issue, 

"  European  Manufactures." — Certain  advertisements 
issued  by  the  Superintendent  of  Army  Clothing,  Madras, 
for  tenders  for  the  year  1889-90,  have  more  than  once 
formed  the  subject  of  inquiries  by  representatives 
of  northern  constituencies  in  the  House  of  Com- 
mons, and  the  Secretary  of  State  has  admitted  that 
the  expressions  used  in  the  advertisements  are 
"misleading."  Thus  in  paragraph  3  of  the  specifications 
it  is  set  out  that  "  articles  of  European  manufacture  are 
not  required."  Hence  Mr.  J.  Hoyle  asked  the  Under- 
Secretary  for  India,  whether  those  terms  would  exclude 
goods  made  in  Lancashire  and  Yorkshire,  while  they 
freely  admit  goods  made  in  the  United  States  of 
America.  Sir  John  Gorst  admitted  that  that  was  the 
effect  of  the  provision,  though  as  regards  goods  from  the 
United  States  the  advertisement  is  not  likely  to  have  any 
practical  consequences.  Mr.  Hoyle  further  asked  whether 
the  Secretary  of  State  for  India  would  feel  oblicred,  in 
the  interests  of  the  public  service,  to  cancel  any  and 
all  contracts  entered  into  in  contravention  of  the  pledge 
given  to  the  House  on  the  10th  March  1887.  To  this  Sir 
John  Gorst  replied  negatively,  adding  that  such  a  course 
would  not,  in  the  opinion  of  the  Secretary  of  State,  be 
for  the  interest  of  the  public  service,  and  that  the 
Secretary  of  State  is  very  doubtful  whether  even  he  has 
the  power.  Then  Mr.  Howell  asked  whether  it  was 
intentional  that  goods  manufactured  in  the  United 
Kingdom  should  be  excluded.  "No,  Sir,"  replied  the 
Under-Secretary :  "  I  think  I  have  answered  that  question 
several  times  before.     It  is  not  intentional." 


torrent  §,t\xiB. 


Sir  E.  BncK  left  Calcutta  for  the  Delhi  Conference — over  which 
he  will  preside — on  the  26th  instant. 

It  is  reported  that  Mr.  Mackenzie  is  maturing  a  scheme  for  a 
Technical  College  for  the  Central  Provinces. 

The  Pagan  oil-wells  in  Upper  Burma  have  been  leased  to  Messrs, 
Finlay  and  Co.,  of  Rangoon,  as  Agents  for  Mr.  D.  Cwgill,  of 
Glasgow. 

The  want  of  rolling-stock  on  the  Burma  State  Railway  is  very 
much  felt  at  almost  all  the  large  stations  along  the  line,  especially 
during  this  busy  season. 

CoLONBi,  H.  A.  J.  Wallace,  Director,  and  Mr.  C.  Sandiford, 
Locomotive  Superintendent,  of  N.-W.  Railway,  left  Lahore  for 
Quetta  to  inspect  the  Railway  line. 

Major  Fletcher,  Superintendent  of  the  Gun-Carriage  Factory, 
Madras,  goes  home  on  leave  next  month.  Captain  C.  Townsend 
from  Bombay  will  probably  succeed  him. 

Officers  and  Engineers  of  the  Indian  Marine,  on  special  duty  in 
England,  will,  on  arrival  in  England,  receive  the  full  pay  of  their 
grade  plus  subsistence  allowance. 

Captain  W.  G.  Bowter,  r.b.,  has  been  appointed  to  officiate 
as  Secretary  to  the  Defence  Committee  during  the  absence  of  the 
Secretary  on  privilege  leave. 

The  Governor  of  Madras  in  opening  the  Salem  Agricultural 
show,  alluded  to  the  great  importance  of  agriculture  as  a  basis 
of  further   prosperity  to  this  Presidency. 

It  is  said  that  the  portion  of  the  Secretariat  buildings  which 
was  destroyed  by  fire  in  November  last,  will  be  completed  for 
re-occupation   by   July   or   August  next. 

A  shareholder  of  the  Indian  Railway  Feeder  Lines  Company 
is  glad  to  be  able  to  assure  the  public  that  good  progress  has  been 
made,  and  that  there  is  no  cause  for  anxiety. 

We  believe  that  Mr,  Phillips,  the  Assistant  Locomotive  Super- 
intendent of  the  Insein  Workshops,  shortly  leaves  for  Yamethin, 
to  superintend  the  erection  of  the  workshop  that  is  to  be  built  at 
that  place. 

Under  instructions  from  the  Government  of  India  the  services 
of  Major  W.  Osborn,  r.b..  Executive  Engineer,  first  grade, 
have  been  temporarily  placed  at  the  disposal  of  the  Government 
of  India,  for  employment  on  the  Defence  Works  at  Aden. 

The  Colombo  Chamber  of  Commerce  have  condemned  Mr. 
Shelford's  proposed  routes  for  railway  relief  to  Uva,  and  also 
pressed  for  extension  to  Haputale  on  the  existing  gauge  because 
of  its  apparent  imminence. 

The  Irrawaddy  Flotilla  Company's  salvage  steamer,  the  Rescue, 
was  successfully  launched  at  Dalla  last  week,  and  she  will  shortly 
be  fully  equipped  with  her  apparatus  for  raising  sunken  flata 
and  steamers,  and  for  towing  flats  when  required   to   do  so. 

We  understand  that,  owing  to  the  want  of  funds,  the  Bombay 
Government  has  expressed  its  inability  to  co-operate  at  present  in 
the  scheme  proposed  by  the  Imperial  Government  at  the  begin- 
ing  of  last  year,  for  the  systematic  botanical  exploration  of   India. 

A  fibre  extracting  machine,  presented  to  the  Government 
of  India  by  Sir  Walter  de  Souza,  hais  been  despatched  to  the 
Andamans,  where  it  will  be  tried  on  the  fibre  of  the  musae  textilig, 
the  cultivation  of  which  has  been  successfully  undertaken  there. 

Sir  Charles  Elliott  arrived  at  Allahabad  on  last  Saturday  even- 
ing, and  was  met  by  Colonel  Ward  and  Colonel  Forbes,  representing 
the  local  Government.  He  left  again  on  Sunday  evening  for  the 
Central  Provinces,  accompanied  by  Colonel  Conway  Gordon, 

Colonel  Conway  Gordon,  b.e.,  left  Calcutta  last  Saturday 
night,  and  will  join  Sir  Charles  Elliott  on  tour  before  proceeding 
to  Simla.  Major  Sergeauut  left  by  the  same  mail  for  Bombay  to 
relieve  Colonel  Firebrace  as  Consulting  Engineer  for  State  Rail- 
ways. 

The  idea  of  bringing  an  expert  from  France  to  investigate 
the  Bengal  silkworm  disease  having  been  abandoned,  the  local 
Government  has  now,  it  is  believed,  under  consideration,  the 
question  of  deputing  one  of  the  returned  Cirencester  men  to 
study  the  subject  at  a  silk-breeding  establishment  in  France. 

■  Mr.  Trevithick,  Locomotive  Superintendent,  Perambore  Works, 
Madras  Railway  Company,  has  been  granted  one  year's  leave  on 
furlough,  from  1st  April  next.  Mr  J.  W.  Mellis,  Assistant  to  the 
Agent  and  Manager,  Royapuram,  has  also  been  granted  one-and- 
half  year's  leave,  and  Mr.  F.  W.  Read,  District  Traffic  Officer, 
Arkonam,  has  been  appointed  to  act  for  him  during  his  absence. 
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A  SCHEME  for  the  reclamation  of  waste  land  in  the  Jhansi  Divi- 
sion, by  the  construction  of  bands  across  ravines  to  hold  back  the 
drainage  water,  is  about  to  be  carried  ont.  An  expenditure  of 
Es.  11,000  has  been  sanctioned  for  the  experiment,  which  is  to  be 
under  the  charge  of  Lieutenant-Colonel  G.  M.  Belasis,  the  Exe- 
cutive Engineer  of  the  Jhansi  Provincial  Division. 

The  report  on  the  administration  of  the  Opium  Department  of 
the  Bombay  Presidency  for  the  revenue  year  1886-87  shews  that 
the  cultivation  of  the  poppy  and  the  manufacture  of  opium  are 
now  prohibited  throughout  the  Presidency,  the  State  of  Baroda 
excepted.  The  bulk  of  the  opium  imported  into  Bombay  is  grown 
and   manufactured  in    Native   States   in  Malwa   and  Rajputana. 

Another  Indian  cold  mining  company — the  Mysore  Reefs — 
finds  itself  without  funds  to  go  on.  A  circular  has  been  issued 
stating  that  the  amount  of  capital  remaining  unexpended  is  insuffi- 
cient to  carry  out  the  work  contemplated,  and  that  it  is  necessasy  at 
once  to  provide  additional  funds  for  continuing  the  development 
of  the  property  and  for  the  erection  of  crushing  and  other 
machinery. 

A  SERIOUS  accident  occurred  below  Tinpahar  on  the  loop-line 
of  the  East  Indian  Railway  on  the  morning  of  the  18th  instant. 
Number  59  up-goods  train  left  Barharwa  at  about  8'30  and  was 
badly  derailed  at  a  bridge  which  spans  a  stream  named  Dhan 
Dhonia  some  three  miles  from  Tinpahar.  Severel  wagons  were 
completely  smashed,  the  bridge  itself  was  badly  damaged  and  the 
line  was  blocked.     Fortunately  no  lives  were  lost. 

The  river  Indus  has  for  some  years  past  been  shewing  a  ten- 
dency to  encroach  in  the  direction  of  the  N.-W.  Railway, 
some  25  miles  below  Sukkur  ;  and  its  right  bank  having  now 
approached  within  a  mile  of  the  railway,  preparations  are  being 
made  in  advance  so  as  to  have  everything  ready  for  a  retreat, 
should  it  be  deemed  advisable  to  lay  the  rails  further  inland  in 
the  event  of  the  river  proving  abnormally  aggressive  next  flood 
season.  Hitherto  the  rate  of  advance  of  the  river  westwards 
at  the  point  threatened  has  been  from  half  to  three-quarters  of  a 
mile  per  annum. 

The  Bengal  Public  Works  Department  have  rendered  valuable 
aid  to  the  military,  with  the  Sikkim  expeditionary  force.  Mr.  J. 
C  White,  Executive  Engineer,  Darjeeling,  aiid  Mr.  Green, 
Assistant  Engineer,  have  been  the  officers  engaged  on  works 
sanctioned  by  Government ;  and  Mr.  Anley,  Superintending 
Engineer  of  the  Eastern  Circle,  has  had  the  general  control.  The 
halting  accommodation  at  Silligori,  Sevoke,  Riang,  Kalimpong 
and  Padong  was  provided  at  very  short  notice.  The  road  from 
the  Teesta  Bridge  to  the  Rishi  River  has  been  widened  under  his 
direction  to  12  feet,  and  new  diversions  made  so  as  to  give  a 
uniform  gradient  of  1  in  15. 


Thespian  temple  was  opened  at  Odessa  last  December.  In  fifteen 
seconds  the  body  of  this  theatre  can  be  altogether  separated  from 
the  stage  by  the  drop  of  an  iron  curtain.  The  auditorium  is  heated 
with  hot  air  ;  all  the  rest  of  the  building  with  hot  water.  Th© 
electric  is  the  only  light  used  ;  dynamos  and  engines  for  its 
generation  being  located  a  mile  away  from  the  premises.  Water 
is  laid  on  all  over  the  theatre.  In  the  lower  parts  it  is  supplied 
direct  from  the  town  reservoirs,  and  in  the  upper  parts  from  three 
iron  tanks  on  the  roof,  fed  by  a  steam  pump.  The  stage  is  not 
only  separated  from  the  auditorium  by  the  iron  curtain,  but  also 
from  the  back  premises  by  automatic  iron  doors  leading  into  fire- 
proof corridors,  which  in  their  turn  are  divided  from  the  dressing- 
rooms  by  iron  doors.  The  flooring  of  the  whole  building  is  made 
of  iron — with  view  possibly  to  parched  peas  on  a  gridiron  in  the 
unlikely  event  of  fire.  Meanwhile,  I  commend  the  Odessa  plan 
to  the  consideration  of  those  gentlemen  amateurs  who  are  usually 
entrusted  with  the  construction  of  theatres  in  India,  and  who 
have  happily  no  record  of  fire  disaster  to  serve  as  warning  post  in 
the  direction  of  their  architectural  designs.  Far  be  it  from  me  to 
suggest  disaster  therefore.  But  there  is  soupgon  of  wisdom  in  the 
French  proverb  which  suggests  that  in  real  life  it  is  only  the 
unforeseen  that  happens. 

Play-goer 


fetters  to  the  Cittor. 

The  Editor  desires  it  to  be  dUtinctly  underttood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.'] 

A  PRIZE  COMPETITION. 
Sir,— I  have  the  honor  to  enclose  a  circular  issued  by  the  Bel- 
gian Government  with  reference  to  a  prize  competition  which  is  to 
take  place  in  1892,  with  a  view  to  your  giving  it  such  publicity  as 
you  may  deem  of  interest  to  the  readers  of  your  widely  circulated 
paper. 

F.  Masotti, 
Consul  for  Belgium  at  Bombay  and  Acting 
Bombay  ;  March  20.    Consvl-Oeneral  for  Belgium  in  British  India 

By  a  decree  of  the  14th  December  1874,  His  Majesty  the  King  of  the 
Belgians,  purposing  to  encourage  intellectual  works,  has  instituted  an 
annual  prize  of  francs  25,000. 

The  prize  accessible  to  international  or  universal  competitors  shall 
ba  awarded  during  the  year  1893  to  the  best  work  in  competition  which 
shall  bear  on  the  means  of  procuring  the  best  potable  water  in  abund- 
ance and  at  the  least  cost  to  large  towns,  and  specially  to  the  whole  city 
of  BruBsela,  anticipating  a  progressive  increase  in  the  number  of  in- 
habitants. 

The  said  work  may  be  printed  or  manuscript.  The  new  edition  of 
an  already  published  work  on  the  subjects  shall  be  appraised  only 
vpon  the  inip^jrtance  of  additions  and  improvements  it  may  contain 
with  respect  to  rival  works  that  may  appear  within  any  one  of  the 
other  competitive  periods  of  1889,1890,  1891,  or  1892. 

Foreigners  desirous  of  competing  for  the  said  prize  shall  send  in 
heir  works,  composed  in  either  the  French,  Flemish,  English,  German 


rl*,'r  '• "• :»--— v..^  .^.cv,..,  iiKiiiiaii,  r/ngiisn,  German, 

Italian,  or  Spanish  language,  to  the  Mmuter  for  Agriculture,  Commerce, 
and  Public  Works  Irefore  the  Ist  of  January  189.3. 

The  work  carrying  the  prize  shall  be  published  during  the  year 
following  that  in  which  the  prize  shall  have  been  awarded 

The  judgment  of  the  competing  works  shall  rest  with  a  jury  of  seven 
memljers,  three  of  whom  shall  be  Belgians,  and  the  other  four  foreign- 
era  from  different  nationalities  to  be  nominated  by  His  Maiesty  the 
King  of  the  Belgians.  •"      •' 

FIRES  IN  THEATRES. 
Sir,— The  Russian  may  be  au/ond  a  Tartar  veneered  over  with 
French  polish ;  but  he  seems   to   have   sounder   notions  about   the 
liuilding  of  a  model  theatre  than  his  English  critics.    One  such 


PROVINCIAL  AND  LOCAL  PUBLIC  WORKS— N.-W.  P. 
AND  OUDH. 

Sir, — I  think  that  we  have  now  arrived  at  the  second  stage 
when  a  readjustment  of  some  of  the  wheels  of  the  machine  is 
absolutely  necessary. 

The  Superintending  Engineers  do  not  realize  apparently  the 
value  the  Divisional  Engineers  are  to  them.  Under  the  new 
organization  they,  the  Divisional  Engineers,  are  Superintending 
Engineers  of  their  divisions,  but  the  misfortune  is  that  the  Super- 
intending and  Divisional  Engineers  have  separate  offices,  and 
great  delay  occurs  in  all  matters  where  District  Engineers  are 
concerned,  and  correspondence  passing  through  the  Divisional  office. 

It  appears  to  me  that  matters  can  be  very  much  simplified,  and 
greater  efficiency  obtained,  by  amalgamating  the  S.  E.  and 
D.  E.  offices. 

The  Superintending  Engineer  would  then  be  the  Chief  S.  E. 
of  his  circle,  having  one,  two,  or  three  Assistant  Superintending 
Engineers  under  him  to  assist  him  in  inspections  and  the  pi-epara- 
tion  of  projects.  If  this  system  be  adopted  there  would  be  a 
great  saving  of  paper,  and  work  would  be  got  through  quicker, 
and  there  would  be  a  greater  check  over  the  District  Engineers. 
Another  thing  is  this,  in  some  divisions  it  seems  that  the  Divi- 
sional Engineer  is  still  the  Secretary  to  the  Commissioner.  I 
think  that  this  should  not  be.  The  Divisional  Engineer  has  really 
no  time  to  fiddle  over  re-appropriation  returns  and  petty  refer- 
rences  made  to  him  by  the  Commissioner.  All  this  sort  of  work 
should  be  managed  between  him  and  the  Civil  District  authorit,ies» 

E. 


GOVERNMENTAL  VAGARIES  AND  THE  P.  W.  D. 

Sib, — You  have  several  times  commented  on  the  need  of  a 
Rational  System  of  Public  Works,  and  I  am  sure  many  besides 
myself  have  endorsed  the  sentiment  in  the  most  emphatic  man- 
ner possible,  though  your  view  of  the  subject  is  necessarily  from 
an  Imperial,  while  ours,  as  individuals,  is  from  a  Provincial  stand- 
point. Ever  sines  the  fertile  brain  of  Lord  Ripon's  Government 
hatched  that  administrative  hen  which  was  to  lay  the  golden 
eggs  of  economy,  Social  and  Political  pi-ogress,  and  all  the  cognate 
virtues  under  the  wooing  influences  of  local  self-government,  we 
have  been  much  in  the  same  attitude  as  the  conjuror's  parrot  who 
was  taught  to  say  after  each  feat  "  That's  a  good  trick,  what  next  !" 
But  one  day  a  lighted  match  falling  accidentally  on  a  gunpowder 
barrel  transferred  Polly  to  the  top  of  a  steeple,  and  though  true 
to  her  salt  she  did  not  forget  her  usual  bit  of  applause,  yet  one 
cannot  view  with  equanimity  the  prospect  of  a  similar  perch.  It 
is  impossible  to  predict  what  the  next  move  may  not  be.  But 
as  rational  beings  I  think  it  time  a  protest  were  made  against  the 
one-sided  shuffling,  which  we  have  been  the  victims  of  during  the 
past  five  or  six  years. 

I  remember  as  far  back  as  1876  some  of  our  district  administra- 
tors airing  their  notions  about  the  independence  of  the  P.  W.  D., 
and  the  consequent  waste  and  extravagance.  The  introduction  of 
the  local  self-government  scheme  oflered  a 'grand  opportunity 
for  correcting  these  abuses,  and  accordingly  a  soecial  or  select  com- 
mittee was  convened  to  fix  the  relation  of  P.  W.  D.  officials  to 
district  bodies.  The  report  should  be  preserved  for  the  edifica- 
tion of  future  generations,  to  shew  how  prejudice  may  sway  a  syra- 
porium  of  geniuses.  It  called  forth  a  rebuke  from  the  provin- 
cial head,  but  the  recommendations  were  allowed  to  stand,  and 
so  District  Engineers  became  "servants''  of  local  bodies.  The 
question  often  asked  was,  Why  gentlemen  belonging  to  a  profession 
submitted  to  the  humiliation  of  being  subordinated  to  a  collec- 
tion of  semaphores  ?  The  best  reply  would  probably  have  been 
that  there  was  something  so  truly  ridiculous  about  the  whole 
thing  that,  like  the  conjuror's  parrot,  our  loyalty  compelled  us  to 
exclaim,  "  That's  a  good  trick,  what  next  !  "  The  whole  scheme  as 
represented  by  a  number  of  bulky  circular  files  was  a  magnificent 
display  of  mental  elasticity.  Less  gifted  individuals  would  have 
bluntly  explained  the  scheme  in  a  few  words  thus  : — "  The  first 
great  principle  is  the   study  of  metaphysics    in   so  far  as  that 
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science  relates  to  tlie  idiosyncrasies  of  District  Boards  ;  and  the 
second  great  principle  is — likewise.  On  tliese  hang  true  success 
and  progress.  Boards  may  be  defined  as  gliostly  apparitions  to 
be  seen  at  uncertain  intervals,  and  consisting  of  a  table  with  a 
beak  at  one  end  and  spectres  for  an  audience."  If  these  bulky  vol- 
umes of  circulars  had  only  been  tlius  epitomised,  some  of  us  might 
still  be  wearing  the  honors  ffained  in  other  days  when  success  and 
progress  rested  on  the  P.  W.  D.  Code  and  Engineering  Treatises. 
It  is  not  ray  present  intention  to  dwell  upon  any  of  the  episodes 
which  mark  the  history  of  nearly  every  district  during  the  first  five 
years  of  "  local  sluif,"  though  a  volume  of  such  would  be  very  sug- 
gestive and  instructive. 

When  the  five  years'  farce  drew  to  a  close,  the  District  Engineer 
was  good-naturedly  brought  out  of  his  obscurity,  and,  as  the  order 
ran,  was  to  be  subject  professionally  to  the  Divisional  Engineer, 
and  administratively  to  the  Chairman.  The  conception  was  well 
meant,  but  unfortunately  it  rested  on  impracticable  premises.  "  No 
man  can  serve  two  masters  "  is  as  true  to-day  as  when  first  uttered. 
A  twelvemonth's  experience  with  its  bickerings  and  fightings 
has  fully  demonstrated  this,  if  demonsti-ation  were  necessary.  It 
is  very  obvious  that  the  promoter  of  the  present  modified  system 
foresaw  the  troubles  likely  to  arise  and  hoped  to  obviate  them  by 
drawing  as  distinct  a  line  as  possible  between  administrative  and 
professional  duties.  In  theory  nothing  would  seem  easier  than  to 
fix  such  a  line,  by  saying  that  when  a'work  is  commenced  the  ad- 
ministrative gives  place  to  the  professional.  But  theory  and  prac- 
tice often  vary,  and  many  of  us  know  from  annoying  experiences 
that  the  terms  are  misleading,  being  practically  synonymous.  I 
could  give  instances  of  Chairmen  who  have  felt  at  liberty  to  in- 
terfere with  the  details  of  works  in  progress,  even  going  so  far  as 
to  condemn  the  work  !  What  is  the  result  ?  The  Engineer  protests, 
the  Chairman  gets  his  back  up — correspondence  ensues — the  oracles 
aie  appealed  to,  and  the  answer  comes  that  the  Chairman  cannot 
err,  and  that  the  District  Engineer  is  marked  as  a  quarrelsome 
fellow.  And  this  is  how  he  comes  to  learn  the  full  meaning  of 
the  word  "  administrative." 

Now   I    think  as  professional   men   we   are  entitled  to  protest 
sgainst  the  principle  of  subordinating  us  in  professional  matters  to 
non-professionals.     A  Chief  Engineer  has  his   civil  superior  in    the 
Lieutenant-Governor,  and  a  Divisional  Engineer  his  in  the   Com- 
missioner, but    neither   of  these    civil   officers    would   dream  of 
dictating  to  their  advisers,  for  the  simple  reason  that    they   recog- 
nise  them   as   possessing   knowledge   and   experience  which  they 
themselves  do  not  possess.     And  it  is  only  by  a  proper  recognition 
of    this   truth    that  these  officers  could  continue  to  work  amicably 
together.     By  a  parity  of  reasoning  the  District  Engineer   should 
hold  the  position  of  Adviser  to  the  District  Board,  and    to  enable 
him  to  act  efficiently  as  such  by  commanding  respect  for  his   opi- 
nions, he  should  be  quite  independent   of    that   body,  being   as  a 
district   official   nominally  under   the  Collector's  control  as  in  the 
case  of  the  opium  officer.     This  plan  was  tried  prior  to    1882    and 
worked  satisfactorily.     There  is  not    the   smallest   advantage    to 
be    gained    in     subordinating  a    District    Engineer    to  a  Chair- 
man.     The    Chairman    is     interested   in    the    proper  allotment 
of  district   funds,   and  he   should   have    full    liberty  to  do    this  ; 
but  having  signified  how  he  would  like  the  money  spent  the  rest 
might    safely   be     left    to     the    Divisional      Engineer,    who    is 
always   an    officer   of    long     experience   and   ability.     He    alone 
can   exercise  an    intelligent  control   over   the  District   Engineer. 
Give    Chairmen    power    to    interfere    and     they    will    interfere 
— ostensibly  in  the  interests  of  the  district,  but  too  often  to  satisfy  a 
whim,  personal  spite,  or  as  the  result  of  wire-pulling  on  the  part  of 
sycophants.   These  are  plain  words,  but  are  based  upon  experience. 
But  even  granting  that  such  interference  is  based  upon    the    most 
irreproachable   grounds,  what  guarantee  is  there  that  the  interfer- 
ence will  not  be  a  blunder  ?  The  works  of  a  district  are  not  unlike  a 
machine  the  interference  with  any  part  of  wliieli  afi'ects  the  whole. 
How  can  a  n  on -professional  man  be   expected   to   know   this  ?    A 
Collector   can   in    blissful   ignorance  of  consequences  stop  a  work 
in  progress,  or  interfere  so  as  to  practically  stop   it.  What  can    he 
know  of  the  time  and  trouble  gone  to  in  maturing  a   project   and 
getting  all  the   wheels   connected    with   it    into  motion.     He  may 
ask  for  a  work  to  be  stopped  for  a  few  days  in  happy  unconscious- 
ness of  the  loss  to  a  contractor  such  a  stoppage  means,  and    of    the 
additional    trouble   it  will  give  the  District  Engineer  to  get  those 
wheels  into  motion  again.       He   may   by   his   inane   interference 
drive  good  contractors   out   of   a  district,  men  perhaps  whom  the 
Di.strict  Engineer  has  been  at  great  pains  to  secure.  He  may  do  all 
this,  and  more,  and  in  nine  cases  out  of  ten  an  attempt  to  enlighten 
him  as  to  consequences,  will  be  misunderstood   and  the   Engineer 
pronounced  '  obstructive. '     I  repeat  that  it  is  extremely   unjust  to 
place  any  man  in  this  wretched  predicament  of  having  to  serve  two 
masters,  and  especially  so  when  one  of  them — through  ignorance  and 
absence    of  responsibility — is  cot  qualified    to  exercise    that   tact, 
.sympathy,  and  other  essentials  so  necessary  in  a  superior. 

In  the  name  of  reason,  let  us  have  an  end  of  this  system  of 
sacrificing  efficiency  to  symmetry  or  other  fanciful  or  ill-digested 
object.  Let  it  be  recognised  that  there  is  a  great  difference  be- 
iween  the  work  of  an  Engineer  and  that— say  of  a  police  officer. 
A  civil  officer  may  be  competent  to  judge  of  a  police  officer's 
capabilities  ;  he  cannot  be  in  a  position  to  do  so  of  an  Engineer. 
Iiet  an  Engineer  have  an  Engineer  officer  to  deal  with,  and  thus 
put  things  on  a  rational  basis. 

Rational. 


Jtt^rarji  giQikts. 


STENOGRArHY. 

We  have  perused  with  much  interest  a  small  pamphlet  by  Mr. 
Baness  of  Bangalore,  containing  the  alphabet,  contractions,  vowels, 
and  rules  for  writing,  a  new  system  of  Stenography  based,  ap- 
parently, on  a  scientific  and  at  the  same  time  easy  method.  A 
practical  acquaintance  with  that  most  complex  system  of  short, 
hand,  Pitman's,  and  a  comparison  of  it  with  the  system  exempli- 
fied in  the  little  pamphlet  before  us,  enables  us  to  say  that  the  latter 
can  be  acquired  after  the  course  of  a  few  days'  study.  Mr.  Baness 
has  avoided  going  too  much  into  detail  and  has,  after  formula- 
ting a  few  arbitrary  rules,  given  some  clear  hints  for  the  student's 
future  guidance.  Some  of  the  rules  of  writing  are  very  in- 
genious, and  to  all  appearances,  the  characters  seem  to  conduce  to 
ease  and  rapidity  of  writing,  and,  what  is  of  much  more  im- 
portance, ease  in  deciphering.  To  master  the  "  Stenographic 
demon"  is  no  easy  task,  and  a  certain  amount  of  patience,  in- 
telligence, and  labor  are  essential  in  mastering  any  system  of 
shorthand.  Bearing  this  in  mind,  and  also  having  knowledge  of  the 
fact  that  most  of  the  popular  systems  of  this  difficult  but  beauti- 
ful art  are  fenced  in  with  a  great  number  of  arbitrary  rules,  and 
contain  some  thousands  of  contractions  which  must  always  be  at 
one's  fingers'  ends,  the  little  pamphlet  we  are  noticing  will  prove 
very  useful,  and  we  cordially  recommend  it  to  any  one  desirous 
of  studying  shorthand. 


The  VosBCRO  Tunnel.    New  York  :  Leo  Von  Rosenberg.  1887. 

This  pamphlet  is  a  valuable  record  of  the  construction  of 
a  gigantic  work  located  on  the  line  of  the  Pennsylvania  and 
New  York  Canal  and  Railroad.  The  tunnel  is  3,902  feet  long 
and  about  28  feet  by  21  feet  in  cross  section.  The  technical 
details  furnished  are  very  full  and  replete  with  interest.  The  de- 
scription is  illustrated  by  72  engravings  and  several  maps,  care- 
fully prepared  and  executed  in  the  best  style  of  American  art 
The  publication  contains  much  matter  of  general  interest,  and 
should  find  a  wide  and  ready  sale  at  the  modest  price  of  one 
dollar. 
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WRITERS'  BUILDINGS,  CALCUTTA. 

This  extensive  block  of  buildings  may  be  said  to  be 
of  historical  interest.  They  were  erected  by  Mr.  Bainell, 
Senior  Member  of  Council  in  Warren  Hastings'  time, 
about  1770 — nearly  one  hundred  and  twenty  years  ago, 
from  whom  they  were  first  hired,  and  subsequently  pur- 
chased by  the  Government  for  the  accommodation  of 
junior  Civilians.  In  Colonel  Wood's  map  of  Calcutta  of 
1782,  Writers'  Buildings  are  clearly  marked.  They  appear 
there  as  three  sepirate  blocks  of  buildings  lying  between 
Tank  (now  Dalhousie)  Square  to  the  south,  and  Lyons' 
Range  to  the  north,  in,  of  course,  the  position  they  now 
occupy.  When  the  "  College  of  Fort  William,"  established 
by  the  Marquis  Wellesley  in  1800  for  Civilians  to  study 
the  native  languages,  was  removed  from  its  original  loca- 
tion, where  the  "  Exchange  "  now  is,  at  the  south-east 
corner  of  Dalhousie  Square,  it  was  lodged  in  the  central 
prtion  of  these  buildings.  About  1820,  "  Writers'  Build- 
ings "  were  greatly  improved,  and  the  followiug  extract 
from  the  John  Bull  newspaper  of  August  1821  do- 
scribes  the  improvements : — "  The  Writers'  Buildings  also, 
from  being  remarkable  only  for  the  nakedness  of  their  ap- 
pearance which  conveyed  the  idea  of  a  workhouse 
or  range  of  warehouses,  have  been  ornamented  with  three 
pediments  in  front,  supported  on  colonades  which  form 
hands<jme  verandahs.  The  centre  one  adorns  the  front  of 
four  suites  of  apartments  now  appropriated  to  the  use 
of  a  College,  and  altered  in  order  to  afford  the  requisite 
accommodation.  The  lower  floor  contains  the  lecture 
rooms,  and  the  second  has  been  fitted  up  for  the  reception 
of  the  College  Library,  which  will  thus  occupy  five  rooms, 
each  30  feet  long  by  20  broad.  On  the  upper  floor  the  par- 
tition walls  have  been  removed,  so  as  to  throw  the  greater 
portion  of  the  space  into  a  large  hall,  intended  for  the 
Examination  Room,  which  is  68  feet  long  and  30  broad  ; 
the  remaining  apartment  is  fitted  up  for  the  use  of  the 
Secretary.  Each  of  the  pediments  at  the  extremes  of  the 
building  fronts  suites  of  apartments,  which  will  afford  ac- 
commodation to  the  Secretary  and  one  of  the  Professors, 
the  intermediate  buildings,  eleven  in  number,  will  accom- 
modate 22  students.  So  that  the  entire  range  will  be  suffi- 
cient for  the  College,  and  the  College  officers,  and  as  many 
of  the  students  as  arc  generally  found  to  require  accommo- 
dation in  the  neighbourhood  of  the  College."  Not  long 
after  the  above  was  published,  Writers'  Buildings  were 
occupied  as  Government  Offices,  and  have  continued  to 
be  used  as  such  up  to  the  present  time. 

In  an  amusing  description  in  poetry  of  a  Subaltern's 
experiences  in  India  very  cleverly  illustrated — called  "  Tom 
Raw  the  Griffin,"  published  in  1828 — Writers'  Buildings 
is  referred  to  in  the  following  terms : — 


There  !  to  the  northward  in  one  even  line. 

The  Writers'  Buildings  stand,  nineteen  in  number, 

Where  young  Civilians  prosper,  or  decline, 

A-s  study  spurs  them,  or  o'er  books  they  slumber, 

Or  youthful  follies  haste  to  disencumber 

The  thoughtless  of  their  prodigal  receipts, 

And  they  were  often  thought  of  as    live  lumber 

By  their  employers  in  the  upper  seats. 

Thinking  much  less  of  Persian  than  of  rakish  feats. 

II. 

In  number  one,  a  studious  youth  is  .seen 

Poring  o'er  Gilchrist  with  the  moonshee's  aid. 

In  number  five,  a  sporting  magazine, 

His  teacher  of  the  languages,  afraid 

Of  hunting  whips,  across  the    table    laid, 

Shrinks  in  the  comer  with  demeanour  civil, 

Requests  his  rhooknut  after  having  staid 

Four  useless  hours,  in  his  own  thoughts  to  revel, 

And  then  he  gets,  at  last,  a  rhooksut — to  the  devil. 


III. 

Here  Tom  alighting,  found  a  jovial  crew 
Of  youngsters    round  a  spacious  table  placed, 
Where  peppered  devils  and  a  Burdwan  steer 
Smoked  on  the  boaixl,  and  courted  well    the  taste. 
Pale  ale  frothed  high,  and  ruby  claret  graced 
The  sumptuous  tiffin,  while  some  brisk  champagne 
Sparkling  ran  down  their  thirsty  throats  in  haste 
The  jest  went  round,  the  pun,  the  boisterous  strain 
Swelled  the  light    heart   and   overturned    the  giddy 
brain. 
Writers'  Buildings  stand  upon  an  irregular  shaped  plot 
of  ground,  bounded  by  Lyons  Range  on    the    north   and 
east,  Dalhousie   Square   on  the  south,  and    Clive  Street 
on  the  west.    The  mean  length   of  the   site   from   west 
to  east  is  746  feet  ;  the  width  of  the  east  or  Lyons  Range 
end  268i  feet ;  and  of  the  west  boundary,   198  feet.     The 
area  embraced  within  the  boundaries  is  about  4  acres. 

The    works    undertaken    during    the  late  Sir    Ashley 
Eden's  inciunbency  as  Lieutenant-Governor  of  Bengal  were 
designed   with   a   view   to  the  provision  of  sufficient  and 
suitable  accommodation  for   all   branches   of  the   Bengal 
Goveriunont    Secretariat,    and  to  the  concentration  of  the 
whole  of  the  offices  in  one   group  of  buildings.     On   ac- 
count of  various  defects  in  the  arrangement  of  the  build- 
ing, and  in  consequence  of  the  largely   increased   number 
of  offices  it  was  called  upon  to  accommodate,  Government 
decided  upon  the  removal  of  several  unsightly  excrescences 
which  jutted  out  from,  and  disfigured,  its  south  face,  and 
the  erection  of  a  new  fa(;ade  in  their  place.     This  admit- 
ted  of  a   wide    verandah,  which  forms  a  passage  of  com- 
munication   between    the    different    offices,   being    given 
along  the  entire  length  of  the  building,  as  well  as  carriage 
porticos  at  the  level  of  the   street,   and  increased   office- 
room    under   the    mansard   roofs    of  the  new  central  and 
two  end  projections.     It  further  allowed    of  a    portion   of 
the   main   rooms,    which    was  previously  screened  off  as  a 
passage,    being    utilized.     The    old   building   was   three 
storeys  in  height,  and  was   divided  into  twenty-one    large 
rooms,  30  feet  by  20  feet,  and  seventeen  smaller  rooms  of 
exactly  half  that  size,  or  30  feet  by  10  feet  on  each  of  the 
three  floors.    Of  these  latter  eleven  in  each  storey  contain- 
ed the  stairs.    In  the  alterations  recently  effected,  a  central 
and  two  end  grand  stairs  have  been  constructed  in  three  of 
the  larger  rooms,  and  the  old    stairs    have    been   replaced 
by  new  ones  in  two  of  the  smaller  rooms  on  all  three  floors 
with  the  addition   of  three  extra   stairs  from  the   second 
floor  to  the  large  rooms  under  the  mansard  roofs.     Four 
of  the  smaller  rooms  in    each   floor  are  used    as  passages, 
between  the  new  south    verandah   and    the  office  blocks 
at  the  back.     These  blocks    stand    ten  feet    clear    of  the 
main  building,  and  are   connected  with  it  by  light   iron 
bridges.     By  the  new  arrangement  the  area  of  the  rooms 
in  the  three  old  floors,  exclusive   of  stairs  and  passages 
is  53,400  superficial  feet.     There  are,  in  addition,  a  new 
large   room,  measuring   86    feet  by   27   feet  under   the 
mansard  roofs,  at  either  end  of  the    building,  and    one  in 
the  centre  100  feet  by  27    feet.     These  give  a  floor  area 
of  7,344  square  feet,  and  bring  the  total   accommodation 
in  the  main  building  up  to  60,744  against  43,200   super- 
ficial feet,  which   was  the  floor  space  available    for  office 
accommodation  before  the  late  changes  were  made.     This 
increase  of  over  40  percent,  was,  to  a  great  extent,  obtain- 
ed by  dispensing  with  several  of  the  stairs   in    the    small 
rooms  and  leaving  the  latter   free   to   be   used   for  other 
purposes.     Owing  to    the  south-west  comer   of  the    site 
being  curved  in  shape,  it  was  found  necessary,  in  order  to 
keep  within  the  boundary  lino,  and  not    encroach   on  the 
footpath,  to  introduce  an  octagonal  feature.     This   is  68 
feet  in  length  and  breadth  including  verandahs,  and  con- 
tains three  octagonal  rooms,  each  measuring  37  feet  across 
every  way.     The  lower  is  allotted  as  a  record   room,  that 
on  the  first  floor  as  a  general  tiffin  room  for  officers,  while 
the  upper  floor    under  the   domed  roof  is  used   as   the 
Bengal  Legislative  Council  Cii  amber.     This  latter  has  an 
ornamental  cast-iron  domed  ceiling. 

It   was  necessary   in   dealing    with    the   architectural 
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treatment  of  such  an  extensive  frontage  (over  800  feet) 
that  the  face  lines  and  sky  lines  should  be  broken  up  at 
judicious  intervals,  so  as  to  relievo  it  of  the  monotonous 
appearance  it  would  otherwise  possess.  This  is  secured 
by  the  increased  height  given  to  the  projecting  ^ying■s, 
the  varied  shapes  of  the  mansard  roofs,  and  the  inter- 
ruption of  the  straight  lines  of  the  parapets  by  the  intro- 
duction of  pediments  over  the  small  intermediate  projec- 
tions, which  latter  are  supported  on  ornamental  consoles, 
and  spring  from  the  first  floor  level. 

The  works  were  commenced  and  carried  on  for  a  consi- 
derable time  by  Mr.  W.  H.  Nightingale,  M.  Inst.  C.E., 
late  Executive  Engineer  of  the  1st  Calcutta  Division. 
This  officer  was  succeeded  by  Mr.  J.  W.  Davies,  Execu- 
tive Engineer.  Honorary  Lieutenant  J.  Keane,  Assis- 
tant Engineer,  held  immediate  supervising  charge  for 
some  time.  He  was  relieved  by  the  late  Kai  Bahadur 
Jadu  Nath  Roy,  Assistant  Engineer,  who  may  be  said  to 
have  supervised  the  main  proportion  of  the  work. 

The  terra-cotta  decorations,  which  are  of  excellent  quality 
and  include  all  the  statuary  in  the  building,  were  supplied 
by  Messrs.  Stiff  and  Sons,  of  Lambeth,  London.  This 
beinw  the  first  occasion  upon  which  architectural  terra- 
cotta was  used  on  a  public  building  in  Calcutta.  The 
mansard  roofs,  and  octagon  dome  are  covered  with 
English  "  Eureka"  green  slates,  also  a  novelty  in  this 
country  :  the  slates  were  supplied  by  Messrs.  Roberts  and 
Adlard,  of  London.  The  ornamental  cast-iron  ceiling  of 
the  Legislative  Chamber  was  supplied  by  Mes.srs.  George 
Smith  and  Sons.  The  iron  framework  of  the  mansard 
roofs,  as  well  as  columns  and  girders,  were  manufactured 
in  a  satisfactory  manner,  locally,  by  Messrs.  Marillier 
and  Edwards,  of  Calcutta. 

The  building  was  designed  by  Mr.  E.  J.  Martin,  M. 
Inst.  C.E.,  F.R.  I.  B.  A,  late  Architect  to  the  Government 
of  Bengal. 

ON  THE  CONSTRUCTION  OF  SEWERS  IN  , 

MADRAS. 

By  HoEMUSJi  NowRoji,  B.C.E., 

Aissistant  Engineer,  Madras  Drainage   Works. 

I. 

In  this  article  it  is  proposed  to  record  some  of  the 
constructive  details  of  the  underground  drains  forming 
part  of  the  Drainage  Scheme  of  Black  Town,  Madras, 
which  is  being  carried  out  now.  The  project  was  de- 
signed by  Mr.  J.  A.  Jones,  M.i.C.E.,  Engineer  to  the 
Madras  Municipality.  It  is  not  intended  to  enter  into 
a  discussion  of  the  scheme  in  these  articles,  but  to 
prevent  any  misapprehension,  it  may  be  premi-sed  that 
the  scheme  is  essentially  one  of  surface  diameter,  and 
the  three  under-ground  drains  described  in  the  following 
pages  were  necessitated  by  the  physical  features  of  Black 
Town,  which  does  not  present  sufficient  variation  of  the 
levels  from  south  to  north  to  enable  the  drains  to  reach 
the  pumping  well  without  going  under-ground. 

Outline  uj  Scheme. — Black  Town,  the  most  important 
and  populous  section  of  Madras,  is  bounded  on  ihu  north 
by  the  Madras  Railway,  on  the  south  by  the  Cooum, 
on  the  east  by  the  sea,  and  on  the  west  by  the 
Buckingham  Canal.  Running  through  Black  Town, 
almost  due  north  and  south,  and  parallel  to  the 
sea  and  the  canal,  are  two  ridges  which  divide  Black 
Town  into  three  distinct  drainage  areas.  The  well- 
known  thoroughfare,  Popham's  Broadway,  forms  the  valley 
line  between  the  two  ridges.  This  portion  constitutes 
the  central  drainage  area  ;  and  the  ground  sloping  from 
the  ridges  towards  the  sea  on  the  one  side  and  towards 
the  canal  on  the  other,  form  the  two  remaining  drainage 
areas.  It  is  evident  then  that  the  configuration  of 
Black  Town  admits  of  facilities  for  the  natural  drainage 
of  the  slopes  east  and  west,  which  can  be  collected  at 
various  points  along  the  base  of  the  slopes,  i.e.,  along  the 
Beach  Road,  along  Broadway  and  along  Wall  Tax  Road, 
which  is   parallel   and   next  to  the   canal.      But   these 


streets  do  not  offer  the  same  facilities  for  natural 
drainage  from  south  to  north.  For  the  completion  of 
the  scheme  three  underground  sewers  placed  along 
these  three  streets  were  necessary.  They  start  from 
the  south  end  of  the  town  and  run  through  Black 
Town  along  these  streets  until  they  reach  the  north  end 
of  the  town  where  they  turn  almost  at  right-angles  and 
converge  to  a  point  before  reaching  the  pumping  station, 
which  is  immediately  to  the  north  of  Black  Town. 

Datum  for  Levels. — The  datum  line,  to  which  the 
levels  in  this  article  are  referred,  is  assumed  to  be  20  feet 
below  the  mean  sea-level,  as  fixed  by  Major  De  Haviland 
in  1821. 

Description  of  Seiuers. — The  total  length  of  the  three 
sewers  is  5^  miles.  For  convenience  of  reference,  they 
are  numbered  1,  2,  3  and  4.  Sewer  No.  1  passes  through 
Popham's  Broadway.  Jts  starting  level  is  18-63  and 
its  terminating  level  13'65.  No.  2  sewer  intercepts 
the  sewage  along  the  canal.  It  commences  at  the 
level  of  23'16  and  joins  sewer  No.  1  at  the  level 
of  1479.  Sewer  No.  3  has  a  level  of  28-00  at 
the  beginning,  and  falls  to  16-50  before  it  meets  No.  1 
and  No.  2.  A  portion  of  this  sewer  was  previously 
constructed  by  the  Harbour  Works  Department  to  inter- 
cept the  sewage  from  the  east  drainage  area  of  the  town, 
and  prevent  it  from  entering  the  Harbour. 

Separation  of  Storm,  Water  and  Seivage. — The  .sewers 
are  designed  to  carry  off  sewage  only.  Ordinarily  all  the 
sewage  that  is  brought  down  by  the  surface  drains  is 
admitted  into  the  sewers.  But  an  arrangement  of  cess- 
pools and  inlet  pipes  is  provided  to  prevent  a  greater 
quantity  of  water  entering  the  sewers  than  their  capacity 
would  permit  them  to  carry.  All  the  sewage  collected  at 
any  one  point  is  conveyed  to  a  cesspool.  This  cesspool 
is  connected  with  the  sewer  by  an  inlet  pipe  which  is 
just  large  enough  to  discharge  the  normal  flow  of 
sewage  into  the  cesspool.  So  that  during  a  storm,  when 
the  water  brought  to  the  cesspool  is  greater  than 
the  capacity  of  the  inlet  pipe,  the  storm-water 
passes  by  an  overflow  to  the  nearest  outlet. 

Capacity  of  Sewer.^. — In  calculating  the  dimensions 
of  the  sewers,  Mr.  Jones  has  fixed  the  consumption  of 
water  in  Madras  at  1.5  gallons  per  head,  half  of  which  is 
to  be  carried  off  by  the  sewers  in  six  hours.  The  popu- 
lation of  Black  Town,  according  to  the  last  census, 
is  130,000,  which  would  give  434  c.  ft.  as  the  maximum 
quantity  of  water  entering  the  sewers  per  minute.  But 
the  actual  capacity  of  the  sewers  is  sufficiently  large  to 
carry  away  all  the  sewage  of  Black  Town,  on  the  assump- 
tion that  each  individual  uses  20  gallons  of  water,  half 
of  which,  as  in  the  previous  case,  flows  off  in  six  hours. 
This  makes  ample  provision  for  any  prospective  increase 
of  population,  and  also  any  increase  iu  the  consumption 
of  water  individually. 

Shape  of  Seivers. — A  circular  shape  was  adopted  for 
the  sewers.  The  present;  sewers  are  comparatively  small 
in  size,  and  as  they  carry  only  sewage,  the  flow  through 
them  at  all  times  will  not  vary  very  considerably.  It 
is  only  with  sewers  of  considerable  dimensions,  with 
greatly  \arying  quantities  of  water  passing  through 
them,  that  the  oviform  is  advantageous.  The  latter  is 
also  more  expensive  and  difficult  of  construction.  The 
cylindrical  is  the  strongest  form  that  can  be  adopted  for 
sewers. 

Size  of  Sewers. — The  smallest  diameter  of  the  sewers 
is  12  inches,  which  increases  to  18  inches,  and  24  inches. 
Beyond  the  junction  of  sewers  No.  1  and  No.  2  the  size 
is  30  inches,  and  where  No.  3  joins  the  above,  the  sewer 
attains  a  diameter  of  3ft.,  which  is  the  largest  sewer  in 
the  system. 

Inclination  of  Sewers. — The  strata  on  which  Madras 
stands  in  very  unfavorable  for  placing  the  sewers  at  very 
great  depths.  The  soil  consists  of  an  extremely  sandy 
and  water  bearing  strata.  Even  with  a  minimum  fall 
cf  3f  ft.  in  one  mile,  the  extreme  ends  of  the  sewers  are 
twenty  feet  below  ground  level,  and  8  feet  below  the 
permanent  level  of  saturation.  To  go  deeper  into  the  ground 
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in  order  to  obtain  a  steeper  gradient  for  the  sewers,  would 
have  made  the  construction  difficult  and  the  cost  would 
have  been  considerably  enhanced. 

Sewer  No.  3,  which  has  a  gradient  of  1  in  700,  has  been 
self-cleansing.  This  sewer  has  been  in  operation  for  the 
past  three  years,  and  inspection  of  the  sewer  has 
revealed  no  deposit  of  silt,  nor  has  it  been  necessary  to 
inspect  the  sewer  for  removing  any  obstruction.  Sewers 
No.  1  and  No.  2  have  flatter  j;radients.  But  the  velocity 
secured  for  the  sewers  is  nowhere  less  than  l|ft.  per 
second.  Arrangements  are  provided  for  flushing  all  the 
sewers. 

The  two  great  factors  tending  to  neutralise  the  effici- 
ency of  a  good  gradient  are  the  road  detritus  and  the 
mass  of  vegetable  lUhrU  that  find  their  way  into  the 
sewers.  The  quantity  that  enters  the  sewers,  and  the 
still  greater  quantity  that  is  intercepted  at  the  junctions 
of  the  surface  drains,  is  a  matter  for  surprise.  The 
sewage,  in  its  course  from  the  house  to  the  underground 
sewers,  passes  through  a  number  of  strainers  ;  2^  inches 
square  was  found  to  be  a  convenient  size  for  the  meshes 
of  the  stainers.  Where  meshes  were  of  smaller  gauge, 
the  floating  mass  of  vegetable  matter  rapidly  accumula- 
ted in  front  of  the  grating  and  closed  up  the  meshes, 
thus  completely  obstructing  the  flow  of  sewage  through 
them.  To  prevent  this,  meshes  are  now  made  2i  inches 
square,  and  the  chance  of  admitting  small  vegetable 
deljrbi  into  the  sewer  is  accepted  as  unavoidable.  The 
heavier  silt,  such  as  road  detritus  and  earthy  matter,  is 
deposited  in  silt  pits  placed  at  various  points  on  the  sur- 
face drains.  Madras  roads  are  metalled  by  a  soft  stone 
called  laterite.  Macadam  is  as  yet  used  to  a  very  limited 
extent  only.  This  circumstance  explains  the  unusually 
large  quantity  of  silt  received  by  the  drains.  The 
abnormal  quantity  of  vegetable  matter  received  by 
the  drains  is  due  to  the  habits  of  the  Hindus, 
who  eat  out  of  leaves,  which  serve  the  purposes  of  plates. 
The  Hindus  also  being  mainly  vegetarians  an  enormous 
quantity  of  the  top  dressings  of  the  vegetables,  &c.,  is 
thrown  out  as  refuse. 

(To  he  continued.) 
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IV. 

The  weight  of  the  various  woods  of  the  Chanda  forests 
is,  on  an  average,  50lbs.  per  cubic  foot,  therefore  30  per 
cent,  greater  than  of  the  woods  (chiefly  fir  and  pine)  used 
in  Sweden  and  Styria  for  charcoal,  the  Chanda  charcoal 
being  thus  specifically  heavier  is,  weight  for  weight,  far 
more  valuable  for  the  smelting  of  iron  ores. 

The  reasons  why  specifically  heavier  charcoal,  weight 
for  weight,  is  more  valuable  than  specifically  lighter 
charcoal  are  the  following  : — 

(1.)  A  larger  quantity  of  fixed  carbon  is  comprised 
in  a  smaller  space,  whereby,  as  is  well-known,  the 
pyTometric  effect  of  every  description  of  fuel   is  raised, 

(2.)  The  larger  the  specific  weight  is  of  charcoal,  the 
greater  is  its  resistance  to  being  crushed,  and  this  consi 
deration  is  very  important  in  regard  to  the  use  of  char 
coal  in  the  blast-furnace  ;  in  general,  the  dimensions  of  a 
blast-furnace  should  be  as  large  as  possible,  as  thereby 
fuel  labor,  and  wear  and  tear  are  spared,  but  their  limit 
is  determined  by  the  height  of  the  furnace  from 
which  all  the  other  dimensions  depend.  The  height  of 
a  blast-furnace  again  depends  on  the  mechanical 
resistance  "  capacity "  of  the  fuel  to  be  used,  which 
"  capacity  "  should  be  groat  enough  to  enable  it  to  bear, 
in  the  lower  parts  of  the  furnace,  the  whole  weight 
of  the  .smelting  column  which  fills  the  furnace  (namely, 
the  ore,  fuel  and  flux)  without  being  crushed.  Coke 
furnaces  are  worked  most  economically,  because  their 
height  reaches  80  fe.et,  and  their  outturn  of  pi^-iron 
can  be  raised  to  8.5  tons  per  day.  The  charcoal  Ijlast- 
fumaces  of  Styria  and  Sweden  have  a  maximum  iieight 
of  4.5  feet,  and  produce    20    tons    of  pig-iron,    but    the 


charcoal  of  Chanda  will  allow  of  a  blast-furnace  52  feet 
high  capable  of  turning  out  daily  from  30  to  35  tons 
of  pig-iron. 

Memorandum  skewing  the  principal  species  of  Trees 
occurring  in  the  Chanda  Forests  ivhich  are  permit- 
ted to  he  felled  for  consumption. 


Botanical  Names. 

Hindustani 
Names. 

Weight 
per  cub. 
ft.  in  lbs. 

Remarks. 

Acacia  Leucophloa 

lleunja 

55 

* 

Do.     Catechu 

Kliair 

75 

« 

Adina  Cordifolia 

Haldu 

42 

Albizzia  Lebbek 

Sirus 

52 

Do.       Lucida 

Sirrus 

40 

Do.       Odorotissima ... 

Basseni   Sirrus 

40 

* 

Do.       Procera 

Saf ed  Sirrus  . . . 

42 

« 

Bauhinia  Retusa 

Bhoti 

54 

Do.       Variegata 

Kachuar 

54 

Do.       Malaborica    ... 

Amlosa 

42 

Barringtonia  Acutangula 

Salamandar  Phal 

56 

Bombay  Malabaricum  . . . 

Semal 

29 

Boswellia  Thurifera     ... 

Sati 

33 

Butea  Frondosa 

Palus 

34 

Cassia  Fistula 

Amaltas 

59 

Cochlospernuin      Gossy- 

pium 

Gadbi 

30 

Conoearpus  Latifolia    ... 

Dhawra 

61 

Diospyi-us  Melanoxylon 

Pendu 

75 

Gardinia  Purgida 

Gliuga 

56 

Feronia  Elephantum    ... 

Kawity 

50 

Gardenia  Gummifera   ... 

Dekarmali 

54 

Do.       Lucida 

Do. 

54 

Do.       Latifolia 

Papra 

52 

Grewia  Oppositif olia    . . . 

Bihul 

40 

Do.       Vestila 

Dhamin 

50 

Helicteris  Isora 

Maror  Phal   . . . 

40 

Ixora  Parviflora 

Lokliandi 

45 

Kydia  Calycina 

Baianja 

42 

Lebidicropsis  Orbicularis 

Jarari 

45 

Ligerstrsemia  Parviflora 

Lewdia 

45 

* 

Limonia  Acidissima     ... 

Bali 

60 

Nauclea       Parviflora 

(Stephegine) 

Keini 

41 

♦ 

Ordina  Wodier 

GliujahorMoru 

55 

Phyllaiithus  Emblica   . . . 

Armla 

55 

Sleichera  Trijuga 

Kusam 

68 

« 

Soymida  Febrifuga 

Rohan 

65 

♦ 

Sterculia  Ureus 

Kulu 

35 

Terminalia  Bellerica     ... 

Bahera 

41 

Xy  Ha  Dolabrif  ermis  ( Iron 

wood  of  Burmali) 

Tamba 

64 

* 

Zizyphus  Xylopyra 

Ghoti 

60 

Average  wei 

1 

ght  per  cubic  foot= 

1 

SOlbs. 

According  to  an  estimation  of  the  Conservator  of  For- 
ests, Central  Provinces,  the  area  of  520  square  miles  of 
forest,  lying  round  the  site  of  the  projected  iron-works, 
may  yield  32,000  tons  of  charcoal  yearly  and  be  regenera- 
ted in  forty  years. 

The  same  authority  maintains  that  the  production  of 
charcoal  on  a  large  scale,  and  carried  on  systematically, 
improves  forests ;  this,  although  apparently  paradoxical, 
has  been  proved  by  experience  in  those  parts  of  Sweden 
and  Styria  where  vegetable  fuel  is  used  on  a  large  scale 
in  the  production  of  iron.  The  reason  for  this  is  not  far 
to  seek.  The  products  of  the  forest  being  in  greater 
demand,  and  more  valuable,  the  science  of  forestry  has 
been  called  in  to  shew  the  way  to  a  more  correct  system 
of  conserving  and  increasing  the  contents  of  forests.  The 
improved  and  cheaper  means  of  transport,  rendered 
necessary  for  an  iron-work  near  a  forest,  render  also 
cheaper  the  carriage  of  building  timber  and  other  forest 
produce,  whereby  they  become  cheaper ;  saw-mills  and 
other  wood-working  machines  may  be  advantageously 
connected  with  an  iron-work  establishment,  as  this  can 
furnish  cheaply  the  necessary  steam-power  and  supervision. 
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Whilst  there  is  sufficient  charcoal  in  the  Chanda 
forests  for  the  production  of  pig-iron,  the  coal  of  the 
Wurda-Godavari  Valley  is  good  enough  for  the  refining 
process,  namely,  the  conversion  of  the  pig-iron  into 
finished  iron  or  steel,  if  the  necessary  arrangements  are 
made,  suitable  for  this  quality  of  fuel.  Judging  from 
borings  and  out-crops,  the  sources  may  be  estimated  to 
contain  2,525  millions  of  tons,  of  which  1,714  millions 
are  available.  The  most  important  seams  are  those  of 
Wun,  Pisgaon,  Ghugus,  Bunder  and  Warora. 

Of  all  these  coal-fields,  however,  the  Warora  seam  only  is 
now  worked,  and  produces  monthly  about  7,000  tons  of  coal, 
of  which  5,000  tons  are  bought  by  the  Great  Indian  Penin- 
sula Railway. 

Owing  to  the  small  demand  for  coal  the  working  of  this 
mine  is  limited  ;  if  more  use  were  made  of  it  the  working 
expenses  would  be  proportionally  reduced.  It  is  to  be  re- 
gretted that  the  quality  of  this  coal  is  not  so  satisfactory  as 
the  quantity. 

An  analysis  of  the  Warora  coal  shews : — 

Large  Coal. 


Fixed  Carbon 

Volatile  matters'  (com- 
bustible) 

Volatile  matters  (not 
combustible) 

Ashes 


45 '6  per  cent. 

26-0      „ 

14-0      „ 
14-4      „ 


Slack  Coal. 
35-5  per  cent. 

26-4      „ 


13-0 
24-0 


The  reasons  why  this  coal  must  be  described  as  inferior 
quality  as  regards  its  fitness  for  pyrotechnic  uses,  are : — 
(1.)     Its  insufficient  contents  of  fixed  carbon. 
(2.)     Its  insufficient  contents  of  hydrogen. 
(3.)     Its  large  contents  of  ashes. 

All  attempts  to  reduce  this  coal  to  coke,  suitable  for 
the  blast-furnace  process,  have  failed,  owing  chiefly 
to  its  deficient  proportion  of  fixed  carbon  and  hydrogen. 
It  is  the  hydrogen  which  imparts  to  the  coal  the 
caking  quality  necessary  for  its  reduction  to  coke, 
but  numerous  trials  have  shewn  that  the  Warora  coal, 
when  heated,  does  not  cake,  but  crumbles  to  pieces,  which 
pieces  give  indeed  coke,  but  of  a  quality  suitable  only  ior 
forge  fixes,  or  for  lime  burning,  and  not  for  blast-furnaces. 

The  coal  of  Warora  is  good  enough,  however,  for  pro- 
ducing all  the  pyrometric  effects  necessary  for  re-heating 
furnaces,  and  to  provide  the  glow  furnaces  for  Bessemer 
ingots  and  sheet  iron  with  necessary  heat.  This  coal  is 
also  good  enough  for  the  cementation  forces  (production 
of  blister  steel)  and  the  temper  forces  (the  production  of 
malleable  cast-iron). 

Of  the  other  coal-fields  of  the  Wurda-Godavari  basin,  the 
coal  of  Pisgaon  (Berar)  appears  the  most  hopeful,  owing 
to  its  larger  contents  of  fixed  carbon.  Its  analysis  is  as 
follows : — 

Large  Coal. 

Fixed  carbon...  ...  65-1  per  cent, 

Volatile  matters  ...   19*2        „ 

Ashes  ...  ...   15-7        ,, 

The  large  coal  of  Pisgaon  contains  therefore  20  per  cent, 
more  fixed  carbon  than  the  large  coal  of  Warora  ;  not- 
withstanding the  superiority  of  this  coal,  no  arrangements 
have  yet  been  made  to  work  the  seam. 

For  the  reasons  explained,  the  reduction  of  the  iron  ores 
of  Lohara  in  the  blast-furnace  will  require  3  per  cent,  only 
of  limestone  as  a  flux.     Excellent  limestone  for  this  pur- 
pose  is   to  be  had  in  the  neighbourhood  of  Warora ;  its 
analysis  is  as  follows: — 

Carbonate  of  lime  and  magnesium  ...  95-0  per  cent. 

Silica  ...  ...  ...     2-5       „ 

Alumina  and  oxide  of  iron     ...  ...     2*5       „ 

Fire-clay  of  a  good  quality  is  found  along  with  the  coal 
in  the  Warora  Colliery ;  the  following  is  an  analysis  of  this 
fire-clay : — 

Moisture   ...  ...  ...     4-10  per  cent. 


Slack  Coal. 
36-3  per  cent. 
32-2       „ 
31-5       „ 


Organic  matter 

...     4-30 

Silica  (sand) 

...     2-40 

„     (in  silicates) 

...  63-20 

Alumina  (Al^  O3) 

...  18-80 

Oxide  of  iron 

...     0-50 

Iron  in  pyrite 

...     1-87 

Carbonate  of  lime  ...  ...     1-80  per  cent. 

Alkalis  and  sulphur      ...  ...     2-03  „ 

Loss  ...  ...  ...     1-00  „ 

This  clay  is  not  so  good  as  firstclass  English  fire-clay,  but 

is  good  enough  for  most  parts  of  the  iron-melting  furnaces. 

Near   Chanda   is   also  found   steatite   (Mg.  0  Si  Oj), 

which,  mixed  with  one-fifth  part  fire-clay,  is  well  known 

to  give  very  refractory  fire-bricks. 

There  is  in  Ramtek   (see   Map)  manganese   ore   of  the 
following  chemical  composition  : — 

Metallic  manganese  ...  ...  54-60  per  cent. 

,,         iron  ...  ...     6-50      „ 

Oxygen  in  combination        ...  ...   26-50      „ 

Silica  ...  ...  ...     6-00      „ 

Lime  ...  ...  ...     1-20      „ 

Combined  water  a  div.  impurities  ...     5-20      ,, 

This  manganese  ore,  ynth.  the  pig-iron  obtained  from  the 
Lohara  ores  by  means  of  charcoal,  would  yield  a  material  for 
the  production  of  ferromanganese  of  an  excellent  quality. 
Another  manganese  ore  is  found  in  Malaghar ;  it  is 
of  an  inferior  quality,  and,  although  nearer,  it  cannot 
compete  with  that  of  Ramtek. 

The  amount  of  iron  or  steel  which  can  be  produced 
yearly  with  these  raw  materials  will  depend  on  the  quan- 
tity of  charcoal  which  the  forests  near  the  iron-work  can 
furnish  without  irretrievable  injury  to  them  ;  this  has  been 
estimated  at  32,000  tons  per  year,  and  with  this  charcoal 
may  be  turned  out  25,000  tons  of  finished  iron  per  year. 
In  case  it  may  be  found  desirable  in  the  future  to  con- 
siderably enlarge  the  iron-works,  recourse  may  be  had  to 
the  more  distant  forests,  situated  south  and  south-east 
of  Chanda,  for  charcoal  for  the  production  of  pig-iron.  In 
this  case  it  will  be  advisable  to  erect  other  blast-furnaces 
near  these  forests,  with  the  view  of  reducing  iron  ores  of 
the  contiguous  deposits  and  of  conveying  the  pig-iron  thus 
obtained  to  the  other  iron-works,  situated  nearer  the 
sources  of  mineral  fuel,  for  the  purpose  of  converting  it  into 
finished  iron.  By  these  means  the  whole  3,325  square  miles 
of  forests  in  the  Chanda  district  might  make  it  possible 
for  260,000  tons  of  iron  or  steel  being  produced  yearly. 
(To  be  continued.) 


PROPERTIES  OF  FLUIDS. 

By  a.  Ewbank. 

VII. 

Returning  to  fig.  7  wo  saw  that  while  A  was  yet  closed 
we  had  a  mass  of  mercury  F  B  E  with  its  free  surfaces  at 
different  levels  F  and  E.  Let  O  in  the  C  branch  have  the 
same  level  as  F  in  the  A  branch.  Then  if  we  could  pour 
mercury  on  to  E,  till  the  level  rose  to  O,  and  if  the  level 
at  F  could  forcibly  in  the  meantime  be  prevented  from 
changing,  we  might  then  open  A  and  the  level  at  F 
would  have  no  tendency  thereafter  to  change.  Thus 
with  both  C  and  A  open  we  should  have  a  body  of 
mercury  F  B  0.  With  A  closed,  we  had  a  body  of  mer- 
cury F  B  E.  When  A  is  open,  the  space  A  F  is  full  of 
air.  Before  A  was  opened  the  space  A  F  was  a  vacuum. 
For  originally  it  contained  mercury,  and  the  mercury  had 
left  it.  Thus  in  the  C  branch  we  have  a  low  level  E  with 
the  air  resting  on  it.  In  the  closed  A  branch  we  have  a 
higher  level  F,  with  no  air  upon  the  surface  at  F.  When  we 
thus  have  a  bent  tube  with  one  branch  closed,  and  the 
mercury  in  that  branch  separated  from  the  closed  top  by  a 
space  free  of  air,  we  have  what  is  called  a  barometer. 

Again,  suppose  that  while  there  was  vacuum  above  F, 
and  mercury  from  F  to  E,  we  could  add  a  column  E  O  of 
mercury  and  have  no  air  pressure  at  O.  Then  we  should 
have  two  columns  F  B  and  0  B  of  equal  height  with  no 
pressures  on  their  free  surfaces.  These  columns  should 
balance  each  other.  If  we  removed  the  O  B  column  the 
lowest  particles  at  B  of  the  F  B  column  would  be  pressed 
by  the  rest  of  the  F  B  column,  and  these  B  particles 
would  move  towards  the  right.  Similarly,  if  we  could 
remove  F  B,  we  should  have  a  fluid  pressure  at  B  driving 
towards,  to  the  left,  the  lowest  particles  of  the  right  hand 
or  0  B  column. 
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When  the  columns  0  B  and  F  B  are  both  present,  there 
being  then  by  hj-pothesis  no  pressures  above  F  or  O, 
we  have  the  particles  at  B  pressed  both  ways  by  the 
columns  F  B  and  0  B,  and  these  columns  may  be  said  to 
balance  each  other  at  B.  Now  while  the  vertical  layer  of 
particles  at  B  are  thus  pressed  by  two  opposing  and  equal 
pressures,  and  there  is  a  vacuum  above  F  and  above  0, 
let  us  imagine  the  column  E  O  removed.  But  let  us  by 
some  other  means  supply  at  the  horizontal  layer  E  just  as 
much  downward  pressure  as  was  supplied  by  the  weight 
of  the  column  E  0.  If  we  can  thus  reproduce  at  E  the 
same  pressure  as  was  caused  by  the  column  E  O,  then  no 
particles  below  E  will  be  conscious,  so  to  say,  that  there  has 
been  any  change  above  E. 

The  necessary  replacement  of  pressure  could  be 
effected  by  pouring  on  E  some  fluid  other  than 
mercury.  Suppose  we  knew  of  some  liquid  of  which  two 
cubic  inches  would  have  the  same  weight  as  one  cubic 
inch  of  mercury  possesses.  Then  if  the  tube  E  C  is  long 
enough  we  could  place  upon  E  a  column  of  the  new 
liquid.  The  height  of  this  column  must  be  double  of 
E  0.  Similarly,  a  still  lighter  fluid  could  be  used  if  we 
had  the  tube  E  C  artificially  prolonged.  There  is  no 
limit  to  the  lightness  of  the  new  fluid,  provided  we  produce 
the  tube  E  C  to  a  corresponding  or  compensating  length. 

Or  we  may  avoid  the  necessity  of  producing  the  tube 
E  C  where  such  prolongation  would  be  inconvenient. 

Fig.  8. 
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For  let  U3,  Jig.  8,  take  a  vessel  PQRSand  at  the  bottom  of 
it  fix  in  some  way  the  bent  tube  ABC.  Suppose  A  is  closed 
and  that  there  is  a  vacuum  A  F.  F  B  E  is  the  column  of 
mercury  and  E  0  is  as  much  more  mercury  as  will  balance 
F  B  without  any  helping  pressure  on  0.  Now  E  O  is  to 
be  removed,  but  a  new  liquid  is  to  be  poured  into  P  R 
until  it  rises  to  the  level  of  C  On  continuing  to  pour 
we  shall  have  the  new  liquid  entering  C  and  filling  the 
space  C  E.  On  continuing  still  to  pour  we  have  the  liquid 
rising  to  some  level  X  Y. 

Then  virtually  we  have  a  column  Z  C  added  to  the 
column  C  E.  If  the  weight  of  the  column  Z  C  E  of  the 
new  liquid  equals  the  weight  of  the  column  E  O  of  mercury, 
then  the  column  Z  C  E  of  the  new  liquid  will  be  a  perfect 
substitute  for  the  column  E  0  of  mercury  as  regards  pres 
sures  at  all  points  below  E  in  the  right  hand  branch, 
and  indeed  everywhere  in  the  mercury.  It  must  be 
remembered  that  if  we  thus  introduce  a  new  fluid  in- 
stead of  E  O  wc  have  no  air  pressure  or  other  pres- 
sure above  Z.  The  column  E  O  itself  was  a  fictitious 
column  of  mercury  which  was  introduced  merely  to  repre- 
.sent  whatever  pressure  was  actually  felt  at  E  when  the 
tube  C  E  was  open  and  the  space  C  E  was  full  of  air. 

Now  the  air  is  itself  this  fluid,  whoso  top  surface  is  at 
Z.  This  point  Z  may  be  50  miles  or  upwards  above  the 
surface  of  the  earth.  Whatever  be  the  height  to  which 
the  atmosphere  reaches  the  pressure  on  any  area  E  is  due 
to  as  much  air  as  stands  on  or  over  that  area. 


In  this  experiment  we  not  only  ascertain  the  exis- 
tence of  a  pressure  at  E  due  to  the  fluid  which  we  call 
air.  We  also  measure  the  magnitude  or  intensity  of  the 
pressure.  For  the  weight  of  the  fluid  air,  I'caching  to  some 
unknown  height  Z  above  the  earth,  is  equal  to  the  weight 
of  that  column  of  mercury  E  O,  which  stands  on  the  same 
base,  viz.,  the  section  E  of  the  tube.  As  F  D  equals  O  E, 
the  weight  Z  C  E  of  air  is  also  represented  by  F  D. 
If  our  tube  had  been  wider  the  pressure  of  air  on  E  would 
have  been  greater.  But  the  height  Z  E  of  the  air  would 
be  the  same,  also  the  height  E  0,  or  the  difference  of 
level  between  E  and  F  would  have  been  the  same.  The 
height  E  0  is  independent  of  the  section  of  the  tube. 
This  height  E  0  is  called  the  barometer  height.  Or 
it  is  called  the  height  of  the  barometric  column. 

It  is  assumed  that  the  fluid  used  in  the  tube  is  mercury. 
With  mercury  the  length  E  O  is  about  30  inches.  This 
means  that  over  one  square  inch  of  area  the  atmospheric 
pressure  is  equal  to  the  weight  of  about  30  cubic  inches 
of  mercury.  Over  one  square  foot  of  area  the  pressure 
is  proportionally  greater  and  is  equal  to  the  weight  of 
about  2^  cubic  feet  of  mercury.  In  reality  the  length 
E  O  is  generally  less  than  30  inches,  and  it  is  incessantly 
changing.  An  experiment  made  one  day  will  not  give  the 
same  value  for  E  0  as  an  experiment  made  a  day  later. 
Thus  a  series  of  experiments  reveals  and  measures  the 
change  in  atmospheric  pressure. 

If  we  leave  the  tube  with  the  end  A  permanently 
closed  the  free  surface  at  E  will  fluctuate.  If  the  air 
pressure  for  some  reason  gets  greater,  the  surface  E  will 
descend  through  some  distance  x.  The  surface  F  must 
then  of  necessity  rise  through  some  distance  y,  and 
thus  the  difference  of  level  between  E  and  F  is  increased 
by  x  +  y.  If  the  tube  is  uniform  in  section  x  =  y.  As 
the  pressure  at  E  means  simply  the  weight  of  air  or  other 
matter  above  E,  it  follows  that  if  the  pressure  at  E  in- 
creases there  must  be  an  increase  of  weight  of  fluid  matter 
between  E  and  Z.  This  increase  might  happen  in  various 
ways.  Similarly  if  the  surface  of  the  mercury  at  E  is  seen 
to  rise,  we  infer  that  there  is  a  loss  of  weight  between  E  and 
Z.  The  reasons  of  these  changes  we  may  hereafter  discuss. 
At  present  we  merely  state  that  rain  and  sunshine  are 
both  causes  of  changes  in  the  atmospheric  pressure  at  any 
small  area  on  the  surface  of  the  earth. 


Fig.  9. 


Fig.  10. 


B 


We  have  assumed  that  the  student  could  obtain  a  long 
U-tube.  But  he  can  easily  construct  a  long  bent  tube  out 
of  a  short  one  and  pieces  of  glass  tubing.  Thus  in  fig.  9 
the  D  tube  can  be  connected  to  the  end  A  by  a  piece  of 
india-rubber  tubing,  similarly  E  can  be  connected  at  C. 
The  D  and  E  tubes  can  themselves  be  made  of  shorter 
pieces  similarly  joined.  Even  pieces  of  different  width  can 
be  connected  by  first  slipping  over  the  narrower  tube  a 
short  piece  of  india-rubber  tubing.  The  experiment  does 
not  require  in  the  tube  a  constant  cross-section.  A  long 
column  thus  made  of  shorter  pieces  has  the  advantage 
that  the  column  can  at  will  be  bent  into  various  positions 
as  in  fig.  10.  As  we  bend  the  branches  with  K  closed  and 
a  vacuum  below  K,  the  mercury  in  each  branch  will  move, 
but  the  free  surfaces  will  always  so  adjust  themselves,  that 
the   difference  of  height  between  them  remains  unchanged. 
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NOTES  FROM  HOME. 
(From  our  oivn  Correspondent.) 

The  Report  of  the  Royal  Commission  on  Inland  Navigation 
and  Railway  matters  in  Ireland  has  just  been  issued.  In 
that  portion  of  the  Report  dealing  with  "  railway  organization," 
it  is  pointed  out  that  the  railway  system  of  Ireland  has  proceed- 
ed but  slowly,  and  in  Ireland  there  is  only  1  mile  of  railway 
to  12  square  miles  of  area  and  1,800  inhabitants;  whereas  in 
Scotland,  wliere  the  physical  difficulties  of  railway  construction 
are  greater,  and  the  population  over  large  areas  equally  sparse 
there  is  1  mile  of  railway  to  10  square  miles  of  area  and  1,200 
inhabitants.  Comment  is  made  on  the  general  unremunera- 
tive  character  of  the  railways,  and  the  Commissioners  are  severe 
in  their  comments  on  the  management  of  Irish  railways,  and 
report  on  the  want  of  adaptation  of  the  system  to  the  wants 
of  the  public.  The  Commissioners  come  to  tlie  conclusion  that 
exceptional  treatment  and  legislation  is  required.  They  do  not 
approve  of  the  State  purchase  of  the  lines  but  are  strongly 
in  favor  of  the  amalgamation  of  all  the  undertakings  under  the 
control  of  one  company,  the  public  to  be  protected  by  the 
establishment  of  a  tribunal  to  be  called  the  Irish  Railway  Com- 
mission. Voluntary  amalgamation  is  recommended,  but  fail- 
ing this  the  State  should,  after  a  period  of  3  or  5  years,  make 
such  amalgamation  compulsory. 

It  appears  from  the  Report  of  the  Metropolitan  District  Rail- 
way that  tlie  present  position  of  the  Company  is  in  a  most 
unsatisfactory  condition ;  so  badly  has  the  line  done  dui'ing  the 
past  six  months  that  no  dividend  whatever  was  earned  on  the 
Preference  Stock,  and  in  the  current  year  the  full  interest  may 
not  be  earned  even  on  the  Guaranteed  Stock  created  to  pay  for 
the  Inner  Circle  completion  line.  This  unfortunate  state  of 
affairs  is  attributed  partly  to  the  loss  of  the  Exliibitions  at  South 
Kensington,  and  partly  to  the  increased  competition  of  om- 
nibuses. The  antagonism  that  has  long  existed  between  this 
Company  and  its  rival,  tlie  Metropolitan,  has  also  cost  both 
much  in  useless  expenditure,  and  the  remedy,  indeed  the  oidy 
remedy,  for  the  present  failure  must  lie  in  bringing  about 
a  working  agreement  to  ensure  improvement  in  the  relations 
with  the  Metropolitan  Railway. 

A  project  is  under  discussion  for  the  amalgamation  of  the  Taff 
Vale  Railway  with  the  Bute  Docks,  Cardiff.  Considerable  op- 
position has,  however,  manifested  itself  on  the  part  of  some  of 
the  shareholders  of  the  Railway,  as  tliey  point  out  that  the  pre- 
sent is  an  inopportune  time  for  amalgamation  to  take  place, 
and  that  tlie  price  required  for  the  Docks  is  above  their  com- 
mercial value. 

The  Engineering  and  Bidlding  Record,  publishes  a  few 
particulars  about  Mr.  Lindenthal's  proposed  bridge  across  the 
Hudson  River  at  New  York,  and  gives  a  comparative  view  of 
the  design  for  it,  and  that  of  various  other  bridges  of  great 
.span.  The  proposed  Hudson  River  Bridge,  will,  if  built, 
greatly  surpass  even  the  Forth  Bridge,  the  middle  span  be- 
ing 2,8.50  feet,  or  more  than  half  a  mile  from  centre  to  centre  of 
piers.  In  construction  this  gigantic  afl'air  is  intended  to  be  a  sus- 
pension bridge  with  cables  40  inches  in  diameter,  those  of  the 
Brooklyn  Bridge  being  16  inches,  and  tlie  towers  instead  of  be- 
ing stone,  as  in  the  Brooklyn  Bridge,  and  almost  all  other 
suspension  bridges,  are  of  iron  lattice  work.  Tliese  towers 
are  500  feet  high,  so  that  the  structure  would  have  a  most  im- 
posing effect,  and  with  six  railroad  tracks  traversing  it,  as  the 
plan  contemplates,  there  would  be  few  more  interesting  struc- 
tures in  the  world. 

Colonel  Hozier  recently  read  an  address  at  the  Manchester 
Town  Hall  on  the  Channel  Tunnel,  in  which  he  considered  that 
if  Englishmen  were  to  win  back  their  position  as  the  distribu- 
tors and  the  warehousemen  of  the  world,  something  must  be 
done  in  the  way  of  bridging  or  tunnelling  the  Straits  of  Dover. 
Further  he  considered  the  scheme  would  have  its  military  ad- 
vantages. If  we  were  blockaded  and  our  fleet  lost  command 
of  the  sea,  the  tunnel  would  be  useful  for  getting  supplies  from 
other  countries.  This  same  subject  was  touched  upon  in  a  paper 
by  Mr.  Street  on  "  Our  National  Defences,"  read  before  the 
Civil  and  Meclianial  Engineers'  Society,  in  whicli  tlie  author 
ridiculed  the  idea  of  danger  arising  from  tlie  tunnel,  but  pointed 
out  tlie  many  advantages  that  would  be  derived.  In  the  dis- 
cussion wliich  followed,  the  feeling  was  however  almost 
unanimous  against  the  tunnel,  the  Chairman  asking  who  was 
to  compensjite  the  shareholders  in  case  the  tunnel  was  blown 
Tip  in  time  of  war. 

Messrs.  Siemens  and  Halske  have  patented  a  new  microphone 
transmitter,  in  which  the  loose  contacts  consist  of  hollow 
<:arbon  conea  placed  within  each  otlier.     The  object  of  this  I 


arrangement  is  to  facilitate  a  change  of  the  surfaces  in  con- 
tact and  to   prevent  deterioration  by  the  action  of  the  current. 

The  Commissioners  of  Sewers  for  the  City  have  rejected  the 
plan  to  light  a  portion  of  the  City  with  electricity,  to  wjiich  I 
referred  in  a  former  letter.  The  probable  reason  for  the 
rejection  of  the  scheme  is  its  great  expense  as  compared  with 
gas. 

Last  week  another  of  the  twenty-eight  bridges  spanning 
the  Seine  in  Paris  gave  way.  This  makes  the  fourth  disaster 
of  the  kind  within  the  last  five  years.  First  came  the  Pont 
Royal,  then  the  Pont  des  Invalides,  then  the  Pont  Neuf,  now  it 
is  the  Pont  d'Arcole.  There  is  always  a  great  deal  of  heavy 
traffic  over  it,  and  it  is  to  this  that  the  Engineers  are  inclined  to 
attribute  its  collapse.  The  Pont  d'Arcole  is  of  iron,  and,  unlike 
the  otliers,  is  not  an  old  bridge,  having  been  built  in  18.56  at  a 
cost  of  1,500,000  francs.  As  a  reason  for  its  failure,  it  is 
pointed  out  tliat  it  was  the  first  iron  bridge  ever  built  in 
France,  and  that  the  Engineers  had  not  then  sufficient  ex- 
perience in  the  behaviour  of  iron  under  varying  conditions. 
A  hope  may,  therefore,  be  expressed  that  their  experience  may 
be  now  complete,  or  some  apprehension  may  lay  hold  of  the 
public  as  regards  the  Eiffel  Tower,  where  the  safety  of  a  colos- 
sal edifice  weighing  over  6,000  tons  is  concerned. 


AMERICAN  ENGINEERING  NEWS. 

(From  onr  own  Correspondent.) 
A  NEW  tramway  for  heavy  traffic,  according  to  the  local 
Times,  is  about  to  be  tried  in  New  York  City,  and  a  section  is 
to  be  laid  of  one  of  its  streets  where  the  truck  and  wagon  traf- 
fic is  very  heavy.  If  this  tramway  plan  is  deemed  practi- 
cable its  adoption  will  work  a  great  change  in  tlie  movement 
of  freight.  Its  advantages,  as  claimed,  will  be  the  reduction 
of  traction  or  pulling  force  required  to  move  a  load  on 
the  level  to  eight  pounds  on  the  best  stone  pavement,  re- 
duction of  wear  and  tear  of  vehicles  and  roadway  in  like 
proportion;  avoidance  of  blockades  by  reason  of  liiglier  speed 
and  heavier  loading,  and  consequent  reduction  in  number  of 
teams  required  for  a  given  traffic;  -relief  to  Broadway,  the 
principle  thoroughfare,  and  other  crowded  avenues,  by  draw- 
ing the  heavy  traffic  to  other  streets;  relief  of  street  car 
lines  from  obstruction  by  wagons;  absence  of  noise,  and  the 
possibility  of  laying  a  smooth  and  noiseless  pavement  in 
residence  streets  without  attracting  destructive  business 
traffic.  The  objections  to  all  the  pavements  in  use, — the 
noise  of  the  stone,  decay  of  the  wood,  and  dangers  of  the 
asphalt,  and  the  fact  that  none  of  them  will  endure  the 
traffic  which  a  new  pavement  draws  to  itself, — as  clearly  shewn 
on  some  of  the  principal  heavy  traffic  streets  and  avenues 
recently  paved  in  New  York,  may  make  it  expedient  now 
that  large  expenditures  upon  the  streets  are  contemplated 
in  that  City,  to  consider  a  radical  change  in  methods  that 
will   bring  a  better  and   more   durable  material   into   use. 

Objection  to  the  cost  of  a  tramway  system  is  met  by  the 
fact  that  a  new  pavement  in  a  wide  avenue  like  Fiftli 
Avenue  would  cost  $180,000  per  mile,  while  a  double 
line  of  tramway  would  be  Iiuilt  and  the  present  pavement 
relaid  for  ."^50,000,  or  $60,000,  per  mile.  The  objection 
as  to  horses  slipping  on  tlie  rails,  is  to  be  avoided  by  a 
peculiar  arrangement  for  that  purpose.  The  difficulty  ap- 
prehended from  tearing  up  the  streets  to  make  and  repair 
house  connections  with  sewers,  water  mains,  etc.,  is  guarded 
against  by  making  the  tramway  carry  its  own  pavement 
and  serve  as  a  bridge  over  any  trench  dug  under  it. 

The  old  scheme  of  building  a  canal  around  Niagara  Falls 
has  been  revived.  The  proposed  canal  will  leave  the  Niaga- 
ra River  between  Buffalo  and  the  Falls,  and  make  a  circuit 
six  miles  in  length.  It  will,  according  to  surveys  already 
made,  cost   about   $12,000,000. 

The  largest  gun  ever  made  of  steel  in  one  solid  casting, 
and  one  of  the  three  big  guns  recently  ordered  by  the 
United  States  Government,  was  recently  cast  at  the  works 
of  the  Pittsburgh  Steel  Company.  An  examination  of  the 
mould  about  an  hour  after  the  metal  had  been  poured  in 
was    very    gratifying  to    the  Engineers   and   experts. 

The  casting  is  not  to  be  taken  from  the  mould  for  a 
week.  If  at  that  time  it  is  perfect,  the  gun  will  be  com-  . 
pleted  and  sent  to  Washington.  When  completed  tlie  gun 
will  be  22^  feet  long  and  will  weigh  nine  tons.  If  the  ex- 
periment is  successful,  it  is  stated,  that  guns  can  be  cast 
for  ^.3,300  apiece,  against  $20,000  on  the  old  plan. 

The  largest    passenger    engine    ever    constructed    is    now 
being    built    in    Schenectady    Locomotive    Works   for    the 
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Michigan  Central  RAilroad  and  is  intended  for  express  and 
passenger  purposes.  It  is  a  ten-wheel  engine,  having  three 
pairs  of  coupled  driving  wheels  and  a  four-wheeled  truck. 
Tlie  drivei-s  are  68  inches  in  diameter.  The  cylinders  are 
19  inches  in  diameter,  with  24-inch  stroke.  The  boiler 
is  of  Otis  steel  and  is  58  inches  in  diameter,  has  147 
two-inch  semi-steel  flues.  The  fire-box  is  8  feet  long  by 
42|  inches  wide  and  is  placed  above  the  frames  which  gives 
increased  width.  The  tank  is  carried  on  two  four-wlieel 
chaimel  iron  trucks  and  has  a  capacity  of  3,800  gallons. 
Tlie  tender  has  a  capacity  of  eight  tons  of  coal. 

Tlie  schemes  daily  presented  for  rapid  transit  in  cities 
are  interesting  and  somewhat  ingenious.  The  Meigs  system 
is  an  elevated  structure  of  longitudinal  single  girders  on  a 
line  of  single  posts.  Four  feet  below  the  top  of  the  girder 
are  rails  on  wliich  grooved  wheels  run  at  an  angle  of  45 
degrees  to  the  perpendicular.  On  the  top  of  the  girder  is 
a  rail  on  which  wheels  run  liorizontally.  This  gives  stability 
and  steadiness  to  the  cars,  and  as  only  ten  inches 
space  is  required  for  the  horizontjil  wheels,  draw-bars,  and 
other  appliances  under  the  floor  of  the  cars  the  centre 
of  gravity  is  very  low.  The  tractive  power  is  applied 
by  horizontal  driving  wlieels  on  the  locomotive,  which  grip 
the  top  rail  by  adjustable  hydraulic  pressure  to  suit  the 
varying  grades  of  track  or  weights  of  trains.  These 
horizontal  drivers  suffer  no  change  in  pulling  power  on- 
curves,  as  ordinary  locomotives  do,  and  the  Meigs  engine 
having  no  contraction  or  exhaust,  makes  no  noise  and  throw  s 
no  cinders. 

The  cylindrical  shape  of  the  cars  to  reduce  air  resis- 
tance, lightness  and  simplicity  of  structure  to  reduce  ob 
structions  in  the  street  are  some  of  the  features  claimed 
for  this  system.  An  average  speed  of  100  miles  an  hour 
between  cities  is  claimed  for  this  plan. 

At  the  first  meeting  of  the  Ajnerican  Society  of  Civil 
Engineers,  held  in  1888,  Mr.  G.  Lindenthal,  M.  Am.  Soc.  C.E., 
read  a  paper  on  Tlie  North  River  Bridge  Problem,  ivith  a  dis- 
cussion on  Long  Span  Bridges.  The  paper  was  a  remarkably 
bold  one,  and  shewed  that  tlie  author  had  studied  and  was 
familiar  with  the  problem.  It  was  listened  to  with  rapt  atten- 
tion by  some  of  the  leading  and  ablest  American  Bridge 
Engineers.  The  idea  is  to  build  a  bridge  of  suspended  arclies 
extending  from  somewliere  about  the  upper  business  part  of 
New  York  City  to  the  Hoboken  Heights  of  New  Jersey.  It 
would  take  three  years  to  build  it,  and  would  cost  about 
$15,000,000.  He  suggested  six  tracks,  and  room  for  pedestrians 
and  teams.  It  should  be  6,500  feet  long  and  built  to  stand  all 
strain.  To  carry  out  Ids  ideas,  it  would  be  necessary  to  erect 
foundries  sufficiently  large  to  make  the  castings.  None  now 
exist  on  this  continent. 

Some  interesting  statistics,  in  reference  to  the  motive 
force  of  engines  throughout  the  world  have  just  been 
issued  by  the  Berlin  Bureau  of  Statistics,  whicli  may  be 
of  interest  to  your  readers  in  India  and  elsewhere.  It 
appears  that  four-fifths  of  the  engines  now  working  in  the 
world  have  been  constructed  during  the  last  25  years.  France 
"owns  49,590  stationary  or  locomotive  boilers,  7,000  locomotives, 
and  1,850  boats'  boilers  ;  Germany  has  59,000  boilers,  10,000 
locomotives  and  1,700  ships'  boilers;  Austria  12,000  boilers  and 
2,800  locomotives  The  force  equivalent  to  the  working  steam 
engines  represents,  in  the  United  States  7,500,000  H.  P.,  in 
England  7,000,000  H.-R,  in  Germany  4,500,000  H.-P.,  in 
France  3,000,000  H.-P.,  in  Austria  1,500,000.  In  tliese 
figures  the  motive  power  of  the  locomotives  is  not  in- 
cluded, whose  number  in  all  the  world  amounts  to 
105,000,  representing  a  total  of  3,000,000  H.-P.  Adding 
this  amount  'to  the  other  powers  we  obtain  the  total 
of  46,000,000  H.  P.  A  steam  liorse-power  is  equal  to  three 
actual  horses'  power;  and  a  living  horse  is  equal  to  seven 
men.  The  steam  engines  of  tlie  world  represent  therefore, 
approximately,  the  work  of  1,000,000,000  men,  or  more  tlian 
double  tlie  working  population  of  the  earth,  whicli  amounts 
to  1,45.5,923,000  inhabitant.s.  Steam  has  trebled  man's 
working  power,  enabling  him  to  economize  his  pliysical 
strength,  while  attending  to  his  intellectual  development. 


One  of  the  latest  novelties  in  dress,  is  announced  from  the  States. 
It  is  steel  lace,  made  in  extremely  delicate  patterns,  and  so  light 
that  it  could  almost  be  blown  away  by  a  breath  of  air  If  it  were 
woven  of  spider  webs  it  could  not  be  much  lighter.  It  is  made  of 
Btcel  rolled  as  fine  as  the  point  of  a  cambric  needle,  and  not  woven,  but 
stamped  out  of  a  sheet  of  low  grade  steel,  so  that  it  would  not  be  too 
brittle. 


JOTTINGS     FROM     MALAYA. 

(From  our  own  Correspondent. ) 

I  SHOULD  like  to  give  you  some  news  from  this  out-of- 
tlie-way  place,  as  I  am  confident  that  it  will,  if  not  much, 
interest  you  a  little. 

It  is  believed  tliat  Mr.  (now  Sir,)  Hugh  Low  will  retire 
during  tliis  year  ;  it  is  yet  uncertain  who  is  to  be  his  suc- 
cessor, but  the  names  of  Mr.  Maxwell,  c.M.r..,  and  Mr. 
Swettenham,  c.M.o.,  (the  former  is  acting  Resident 
Councellor  of  Penang,  and  the  latter  Resident  of  Selangore) 
are  on  tlie  field. 

Mr.  Creagh,  the  energetic  Assistant  Resident,  has  been 
appointed  Governor  of  North  Borneo,  and  it  is  whispered 
that  Mr.  Kynersley,  the  present  Chief  Magistrate  in  Penang, 
wiU   succeed  him. 

The  minor  appointments  througliout  the  State  were  filled 
up  by  young  blood  from  Europe  or  elsewliere  with  the  best 
recommendations  from  some  one  in  Singapore  or  in  Larut. 
Tliese  interlopers  even  come  in  as  clerks,  and  promotions  are 
totally  debarred   the  old    hands. 

Mr.  Marples,  the  Treasurer,  is  getting  old  and  perhaps 
in  a  year  or  two,  he  will  cease  connection  with  the  State 
and  retire. 

Mr.  Scott  is  still  an  Inspector  of  Mines.  Mr.  Jaysuria  has 
been  made  an  Assistant  Surveyor.  He  is  considered  by  many 
officials  as  a  man  who  thoroughly  understands  liis  work  well. 

Father  Allard,  who  was  in  Larut  in  the  days  of  old,  had 
been  very  ill  some  time  ago,  and  in  consequence  had  to 
leave  and  proceed  to  Hong-Kong  for  his  health,  who  has 
returned,  and  selected  Kinta,  Upper  Perak,  as  his  place  of 
labors.  He  is  now  not  only  agreeing  with  the  climate,  but  is 
doing  a  good  mission  work. 

Mr.  Remedies,  of  the  Larut  Land  Office,  has  been  insane 
for  the  last  one  year  or  so,  and  I  regret  to  record  the  un- 
expected death  of  Mr.  Ignatio,  of  the  Treasury,  Larut. 

Mr.  Caulfield,  the  Engiueer-in-Chief,  has  just  returned  from 
a  long  leave  of  absence.  He  has  two  assistants  under  him. 
One  for  the  Public  Works,  and  the  other  for  the  Survey  Office. 

All  these  are  men  from  Ceylon,  with  the  exception  of  one 
Assistant  Surveyor  from  India,  Mr.  Pemberton,  whose  work 
in  Krian  had  been  very  severely  criticised  by  the  present  Ceylon 
Assistant  Surveyor  at  Krian.  Mr.  Caulfield  sided  with 
tlie  Krian  Surveyor,  Mr.  Langslow,  and  condemned  the 
work  of  Mr.  Pemberton,  whose  case  had  been  pending  for  these 
last  two  or  three  years,  and  he  was  reduced  in  consequence. 
I  saw  liim  lately,  he  told  me  that  letters  after  letters  were 
written  to  Government  calling  for  the  examination  of  his  Krian 
work,  but  no  reply  came.  However,  he  resolved  to  do  it  some 
other  way,  and  finally  Captain  Cameron,  the  Acting  Colonial 
Engineer,  came  over  here  last  month,  and  he  had  his  works 
examined  by  him  in  company  with  Mr.  Caulfield.  I  hope  ere 
tliis  that  Mr.  Pemberten  has  benefited  by  the  result  of  the 
enquiry.  According  to  Mr.  Pemberton,  he  hopes  to  gain  his 
point. 

Mr.  Denison,  the  Superintendent  of  Lower  Perak,  is  going 
to  England  on  three  months'  leave. 

Mr.  Leech,  l.l.d.,  has  been  made  Commissioner  of  Lands, 
quite  a  new  appointment.  Dr.  Leech  is  quite  fit  for  the 
post.  Mr.  Hewett,  who  was  in  Kinta  formerly,  has  come  to 
replace  Dr.  Leech  in  Krian. 

Larut  is  not  so  flourishing  just  now,  as  the  miners,  for  the 
most  part  of  them,  have  gone  to  Kinta,  in  Upper  Perak,  where 
tin  is  in  abundance  all  over  the  place  ;  and  in  consequence  of 
the  high  price  of  tin,  a  good  many  miners  made  their  fortune 
in  a  few  days. 

I  tliink  you  must  have  heard  that  we  have  a  Railway  now  in 
Larut,  a  line  from  Port  Weld  (after  the  name  of  Governor 
Weld)  to  Tliaiping.  Port  Weld  is  on  the  right  bank  of  the 
Larut  river  ;  there  are  now  four  steamers  running  regularly  to 
it  from  Penang.  The  talked  of  line  to  Kuala  Kangsa  from 
Thaiping  will  take  years  yet  before  it  is  commenced. 

We  are  blessed  with  a  tramway  in  Penang  from  the  jetty 
to  the  water  falls,  5  miles,  and  the  Company  is  extending 
their  line  to  Ayer  Itani  on  the  southern  side  ;  hence  will  carry 
their  line  towards  Ballick  Pulvu  via  Bayalepas.  This,  when 
it  is  done,  will  be  a  great  work.  We  must  thank  our  former 
Governor,  Sir  Frederick  Weld  and  Captain  Cameron,  the 
acting  Colonial  Engineer. 

At  Tanisaric,  in  East  Java,  coal  has  been  discovered.  Experiments 
made  with  the  "  mineral  "  found  there  show  that  it  is  superior  in. 
(iuality  to  that  shipped  from  Cardiff. 
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PUBLIC  WORKS  DEPARTMENT. 
Burma,  Mapeh  10, 1888. 

Upper  Bui-ma. 

With  reference  to  Burmah  Gazette  Notification,  dated  the  2l8t 
December  1887,  Mr.  W.  W.  Robertson,  Honorary  Assistant 
Engineer,  joined  the  Shwebo  Division  on  the  afternoon  of  the 
27th  idem. 

Lmver  Burma, 

Lieutenant  M.  Nathan,  r.e.,  reported  his  arrival  at  Rangoon  on 
the  forenoon  of  the  29th  ultimo,  and  is  posted  to  the  Public  Works 
Secretariat,  Lower  Burma,  for  special  duty  in  connection  with  the 
harbour  defences  of  the  Port  of  Rangoon. 

Burma,  Mapch  17,  1888. 

Lotoer  Burma. 

The  services  of  Mr.  A.  W.  T.  des  A.  de  Crettes,  Executive 
Engineer,  2nd  grade,  Henzada  Division,  are  temporarily  placed 
at  the  disposal  of  the  Superintending  Engineer,  Upper  Burma. 

With  reference  to  Burma  Gazette  Notification,  dated  the  16th 
March  1888,  Sub-Conductor  J.  Watson,  Sub-Engineer,  is  placed 
in  charge  of  the  Henzada  Division,  as  a  temporary  measure,  dur- 
ing the  absence  of  Mr.  de  Crettes,  Executive  Engineer,  or  until 
further  orders.  Mr.  Watson  took  over  charge  on  the  afternoon 
of  the  12th  instant. 

Mysore,  March  17, 1888. 

The  following  promotion  is  made  in  the  Engineer  Establish- 
ment of  the  Mysore  Public  Works  Department,  Local,  with  effect 
from  the  date  specified  : — 

Mr.  O.  V.  Norris,  b.c.e.,  from  Apprentice  Engineer,  promoted 
to  Assistant  Engineer,  3rd  grade,  witli  effect  from  Ist  April  1888, 
permanent. 

Madras,  March  20, 1888. 

Public  Works  Department  Notification,  pnblished  in  the  Fort 
Si.  George  Gazette  of  31st  January  1888,  granting  furlough  for 
eighteen  months  to  Mr.  J.  P.  Davidson,  Executive  Engineer,  3rd 
grade,  is  cancelled. 

Public  Works  Department  Notification,  published  iu  the  Fort  St. 
George  Gazette  of  13tli  March  1888,  appointing  Mr.  A.  A.  G.  Malet, 
Executive  Engineer,  4th  grade,  temporary  rank,  to  be  Assist- 
ant to  the  Chief  Engineer  for  Irrigation  and  Under-Secretary  to 
Government,  Irrigation  Branch,  is  cancelled. 

Mr.  C.  A.  Smith,  Executive  Engineer,  4th  grade,  temporary 
Tank,  to  officiate  as  Assistant  to  the  Chief  Engineer  for  Irrigation 
and  Under-Secretary  to  Government,  Irrigation  Branch,  during 
the  absence  of  Mr.  J.  P.  Davidson  on  privilege  leave,  or  until 
further  orders.  This  cancels  Mr.  Smith's  transfer  to  the  Nellore 
Division,  notified  in  the  Fort  ft.  George  Gazette  of  13th  March  1888. 

Punjab,  March  22, 1888. 

The  Honorable  the  Lieutenant-Governor  of  the  Punjabis  pleased 
to  sanction  the  formation  of  a  Temporary  Railway  Division, 
to  be  called  the  "  Patiala-Bhatinda  Railway  Division,''  with 
head-quarters  at  Burnala. 

With  reference  to  Government  of  India,  Public  Works  De- 
partment Notifications,  dated  the  10th  and  Slst  February  and 
8th  March  1888,  and  in  continuation  of  Punjab  Government 
Notification,  dated  21st  instant,  the  undermentioned  officers  are 
posted  as  follows  : — 

Major  W.  W.  B.  Whiteford,  R.E.,  Executive  Engineer,  2nd 
grade,  in  charge. 

Mr.  R.  L.  Campbell,  Executive  Engineer,  4th  grade,  sub. 
pro  tern.,  to  the  Patiala-Bhatinda  Railway  Division. 

Mr.  W.  D.  Barrow,  Assistant  Engineer,  1st  grade,  to  the 
Patiala-Bhatinda  Railway  Division. 

Mr.  W.  A.  Lesmond,  Executive  Engineer,  2nd  grade,  temporarily 
attached  to  the  office  of  the  Superintending  Engineer,  Patiala- 
l^atinda  Railway. 

Bombay,  March  22, 1888. 

Under  instructions  from  the  Government  of  India  the  services 
of  Major  W.  Osborn,  r.e..  Executive  Engineer,  Ist  grade,  are  tem- 
porarily placed  at  the  disposal  of  the  Government  of  India,  for 
■employment  on  the  Defence  Works  at  Aden. 

His  Excellency  the  Governor  in  Council  is  pleased  to  appoint 
Khan  Saheb  Pestanji  Horraaaji  Patuck,  n.A.,  lc.e.,  to  act  as 
Executive  Engineer,  Kanara,  vice  Rao  Bahadur  Pritomdas  Parsu- 
mal  Chandanani,  proceeding  on  furlough. 

Mr.  P.  J.  FitzGibbon,  Assistant  Engineer,  Ist  grade,  is  ap- 
pointed to  act  as  Executive  Engineer,  Thana,  during  the  absence 
of  Rao  Bahadur  Khandubhai  Gulabbhai  Desai  on  privilege  leave, 
or  until  further  orders. 

Assam,  March  24,  1888. 

The  undermentioned  ofiicer  has  been  granted  by  Her  Majesty's 
Secretary  of  State  for  India  extension  of  leave  as  advised  in  list 
dated  the  2l8t  October  1887  :— 

Mr.  H.  W.  Clift,  Executive  Engineer,  Assam,  three  days'  fur- 
lough. 


The  undermentioned  officer  has  been  granted  by  Her  Majesty's 
Secretary  of  State  for  India  extension  of  leave  as  advised  in  list 
dated  the  12th  August  1887  :~ 

Mr.  C.  J.  S.  Baker,  Executive  Engineer,  three  months'  furlough. 

Central  Provinces,  March  24, 1888. 
In   supersession  of  Notification   dated    21st   ultimo,    Mr.  J.  B. 
Leventhorpe,    Executive    Engineer,    is    granted    eight     months' 
fuilongh.     Mr.    Leventhorpe   availed  himself  of  the  furlough  on 
the  afternoon  of  the  19tli  instant. 

N.-W.  p.  and  Oudh,  March  24,  1888. 

Irrigation  Branch. 

Mr.  J.  L.  Tickell,  Executive  Engineer,  2nd  grade,  Rohilkhand 
Canals,  is  granted  furlough  for  eighteen  months,  with  effect  from 
the  15th  April  1888,  or  subsequent  date. 

The  following  transfers  are  ordered,  vice  Mr.  J.  L.  Tickell, 
Executive  Engineer,  2nd  grade,  who  has  been  granted  furlough  : — 

Mr.  R.  W.  L.  Hawkins,  Executive  Engineer,  2nd  grade,  sub.  pro 
tern.,  from  the  Betwa  Canal  to  the  charge  of  the  Bulandshahr 
Division,  Ganges  Canal. 

Mr.  W.  V.  P.  Horst,  Executive  Engineer,  2nd  grade,  sub.  pro 
tern.,  from  the  Bulandshahr  Division,  Ganges  Canal,  to  the  charge 
of  the  Betwa  Canal. 

Mr.  W.  Ward-Smith,  Executive  Engineer,  2nd  grade,  sub.  pro 
tern. ,  from  the  Betwa  Canal  to  the  charge  of  the  Eastern  Jumna 
Canal. 

Mr.  C.  G.  Palmer,  Executive  Engineer,  2nd  grade,  from  the 
Eastern  Jumna  Canal  to  the  charge  of  the  Agra  Canal. 

Captain  J.  Clibborn,  s.c,  Executive  Engineer,  2nd  grade,  from 
the  Agra  Canal  to  the  charge  of  the  Rohilkhand  Canals. 

Buildings  and  Roads  Branch. 

In  continuation  of  Notification,  dated  the  8th  March  1888, 
transferring  him  to  the  1st  Circle,  Public  Works,  Mr.  R.  J.  Powell, 
Assistant  Engineer,  1st  grade,  is  posted  to  the  Jhansi  District. 

Mr.  J.  Thornhill,  Assistant  Engineer,  1st  grade,  Ranibagh- 
Ranikhet  Cart  Road  Sub-Division,  is  transferred  to  the  Garhwal 
District  as  District  Engineer. 

Mr.  C.  H.  Holme,  Assistant  Engineer,  1st  grade,  is,  on  return 
from  furlough,  posted  to  the  Saharanpur  District,  Meerut  Division 
Provincial  Works. 

Mr.  A.  C.  Crampton,  Executive  Engineer,  3rd  grade,  is 
transferred  from  the  Meerut  Provincial  Division  to  the  Allahabad 
District. 

Tlie  transfer  of  Rae  Mohendro  Nath  Chakrabarti  Saheb, 
Assistant  Engineer,  from  the  Allahabad  to  the  Hamirpur  District, 
notified  dated  8th  March  1888,  is  hereby  cancelled. 

India,  March  24,  1888. 

Mr.  H.  W.  Bennett,  Officiating  Deputy  Consulting  Engineer  to 
the  Government  of  India  for  Railways,  Calcutta,  is  granted  fur- 
lough for  nine  months,  with  effect  from  the  Ist  April  1888,  or 
such  subsequent  date  as  he  may  avail  himself   of  it. 

Mr.  E.  J.  Topple,  Sub-Engineer,  2nd  grade,  sub.  pro  tem., 
Supernumerary,  State  Railways,  and  Superintendent  of  the  Office 
of  the  Director-General  of  Railways,  is  promoted  to  the  rank  of 
Honorary  Assistant  Engineer. 

Lieutenent-Colonel  T.  Howard,  R.E.,  Executive  Engineer,  1st 
grade,  North- Western  Provinces  and  Oudh,  is  granted  special 
leave  for  one  jear,  under  the  terms  of  Public  Works  Department 
letters,  dated  3rd  October  1887,  with  effect  from  such  date  as  he 
may  avail  himself  of  it. 

Major  M.  C.  Brackenbury,  r.e.,  is  appointed  ex-offlcio  Deputy 
Director-General  of  Railways,  with  effect  from  the  1st  April  1888, 
in  addition  to  his  duties  as  Under-Secretary  to  the  Government 
of  India  in  the  Public  Works  Department,  Railway  Branch. 

The  following  officers  at  present  attached  to  the  office  of  the 
Director-General  of  Railways  are  appointed  Assistant  Secretaries 
to  the  Government  of  India  in  the  Public  Works  Department, 
with  effect  from  1st  April  1388  : — 

Mr.  E.  H.  Stone,  Executive  Engineer,  2nd  grade.  State  Rail- 
ways. 

Captain  G.  F.  Wilson,  r.e..  Executive  Engineer,  3rd  grade. 
State  Railways. 

Mr.  H.  P.  Burt,  Executive  Engineer,  4th  grade,  temporary  rank 
State  Kailways. 

Military  Works  Department. 

The  following  promotions  and  reversions  in  the  Engineer  Es- 
tablishment of  the  Military  Works  Department  are  sanctioned, 
with  effect  from  the  dates  specified  :  — 

Lieutenent  A.  L.  Swainson,  R.B.,  Assistant  Engineer,  2nd 
grade,  temporary  rank,  to  be  Assistant  Engineer,  2ud  grade,  sub. 
pro  tern.,  with  effect  from  27th  September  1887. 

Captain  A.  L.  Mein,  r.e.,  Executive  Engineer,  4th  grade,  to  be 
Executive  Engineer.  3rd  grade,  sub.  pro  tem.,  with  effect  from 
5th  November  1887. 

Captain  T.  Digby,  r.e..  Executive  Engineer,  4th  grade,  tem- 
porary rank,  to  be  Executive  Engineer,  4th  grade,  sub.  pro  tem., 
with  effect  form  5th  November  1887. 

Lieutenant  J.  A.  Gibbon,  R.E.,  Assistant  Engineer,  2nd 
grade,  temporary,  to  be  Assistant  Engineer,  2nd  grade,  sub. 
pro  tem.,  with  effect  from  6th  November  1887. 
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Lieutenant  W.  Huskissou,  r,k.,  Executive  Engineer,  4th 
grade,  temporary  rank,  to  revert  to  Assistant  Engineer,  Ist  grade, 
with  effect  from  23rd  November  1837. 

Lieutenant  J.  W.  Pringle,  R.E.,  Assistant  Engineer,  2nd  grade, 
to  b«  Assistant  Engineer,  1st  grade,  sub  pro  tern.,  witli  effect  from 
17th  January   1888. 

Lieutenant  G.  Williams,  r.s..  Executive  Engineer,  4th  grade, 
temporary  rank,  to  revert  to  Assistant  Engineer,  Ist  grade, 
with  effect  from  17th  January  1888. 

Captain  J.  Dickie,  R.E.,   Assistant  Engineer,  1st  grade,   to   be 
Executive  Engineer,  4th  grade,    temporary,  with  effect  from    17th 
January  1888. 

Bengral,  March  28, 1888. 
Estahliihment — RitUioity. 

Mr.  C.  E.  C.  Montresor,  Assistant  Engineer,  1st  grade,  Tirhoot 
State  Railway,  is  granted  eight  months'  furlough  with  the  neces- 
sary subsidiary  leave  from  such  date  as  hd  may  be  relieved  of  his 
duties. 

Establishment —  GeTieral. 

Mr.  C.  A.  Mills,  Executive  Engineer,  having  returned  to  duty 
on  the  forenoon  of  the  Ist  instant,  the  unexpired  portion  of  the 
three  months'  privilege  leave  granted  to  him  is  cancelled. 


intiian  Engineering  ^patent  Register. 


Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  the  Home 
Department  :— 

Tbe  21st  ISatoTa.  1883. 

17*7  of  '87 — AUister  Digny,  of  No.  14-1,  (Jrant's  Lane,  in  Calcutta, 
Merchant's  Assistant. — For  an  improved  document  or 
Utter  file  to  be  known  at  "  Digntj's  patent  letter  file." 

181  of  '87- — Eduard  Schmidt,  Railway  Inspector  at  Zimmersrode,  in 
the  Kingdom  of  Prussia,  German  Empire. — For  imptoxt- 
ments  in  railway  sleepers. 

233  of  '87- — Charles  Herbert  Swinden,  Merchant  and  Contractor, 
of  the  Town  of  Calcutta. — For  a  hack-rest  loith  table  and 
book-rest  combined /or  iise  on  invalids' and  hospital  beds. 
6  of  '88.  — Thomas  Lishman,  of  Ne wcastle-on-Tyne,  England,  Engi- 
neer.— For  improvements  in  and  connected  with  steam 
boilers,  and  Jurnaces  for  the  same. 


SELECTED  BRITISH  PATENTS. 
Compound  Steam  Engines. —.4.  V.  Newton,  London.  (J.  Ericsson, 
New  York.) — The  construction  of  compound  engines,  which  is  the 
subject  of  this  invention,  will  be  understood  by  reference  to  the 
accompanying  diagram,  wliich  represents  a  longitudinal  section  of  the 
important  parts  of  the  cylinders.  A  A'  are  tlie  two  cylinders,  of  whicli 
A  works  with  high  pressure  steam,  and  A' with  the  exhaust  .steam 
from  A.  The  pistons  B  B'  are  mounted  on  the  same  piston  rod  C, 
which  passes  through  the  two  stuffing  boxes  D  and  E.  The  ratio  of 
the  diameters  of  the  pistons  is  as  1 :  3.  The  valve  gear  of  the  small 
cylinder  is  so  arranged  that  the  cut-off  shall  take  place  at  one 
quarter  of  the  stroke,  and  the  total  expansion  of  the  steam  on 
the  two  cylinders  will  therefore  be  to  thirty-six  times  its  original 
volume.  The  condenser  is  shewn  at  F.  The  cylinder  A  is  fitted 
with  two  valves  H  I  at  one  end,  and  with  two  valves  H"  I'  at 
the  other,    the  valves  H  H'  being    for    the  entry  of  steam,  and  the 


Talvesl  I'  being  for  the  eduction  of  the  exhaust  steam  from  the 
cylinder  A  to  the  cylinder  A*.  The  ducts  J  J'  serve  to  introduce  this 
exhaust  steam  to  the  expansion  chambers  of  the  second  cylinder,  an<l 
K  K'  are  the  final  exhaust  valves,  which  allow  the  steam  to  escape 
to  the  condenser  F.  The  valve  gear  is  not  shewn  on  the  diagram,  and 
it  is  allowable  to  use  any  convenient  form  which  will  operate  the 
valves  in  the  necessary  manner.  The  claim  which  is  made  is  for  a 
doable  acting  two-cylinder  compound  engine,  organised  substantially 
as  described,  whereby  steam  may  be  use<l  at  the  highest  practicable 
initial  pressure,  and  with  a  high  rate  of  expansion  in  the  smaller 
cylinder ;  and  afterwards  may  lie  expandeil  ui  the  low  pressure 
cylinder  to  the  lowest  tension  which  would  be  economical.— No.  l.")79.5 
Novemljer  17th,  1887. 

Gas  EsoiSKs.—H.  Williams,  Stockport.— In  this  arrangement 
of  parts,  the  power  cylinders  and  the  charging  cylinders  are 
combined  and  oi)erated  by  one  piston.  The  cylinder  of  the  engine  is 
bored  out  with  two  different  diameters,  the  gah  being  drawn 
in  by  the  larger  part  and  compressed  and  ignited  in  the  smaller 
end.  A  new  charge  is  introduced  at  the  instant  when  the  power 
piston  has  almost  reached  the  limit  of  its  outward  stroke,  and 
at  the  moment  when  the  products  of  the  combustion  of  the 
previous    explosive    charge    are   being     driven     out     through    the 


exhaust  ports  in  the  power  cylinder.  The  arrangements  according 
to  this  invention  are  represented  in  the  accompanying  dia- 
gram. When  the  engine  is  first  started,  a  mixed  charge  of 
gas    from  the  pipe  I  and  air  from  the  pipe  J  is  drawn  through  the 


passage  K'  and  H  into  the  larger  cylinder  t)  on  the  outward 
stroke  of  the  piston  O.  The  position  of  the  slide  valve  K  is  then 
reversed  so  as  to  close  the  pipe  I  and  the  air  passage  J,  and  by 
means  of  the  passage  K'  places  H  in  communication  with  the 
reservoir  JI.  As  the  piston  moves  inward,  the  mixed  charge  is 
driven  from  the  cylinder  D  and  compressed  into  the  reservoir  M, 
where  it  is  held  between  the  valves  O  and  K  until  the  pistons 
Vt  G'  have  again  nearly  reached  the  limits  of  their  outward  stroke. 
At  this  moment  the  pressure  on  the  contents  of  E  will  be  reduced 
sufficiently  to  allow  the  mixture  in  M  to  raise  the  valve  0  and  enter 
the  cyluider  E.  The  pistons  then  return  on  their  inward  sti-oke, 
compressing  tlie  mixture  into  the  combustion  chamber  E,  while  the 
charging  piston  G  compresses  into  M  the  mixed  charge  drawn  into 
the  cylinder  D  on  the  previous  out-stroke.  The  instant  the  pistons 
reach  the  limit  of  their  inward  stroke,  the  charge  is  exploded  in  the 
combustion  chamber ;  and  on  the  succeeding  outward  stroke  the 
piston  (i  draws  into  the  cylinder  D  through  the  passage  H  a  fresh 
charge  of  mixed  gases.  When  the  pistons  have  nearly  performed 
their  outward  stroke,  the  tension  on  tlie  products  of  combustion  will 
be  reduced  sufficiently  to  permit  the  new  charge  to  rush  from  M 
through  O  into  the  cylinder  E,  tliereljy  sweeping  out  the  products  of 
combustion  through  E'.  The  cycle  of  operations  is  then  subsequently 
repeated.  The  inventor  makes  three  claims  for  the  combination  of 
parts  described  and  shewn  in  the  diagram. — No.  16029.  November 
22nd,  1887. 

NOTICE. 


BENGAL-NAGPUR  RAILWAY. 


TTT ANTED  a  Head  Draftsman  for  the  Office  of  the  Agent 
"  '       and  Chief  Engineer  on  a  salary  of  Rs.  200. 

Applicants  must  be  experienced  in    Drawing  and  in  the 
Management  of  a  Drawing  Office. 

Applications  with  Testimonials  to  be  addressed  to 


T.  R.  WYNNE, 

Agent  and  Chief  Engineer. 


Nagpuk ;      1 
•2ith  March  1888./ 


A    GREAT    WANT   SUPPLIED. 


3 
-J 


Reainfereel  14th  October  187S. 

CYLINDER  OIL. 

TUEKEE,  2£0EIIIS0^  Ss  Co.,  Calcutta, 
(93)  Sole  Agents  for  Bengal. 
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SALE  OF  IRON  PADDLE  STEAMER. 

TENDERS  for  the  purchase  of  the  Madras  Goverment 
Steam  Tug  Madras,  built  at  Blackwall  by  T.  A.  Young 
in  1876,  -w  ill  be  received  by  the  Port  Oificer  at  Madras  up  to 
noon  of  Tuesday,  the  1st  May  1888. 

2.  The  vessel  will  be  sold  at  Calcutta  with  engines, 
boilers,  masts,  sails,  awnings,  spars,  anchors,  cables,  boats, 
and  such  other  stores  as  may  be  on  board  on  the  30th  March 
and  which  will  not  be  removed  previous  to  the  sale. 

3.  Each  tender,  before  being  opened,  m  ust  be  accompanied  by 
a  treasury  receipt  for  a  sura  equal  to  25  per  cent,  of  the  amount 
■ofiFered,  and  the  balance  must  be  paid  within  48  hours  of  ac- 
ceptance of  the  tender  and  before  delivery  is  taken.  The  tenders 
will  be  submitted  to  the  Goverment  of  Madras  for  orders. 

4.  The  vessel  will  be  at  the  risk  and  charge  of  the  pur- 
chaser from  the  date  the  acceptance  of  the  tender  by  Govern- 
ment is  communicated  to  him. 

5.  The  following  description  of  the  vessel  is  believed  to 
be  correct,  but  any  errors  or  misdescription  shall  not  annul  the 
sale,  nor  shall  any  compensation  be  allowed  on  that  account : — 


Tonnage 

...      197  gross. 

Do. 

...     m  nett. 

When  built 

...     In  the  year  1876. 

Where  built 

...     At  Blackwall. 

Extreme  length  ... 

...      123  feet  4  inches. 

Do.      breadth... 

20  feet  8  inches. 

Depth 

...      11  feet  1  inch. 

Number  of  bulkheads 

...     Three. 

Do.      of  decks... 

...     One. 

Engines 

...     Two  side  lever  disconnecting 

surface  condensing. 

Boilers 

One  multitubular. 

Horse-power  indicated 

...     137. 

Do.       nominal 

...     75 

Coal   that   can   be   stowed    in 

bunkers  ...     66  tons. 

6.  The  vessel  will  be  open  for  inspection  at  Calcutta  on 
applying  for  an  order  to  the  Deputy  Director  of  India  Marine 
on  or  after  the  30th  March  1888. 

Madra,s  Port  Office,  |  H.  A.  STREET,  Capt., 

,     \'yth  March  1888      f   H.  M.'s  Indian  Marine,  Port  Officer. 

WANTED 

Two  Assistant  Engineers  and  a  Supervisor  for  the 

Local  Fund  Public  Works  Department, 

Madura  District. 

Pay  and  travelling  allowances  will  be  as  shown  below. 


Appointment. 

Pay. 

Travelling  alio  nance. 

Assistant     Engineer 
1st  Grade 

Assistant     Engineer 
aid  Grade 
Supervisor 

Rs.  250  per  mensem 
rising  to  Bs.  30a 

Rs.  200  per  mensem 
rising  to  Rs.  250 

Rs.  150  per  mensem 
rising  to  Rs.  iOO     ... 

Mileage  at  4  annas 
a  mile   for   rapid 
marches  and  daily  al- 
lowance at  Rs.  2  per 
diem 

ditto. 

Daily    allowance  at 
Re.  1-8  per  diem. 

The  increase  of  Rs.  50  over  the  minimum  pay  in  the  case 
of  each  of  the  above  3  officers  will  be  allowed  by  five  equal 
annual  increments-  of  Rs.  10,  provided  that  the  officer  con- 
tinues to  give  satisfaction  in  the  discharge  of  his  duties. 

Applications  should  be  made  to  the  undersigned  so  as  to 
reach  him  before  the  31st  March  1888,  witli  the  following 
particulars: — 

(1.)     Name. 

(2.)     Age. 

(3.)     Examinations  passed. 

(4.)     Present  occupation,  if  any,  and  previous  emplojrments 
held,  if  any. 

(5.)     Copies  of  testimonials. 

(6. )     Address. 

None  but  those  holding  the  College  Certificate  need  apply. 

Successful  applicants  will  have  to  execute  an  agreement 
binding  themselves  to  serve  the  Madura  District  Board,  in 
the  terms  which  may  )je  specified  by  tlie  President. 

The  applications  from  unsuccessful  candidates  will  be  re- 
coid(!d  and  no  reply  will  be  sent  to  them. 

E.  TURNER, 
President,  District  Board, 

(99)  Madura. 


NOTICE  TO  CONTRACTORS. 

Q  EALKD  tenders  will  be  received  by  the  Chairman,  Karachi  Port 
V  I  Trust,  up  to  noon  on  11  th  April  1 888,  for  supply  of  second-hand 
rails  in  good  condition,  as  follows,  delivered  at  Keamari  on  Port  T<  ust 
ground  : —  ^ 

250  Metre  Gauge  rails,  Vignoles  pattern,  about  401bs.  to  the  yard, 
each  rail  to  be  18  feet  long,  and  suitable  for  shed  posts. 

250  Broad  Gauge  double  headed  rails,  about  661b3.  to  the  yard,  each 
to  be  18  feet  long,  and  suitable  for  Railway  sidings. 

Price  to  be  quoted  per  rail,  and  whether  steel  or  iron,  should  be 
stated. 

The  supply  to  be  completed  within  one  month  from  the  date  of 
order. 
The  lowest  or  any  tender  will  not  necessarily  be  accepted. 

By  order, 
W.  H.  PRICE,  M.  IN.ST.,  C.E. 

Port  Engineer's  Opfick  ;  ->  Port  Engineer, 

Manora,  12th.    March    1888./  (100)  Karachi. 

WANTED   IMMEDIATELY 

rSTIMATOR  for  Chief  Engineer's  Office,  C.P. 
-*-'     None  but  first-rate  men  need  apply. 
Apply,  with  testimonials,  to — 

Assistant  Secretary, 

P.  W.  D.,  Nag  pur,  C.  P. 

AN  ENGINEER,  &c.,  of  many  years'  practical  experience 
at  Home  and  in  India  is  open  to  an  engagement.  Large  ex- 
perience in  seating  boilers,  building,  ifec.  Good  testimonials, 
reference,  &c. 

Address— H.  P.  B., 

c/o  "Indian  Engineering," 

(84)  Calcutta. 


Fop  Sale. 


200  WHEELS  for  Handbarrows,  15|'  diameter,  quite  new. 
Complete   with  2    brackets   and    4  bolts  for   each. 
Price,  Rs.  2,  each,  delivered  Lahore  Station. 

NIHAL  CHAND, 

Contractor, 

(80)  Lahore. 

BENGAL-NAGPUR  RAILWAY. 

EXPERIENCEIJ   ESTI.MA'rOUS  for   Railway   work  (Bridges. 
Stiilion  KniMiiigs,  and   Staff  Quarters)  wanted   immediately, 
To  report  at  Nagpur.     Pay  R«.  65  a  month. 

Apply  to— 

0.  A    ANDERSON, 
For  Agent  and  Crikf  Engineer, 
(85)  B  -N.  Haihcay,  Nagpur,  C.P. 

WANTED  BY  THE  S.  I.  R.  COMPANY. 

ENGINEERS  AND  SURVEYORS. 

EXPERIENCED  IN  SURVEYING,  LEVELLING 
and  laying  out  Railways.  To  competent  men  employ- 
ment can  be  insured  up  to  end  of  August  next.  Apply, 
stating  antecedents,  age,  experience,  and  salary  expected,  to 
the  undersigned.  DAVID  LOGAN, 

Chief  Engineer,  S.  1.  Railway. 
Trichinopoly,  March  17,  1886.  (89) 

NOTICE. 

ALLAHABAD  MUNICIPAL  BOARD. 

WITH  reference  to  the  advertisement  calling  for  Plan  and  fistimats 
for  a  Municipal  Hall  for  this  City,  notice  is  hereby  given  that 
the  Board  do  not  wish  to  tie  down  competitors  to  the  actual  sizes  of  th« 
rooms  therein  given  as  long  as  their  areas  are  not  decreased. 

By  order, 

T   R.  EDMONSON. 
Secretary,  Municipal  Board,  Allahabad. 
ALLAHAnAD,  29i!/t  February  1888.  (96) 


NOTICE. 

TENDERS  are   invited   for  the  construction  under  regular 
contract  of  a  B  Class  Post  Office  at  Catwa. 
For  quantities  of  work  and  conditions  apply  to — 

THE  EXECUTIVE  ENGINEER, 

NuDDEA  Rivers  Division, 
nQU  Berhampore,  Bengal. 
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THOMSON  &  MYLNE'S 

PATENT  ST7GAECAITS    MILLS- 

For  particulars  of  Depots,  Licensees,  &e.,  address- 

THOMSON  &  MYLNE. 


ISEHEKA,   K.  I.    RAILWAY  ; 
or  6.  Commercial  Buildings,  Calcutta. 


(103) 


E.    T.    C:;.    BLTiHSTD 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE  &  CO., 


(87) 


40,    STRA.IWI>. 


Hodgart's  Patent  Combined 

Lever  and  Hydraulic 

Cotton  Press. 

Estimates  for  Press  complete    spare 

Gear,  Pumps,  Engines  and  Boilers 

supplied  on  application. 


BEYTS,   CRAIG   i%   Co., 
Bombay, 

(25)       Sole  Affetiffi  for  India. 


Mckenzie  &  co., 

SIND  METAL  MART, 
IRON   WORKS   AND   FOUNDRY,   KARACHI. 


Have  in  Stock  or  on  the  way  out  :— 

Portable  Engines  of  sizes.     Vertical  Engines  and  Boilers  of  sizes. 

Steam  Pumps  with  and  without  Boilers.  Contractors'  Pumps. 
Pumps,  Lift  and  Force.     Centrifugal  Pumps. 

lAthes — self-acting,  sliding,  surfacing  and  screw-cutting.  Dril- 
ling and  Screwing  Macliincs. 

Mortar  Mills.  Flour  ;Mills.  Cold  Rail-sawing  Machines.  Crab 
Winches,  Pulley  Blocks,  Lifting  Jacks  and  Chains. 

Cast  Iron  Pipes  and  .Sluice  Valves.  Wrot  Iron  Tubes  and  Fittings. 
Pickaxes,  Shovels,  Powrahs,  Drills  and  Crowbars. 

Portland  Cement,  Gillingham's,  White's  and  Burger  Baron's. 

Galvanized  Sheets,  Corrugated  and  I'lain. 

Bar,  Angle  and  Tee  Iron  of  ordinary  sizes  and  sections. 

Engineers'  and  Contractors'  tools  and  stores  supplied  with 
(98)  promptitude  and  at  moderate  rates. 


F.STABJSHED   MORE    i  rt  ^  ^J   100  Y£ARS. 
Coacli  IJuil.U.r.s  to  all  tlie  Viceroys  and  most  of  the  nobility  of  India 

Five  Medals  for  excellence  of  work. 
Carts  as  per  ilUisti-ation  from         ...  ...  ..    Rs.  375 

Phajtons  from  ...  •••  ■■      ,,     700 

Only  best  procurable  Materials  used  and  all  work  guaranteed.    Mate- 
rial supplied  at  tlu?  Inwcat  rates.     Catalogues  on  Hpplicatir'ii. 

(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 

WESTERN 


[29] 


HOTEL, 

BOMBAY. 


India   Rubber  Sheets. 

BEST  QUALITY, 

FORNARO  BROTHERS, 

8  Mangoe  L.\ne. 

(79) 


T 


The  engineering  &  MINING  JOURNAL. 

Subscription  Pimce,  including  p^pntasie  foi 
India  and  all  countries  in  the  Postal  Union, 
$5=20s.  =  Rs.  14  per  annum.  All  payments 
must  be  made  iu  advance. 

he  Scientific  Publish inij  Co., 

27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Enijineerinfi. 

TRAUTWINE'S 

FOCEET  BOOS. 

"  Beyond  all  question  the  best  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared."—'*  Manual  FOR  Railroad  En- 
GiNfiKRS,  by  Fro/,  Oewge  L.  Kos*',  C'./?. 

JOHN  WILEY  &  SONS,  Nkw  York. 
(72)  E.  &  F.  N    SPON,  London. 


PATENT  POCKET  SLIDE  RULES. 

For  Engrineeriug:  Calculations, 

For  gh'in^  at  si_^hf  rexults  ivkt'ch  iv&uld  other^vis0 
be  only  obtained  by  ivorking  tedious  mathetnattcetm 
formula. 

Uesik^no*  find  patented  by  T-ALA  GANOA   RAM« 

A.  M.  I.  C.  R,  M.  I.  M.  E..  Kx.  Kn«.,  P.  W.  D..  P.iijab^ 

No.  I.  - -F'lr  Sc  Lir  linif:*  of    Timber  in  Hohius  and 

JoiKtH.  and  for  StmiiiM  on  TniRsex,    Ap* 

piicable  to  all  forniM  and    Spans.      Frlc* 
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BAiioo  GoniND  ('hand  Dass,  Sub-Engineer,  P.  W.  Dept., 
Mohanuddy  Division,  Orissa,  died  at  Calcutta  on  the  28th  February 
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Falvey.- On  2l8t  March,  at  Ootacamund,  Lieutenant  D.  Falvey, 
D.  P.  W.,  aged  53  years. 
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THE  GEOLOGICAL  SURVEY  OF  INDIA. 

Part  I.  of  the  "  Records  "  of  the  Geological  Survey  of 
India  for  1888,  contains  the  Annual  Report  for  1887,  and 
being  the  first  ever  presented  by  Dr.  William  King,  the 
present  "  Director  "  of  the  Survey,  we  consider  the  occa- 
sion opportune,  while  reserving  the  contents  for  notice 
elsewhere,  to  say  something  on  a  scientific  branch  of  the 
service  that  has  now  been  working  systematically  in  the 
country  for  upwards  of  thirty-two  years. 

While  there  have  been  many  geological  reports  on  vari- 
ous Indian  districts  in  the  years  preceding  the  regular 
establishment  of  the  Survey,  it  was  not  till  1857  that  any 
attempt  was  made  to  collect  and  classify  all  these  geologi- 
cal labors  or  summarise  the  results  obtained  by  indepen- 
dent inquirers. 

Prior  to  the  arrival  of  Dr.  Thomas  Oldham  in  India,  to 
take  up  the  appointment  of  "  Geological  Surveyor,"  that 
office  had  been  held  successively  by  Mr.  Williams  and  Dr. 
McClelland,  and  the  only  idea  the  Government  then  had 
of  the  duties  of  such  an  officer  was  that  ha  should  go 
about  from  place  to  place,  and  report  on  real  or  fancied 
discoveries  of  minerals.  Hence  Dr.  Oldham  had  to  face 
many  difficulties  at  the  outset,  "  to  obtain  a  definite 
geological  horizon  from  which  to  work  up  or  down,  and 
so  obtain  a  true  basis  for  future  operations,"  and 
it  was  only  through  Lord  Canning's  enlightened  interes 
in  geology  that  he  was  able  to  commence  a  regtilar 
survey  of  the  country. 

In  1856  the  Geological  Survey  was  placed  on  a  proper 
footing.  "  Dr.  Oldham's  staff  was  increased,  the  labors 
of  the  Survey  were  systematized,  and  the  reports  were 
ordered  to  be  published  in  a  uniform  series." 

It  is  impossible  to  go  into  the  progress  of  the  survey 
in  each  district  or  to  particularise  the  work  done  by 
each  observer.  The  results  have  been  recorded  in  the 
"  Memoirs"  of  the  Survey  ;  they  are  associated  with  the 
names  of  the  Oldhams,  the  Medlicotts,  the  Blanfords, 
Ball,  and  others. 

In  February  1876  Dr.  Oldham  resigned  his  appoint- 
ment as  "  Superintendent"  of  the  Survey,  which  he  held 
since  1851.  Before  commencing  his  service  in  India 
he  had  been  in  the  Irish  Survey  and  Professor  of 
Geology  at  Trinity  College,  Ditblin.  When  he  arrived 
ill  the  country  he  found  that  the  establishment  of  the 
Geological  Survey  then  consisted  of  "  one  peon  and  one 
writer,  with  no  European  Assistant  and  preparation 
for  field  work."  During  the  25  years  that  Dr.  Oldham 
presided  over  the  Survey,  he  advanced  it  to  its  present 
position  by  his  great  ability,  learning,  and  unwearied 
exertions.  He  was  succeeded  by  Mr.  Medlicott,  and 
in  August  1885  the  official  designation  of  the  Head 
of  the  Department  was  changed  to  "  Director."  On  Mr. 
Medlicott's  retirement  in  April  1887  Dr.  King  was 
appointed  to  succeed  him.  The  present  personnel  of 
the  Survey  is  given  on  the  front  page   of  the  "  Records  " 
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referred  to  iii  the  opening  p;v*sage  of  this  article,  and 
shews  a  uew  and  useful  departure. 

The  Museum  of  Economic  Geology  and  the  Geological 
Library  are  practical  features  of  the  Survey,  which  re(iuire 
no  commendation  at  our  hands,  while  the  "  Palaeontologia 
Indica  "  has  been  characterized  as  a  "  superb  series  " — 
containing  figures  and  descriptions  of  organic  remains 
procunxl  during  the  progress  of  the  Survey — unrivalled 
as  an  achievement  in  any  cotuitry. 

In  spite  of  all  difficulties  of  climate,  inaccessibility 
and  other  drawbacks,  a  vast  area  has  been  examined 
and  a  great  work  done  by  the  members  of  the  Survey — 
"  animated  by  a  noble  devotion  to  the  cause  of  science." 
The  task  of  these  Indian  Geologists — observes  an  au- 
thority quoted  by  "  Markham  " — is  neither  a  safe  nor  an 
easy  one.  "  Out  of  the  two  dozen  or  so  who  have  enter- 
ed the  Survey  since  it  commenced  34  per  cent,  have 
been  struck  down  by  death  or  incapacitating  disease. 
The  rest  work  on  zealously  and  bravely,  reflecting  honor 
on  English  administration  by  the  results  of  their  labors, 
extending  the  sum  of  human  knowledge,  and  doing 
much  practically  useful  work." 


BOMBAY  GRAVING  DOCKS. 
It  is  not  so  very  long  ago  that  Indian  affairs  engrossed 
very  scant  attention  in  the  House  of  Commons.  They 
were  relegated  to  the  fag  end  of  the  season,  when  little  or 
no  interest  would  be  evinced  in  them,  and  if  any  dis- 
cussion did  take  place  it  would  be  confined  to  loiterers  in 
the  House,  and  the  speeches  were  generally  addressed  to 
empty  benches.  But  within  the  last  few  years  a  change 
has  come  over  the  spirit  of  our  legislators'  dreams  at  St. 
Stephen's,  and  scarcely  a  mail  conies  to  hand  but  it  brings 
some  indication  on  the  part  of  Englishmen  to  receive 
fflore  tnistworthy  infonnation  in  regard  to  the  brightest 
gem  in  the  British  diadem.  We  need  not  stop  here  to 
quote  iastances  in  support  of  our  position  ;  all  that  we 
need  say  is  that  among  other  topics  the  inquiries  which 
have  been  lately  made  in  the  two  Houses  in  regard  to  the 
provisicm  for  Graving  Docks  at  Bombay  shews  which  way 
the  wind  blow.s.  Of  course  we  do  not  expect  that  the  public 
at  home  should  take  the  same  int  elligent  interest  in  the 
nmtter  as  those  whom  it  directly  concerns.  The  people  of 
Bombay  are  gi'catly  exorcised  about  these  docks  on  the 
principle  that  that  which  is  nearest  to  us  touches  us  most. 
But  when  questions  of  Imperial  necessity  are  involved,  such 
as  the  re-armament  of  distant  fortresses,  the  defence  of 
coaling  stations,  and  the  strengthening  of  British  naval 
forces  in  high  seas,  we  may  rest  assured  that  it  will 
command  more  than  a  passing  notice.  There  is,  however, 
just  a  lingering  suspicion  that  all  is  not  for  the  best,  and 
so  far  as  the  economical  point  of  view  is  concerned,  India 
might  be  compelled  to  submit  to  a  .sacrifice  at  the  bidding  of 
the  Admiralty,  and  India  is  not  without  its  lessons  in  the  past 
As  a  contemporary  rightly  ob.serves : — And  since,  what-, 
ever  is  done,  India  will  have  to  pay  for  it,  people  at  home 
will  not  be  too  careful  that  the  work  is  carried  out  with 
economy.  Coasiderations  of  economy  belong  to  the 
Indian   view  of  the  question  ;  they  will  not  prevail  unless 


the  India  Office  is  more  successful  in  influouciug  the 
Admiralty  than  it  traditionally  has  been  in  its  bargain?- 
with  the  War  Office,  for  we  always  have  to  be  prepared 
for  the  possibility  that  "  My  Lords  "  will  make  the  Ad- 
miralty view  of  the  (|uestion  prevail  over  the  view  which 
the  India  Office,  if  it  were  always  a  vigilant  guardian  or 
Indian  interests,  would  insist  upon. 

As  an  instance  in  point,  let  us  cite  the  events  associa- 
ted with  the  visit  of  Sir  John  Coode  to  Bombay,  a  littlg. 
more  than  two  years  ago,  under  instructions  from  the 
Home  Government,  to  report  on  the  scheme  for  a  graving 
dock  there.  It  is  almost  certain  ho  was  fettered  in  his 
actions,  and  he  was  not  free  to  advise  what  his  instincts 
as  an  eminent  professional  Engineer  would  suggest  as 
best  suited  to  the  requirements  of  that  port.  This  scheme, 
we  believe,  is  among  those  which  have  been  taken  into 
consideration  by  the  India  Office  and  the  Admiralty,  but 
we  doubt  whether  its  expensive  character  will  be  a  bar  to- 
its  adoption.  Nothing  is  done  by  halves  when  India  has 
to  find  the  costs,  and  the  question  of  its  necessity  is  not 
supposed  to  stand  in'  the  way  of  caiTying  the  scheme 
through.  For  upwards  of  a  century  Bombay  has  man- 
aged to  exist  without  a  dock,  and  now  when  the  construc- 
tion of  one  is  on  the  tapis  it  seems  that  the  project  is 
to  be  executed  on  the  most  extravagant  scale  imaginable, 
as  if  the  ordinary  work  expected  of  it  would  be  to  accom- 
modate iron-clads  and  fighting  vessels  of  all  sorts.  Whereas- 
the  fact  is  that  the  dock  is  intended  to  put  up  ships  of  all 
sizes.  There  are  a  few  objections  to  an  over-generous 
outlay  on  this  head.  In  the  first  place  the  inidertaking 
is  expected  to  cost  £.300,000,  with  an  additional  expendi- 
ture of  a  few  lakhs  a  year  to  keep  its  approach  clear  of 
all  obstructions — in  other  words,  the  process  of  dredging  it 
will  continually  be  resorted  to,  for  the  purjiose  of  ad- 
mitting war  vessels  of  large  draught. 

There  is  another  scheme  the  convenience  of  which  would 
be  confined  to  vessels  of  the  mercantile  marine  and  would 
be  of  no  use  to  the  huge  monsters  of  the  deep  such  as  tho 
English  navy  boasts  of  A  mean  course  is  therefore  the  best, 
and  it  lies  between   Sir   John  Coode 's  proposal  and    th 
scheme   for   the   enlargement   of  the  Duncan  Dock  ;  this 
would  cost  about  £180,000,  without  the  additional  charge 
of  dredging  the  channel.  At  the  same  time  it  is  a  fit  sub- 
iect  for  enquiry,  whether,    without   going   to   a  separate- 
expenditure  on  account   of  war   vessels  alone,   the   dock 
contemplated  by   the    Port  Trust  would  not  be  made  to 
serve  iron-clads  which  could  not  be  housed  in  the  Duncan 
Dock.     As  at  present  situated  the  advantages  are   all   on 
the  side  of  having  the  naval  dry  dock  on  the  Government 
Dockyard  property.     It  is  true  the  workshops  are  there, 
and  if  any  other  site  was  fixed  upon,  there  would  be  some 
difficulty   in   finding  an  eligible    locality.      But   if   this 
difficulty  could  be  conquered,  something  might  be  said  in 
favor    of  making    provision  for    the    mercantile   marine- 
and   the    navy,   as   one   intended  for    the    latter  could 
not   find    full  occupation.     As    a  compromise  a  Bombay 
contemporary   says : — "  The   adaptation  at    the    cost    of 
a  few  lakhs  of  the  Duncan  Dock  to    the  rccjuiremonts  of 
vessels  of  the   navy   of  smaller  draught,  and   the  con- 
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struction  of  the  proposed  commercial  graving  <lock 
Avith  the  necessary  provision  for  the  occasional  dock- 
ing of  an  armoured  cruiser  of  the  first-class,  might  prove 
an  economical  compromise  between  two  costly  schemes." 
Since  writing  the  above  the  English  mail  of  the  Oth 
ultimo  has  come  to  hand.  We  find  that  the  subject  of  a 
dock  at  Bombay  was  again  discussed  in  the  House  of  Lords. 
Viscount  Middleton  asked  if  it  was  a  fact  that  there  was 
not  a  single  iron-clad  on  the  Indian  station,  and  what 
steps  would  be  taken  for  the  construction  of  a  dock 
at  Bombay.  He  had  been  given  to  understand  that  the 
plans  for  a  dock  had  been  already  prepared  and  he  hoped 
the  report  was  correct.  Lord  Elphinstone,  in  reply,  said 
that  there  were  no  iron-clads  on  the  Indian  station,  because 
the  Admiralty  thought  it  was  not  necessary  for  the  pro- 
tection of  British  commerce  ;  and  as  for  the  other  ques- 
tion, the  Admiralty  fully  recognised  the  necessity  of 
having  a  first-class  dock  at  Bombay,  which  could  accom- 
modate first-class  iron-clad  ships  if  it  were  necessary  in 
time  of  war  and  that  they  were  in  communication  with  the 
India  Office  on  the  subject.  Viscount  Cross  said  that 
there  was  every  reason  to  believe  that  the  correspondence 
referred  to  by  Lord  Elphinstone  would  be  brought  to  a 
satisfactor}'  conclusion,  when  not  a  moment  would  be  lost 
in  carrying  out  the  scheme  which  was  absolutely  neces- 
sary, not  only  for  India,  but  for  the  protection  of  the  com- 
merce of  the  United  Kingdom.  Here  the  matter  rests 
for  the  present. 


PROGRES.S  IN  THE  NATIVE  STATES  OF 
SOUTHERN  INDIA,  18S6-87. 

In  Travancore  last  year  the  operations  of  the  Survey 
Department  extended  over  13  taluks,  the  coffee  lands  in 
Firmed,  the  salt  pans  of  the  Southern  Division,  and  the 
Travancore-Cochin  boundary.  Boundary  demai'cation 
was  carried  on  in  eight  taluks,  and  completed  in  three. 
3222.5  square  miles  in  six  taluks  were  completed  by  the 
Field  Survey  Party.  Insertion  of  topographical  details 
in  the  16-inch  scale  map  of  the  remaining  85  square 
miles  of  Trivandrum  taluk  was  completed.  The  gross 
receipts  of  the  Forest  Department  amounted  to  Rs.  4,03,- 
.545,  the  expenditure  to  Rs.  1,79,341.  A  plan  has  been 
introduced  of  selling  timber  daily  under  the  depot 
.system,  and  has  proved  successful.  Rs.  9,19,706  were 
expended  on  public  works  principally  on  improvement 
of  principal  old  main  irrigation  channels.  To  the  Maramut 
Department  Rs.  2,89,324  were  allotted.  Rs.  26,943  were 
spent  on  tank  works,  Rs.  31,159  on  the  improvement 
and  opening  out  of  village  roads,  and  Rs.  29,615  on  the 
construction  of  a  palace  for  the  Maharaja.  The  work  of 
the  Industrial  School  is  improving  in  quality  and  quan- 
tity. The  conservancy  of  the  capital  was  efficiently 
carried  out  at  a  cost  of  Rs.  19,568. 

As  regards  Cochin  we  learn  that  the  expenditure  on 
Public  Works  for  the  year  was  Rs.  3,55,139-4-4  ;  less  by 
Rs.  9,533  than  last  year's  outlay.  The  main  work  under- 
taken was  road  making ;  but  besides  this  the  Mulathurai 
irrigation  canal  was  extended  2i  miles,  and  proved  of  great 
value  in  saving  crops  on  the  point  of  withering.     The  trees 


in  the  State  teak  plantations  (of  which  there  are  24)  have 
reached  an  avei'age  height  of  36  feet, .  and  an  average 
girth  of  20  inches,  against  last  year's  30  feet  and  13  inches 
respectively. 

In  the  Godavari  Agency  Rs.  11,621  were  allotted  for 
Public  Works  and  Rs.  9,781  spent  on  biidle-paths  and 
new  roads.  One  of  these  runs  from  Gokavaram  to 
Rekapalle,  through  the  heart  of  the  Rumpa  country. 
Two  others  have  been  started,  one  between  Chodavaram 
and  Kota,  one  from  Timmapuram  to  Ramavaram,  which 
carries  traffic  from  Jeypore  and  the  Central  Provinces 
to  Eleswaram  market.  13  out  of  28  proposed  forest 
reserves  have  been  settled.  Export  of  timber  from 
Bhadrachalam  has  decreased,  owing  to  the  high  rates  of 
seigniorage  demanded.  We  are  glad  to  hear  that  the 
initial  dissatisfaction  caused  by  formation!  of  the  forest 
reserves  has  been  judiciously  mollified  and  has  subsided. 

0\ving  to  changes  of  divisional  officers,  and  absence 
of  subordinates,  as  much  work  was  not  done  as  ought  to 
have  been  done  in  the  Vizagapatam  Agency.  Rs.  3,646 
were  spent  on  the  Chollapadam-Rayaghada  road  and 
Rs.  1,855  on  the  Parvatipur-Narayanapatam  road.  The 
first  is  reported  in  excellent  order,  and  great  imiwove- 
ments  have  been  made  to  the  latter.  Owing  to  finan- 
cial pressure  nothing  beyond  road  repairs  was  done  in 
the  Ganjam  Agency. 

In  the  Pudukota  State,  the  main  roads  to  Trichinopoly 
and  Tanjore  were  maintained  in  order,  and  that  to  Madura 
completed. 

In  Sandur,  owing  to  the  dryness  of  the  weather  before 
the  monsoon  set  in,  destructive  fires  occurred  both  in  the 
leased  and  amani  forests.  The  Raja  bought  nine  ploughs 
of  an  improved  type,  exhibited  them  at  work,  and  offered 
them  to  the  ryots  at  half  price.  But  the  ryots  proved 
conservative  to  the  backbone,  and  none  of  them  could  be 
persuaded  into  having  anything  to  do  with  improvements. 


The  World's  SxEAMEits. — The  number  of  steamers  existing  in 
the  world  last  year  was  estimated  at  9,969,  of  an  aggregate  burthen 
of  10,531, >S4.3  tons,  and  this  was  made  up  as  follows:  Iron  steamers, 
8,198,  of  an  aggregate  burthen  of  8,911,406  tons  ;  steel  steamers, 
770,  of  an  aggregate  burthen  of  1,206,932  tons  ;  and  wooden  steamers, 
822,  of  an  aggregate  Inirthen  of  .'J80,65r)  tons.  Of  the  steamers  afloat 
in  188.5,  .5,792  were  owned  by  the  United  Kingdom  and  its  Colonies, 
the  aggregate  burthen  being  6,695,8/1  tons.  The  other  countries  of 
the  world  owned  last  year  the  following  steamers  :  Germany.  579  ; 
France,  509  ;  Spain,  4ul  ;  the  United  States,  400  ;  Norway,  287  : 
Eussia,  212  ;  Denmark,  200  ;  Italy,  173  ;  Holland,  152  ;  Urazil,  Ul  : 
Japan,  105  ;  Greece  and  Turkey,  82  each  ;  Belgium  68;  Chili  and  the 
Argentine  Republic,  4,3  each  ;  China  and  Portugal,  27  each  ;  Hawai, 
21  ;    Mexico,  15  ;  and  miscellaneous,  50. 

Exhibitions  in  1888.— The  present  year  bids  fair  to  be  remembered 
as  a  year  of  exhibitions.  In  addition  to  the  show  of  Jubilee  gifts  at  the 
Vatican,  there  will  be  international  exhibitions  at  Glasgow,  Melbourne, 
Barcelona,  Brussels,  and  Copenhagen.  Munich  announced  a  national 
exhibition  of  German  industry  and  an  international  art  exhibition.  In 
honor  of  the  completion  of  the  fourth  decade  of  the  Emperor  of  Aus- 
tria's reign— they  are  calling  it  a  "  Jubilee  "  in  Vienna— a  national 
exhibition  of  Austrian  industry  and  an  international  collection  of 
pictures,  statuary,  and  other  ohjelx  d'art  will  be  opened  in  the  capital. 
Genoa  will  hold  an  international  exhibition  pf  flowers  and  fruit,  to 
include  illustrations  of  the  florieultural  and  hoticultural  art ;  and  at 
Bologna,  which  boasts  of  being  the  most  musical  city  of  Italy,  and  was 
long  the  residence  of  Rossini,  an  international  exhiliition  of  music  and 
musical  instruments,  liistorioal,  artistic,  and  industrial,  will  ))e  held  in 
the  latter  part  of  the  year.  The  latter  exhibition  is  intended  to  cele- 
brate the  eighth  centenary  of  the  University  of  Bologna.  The  Russian 
Society  for  the  encouragement  of  Trade  and  Industry  promises  an 
exhibition  of  Russian  textiles  and  machinery  at  Warsaw  ;  and  Berlin  is 
inviting  contributions  to  an  international  sportsman's  exhibition,  whicli 
is  expected  to  be  one  of  the  attractions  of  the  German  capital  about  tlie 
middle  of  the  year.  In  Loudon,  in  addition  to  the  usual  crowd  ot 
minor  exhibitions,  we  are  to  have  an  Italian  exhibition,  to  vlucn  a 
large  number  of  exhiliits  have  been  promised,  including  illustrations  oi 
Roman  life  in  classic  times,  and  displays  of  every  branch  ot  Italian  nne 
arts,  industries,  national  sports,  and  pastimes. 
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Very  Significant.— Colonel  C.  A.  Goodfellow,  v.c, 
R.  E.,  Chief  Engineer  for  Irrigation  and  Officiating 
Sui^eriutending  Engineer,  C.  D.,  Bombay,  ha-s  been  granted 
furlongh  for  one  year  and  four  days. 

The  Egyptian  P.  W.  D.— The  contract  between 
Colonel  Sir  Colin  Moncrietf,  the  Under-Secretary  in  the 
Ministry  of  Public  Works,  and  the  Egyptian  Government, 
expires  in  May  next,  but  he  will  remain  in  the  Egyptian 
service. 

The  Madras  Light  House.— The  li^ht  in  the  Madras 
Light  House  was  re-exhibited  from  the  1st  instant.  The 
new  apparatus  produces  an  improved  light  to  that  shewn 
by  the  old  one,  which  had  been  in  use  for  upwards  of 
40  years. 

Large  Sale  of  Timber.— One  of  the  largest  sales 
of  timber  ever  made  in  liangnon  took  place  the  other 
day.  Messrs.  Darwood  and  Macgregor  purchased  nine 
thousand  logs  of  Upper  Burma  teak  for  Rs.  60  per 
log.     The  wood  is  from  Moung  Moon  Htaw's  forests. 

Public  Works  in  Rampore. — This  State  has  secured 
the  services  of  an  officer  of  rank  in  the  Department 
of  Public  Works,  to  plan  and  execute  designs  for  the 
improvement  of  irrigation  in  the  State  by  a  system  of 
canals,  and  for  the  better  drainage  and  sanitation  of 
the  capital  city. 

A  New  P.  W.  D.  Division  in  Upper  Burma.- The 
Chief  Commissioner  has  sanctioned  another  P.  W.  Divi- 
sion called  the  Kyouksi  division  in  Upper  Burma, 
and  Mr.C.  A.  B.  Target,  Executive  Engineer,  1st  grade, 
has  been  placed  in  charge  of  it.  It  is  understood  this 
is  an  Irrigation  Division. 

Bengal-Nagpur  Railway.— The  Board  of  Directors 
of  the  Bengal-Nagpur  Railway  Company,  Limited,  invite 
tenders  for  triangulated  girder  bridges,  100ft.  span,  and 
plate  girder  bridges,  SOft.  span.  These  "proposals" 
enable  us  to  form  an  idea  of  the  class  of  structures 
that  will  be  adopted  on  the  line. 

A  Subnlarine  Cable  from  Japan  to  America. — 
According  to  experts,  a  submarine  cable  from  San  Fran- 
cisco to  Yokohama  can  be  laid  at  a  cost  'of  from  SI, 200 
to  SI, -500  per  English  mile.  The  very  highest  standard 
of  efficiency  could  be  obtained  for  an  expenditure  of 
?2,000,  but  for  all  practical  purposes  a  first-class  cable 
could  be  laid  for  SI, .500. 

British  North  Borneo. — Fowler's  narrow  gauge 
Railway,  30  inches  gauge,  is  now  being  used  at  Sandakan 
for  use  in  reclaiming  a  portion  of  the  town  immediately 
below  the  Government  Offices.  This  portion  of  the  town 
is  still  unsold,  and  it  is  hoped  that  the  price  when  realiz- 
ed will  repay  the  expenditure  ;  should  this  be  the  case 
further  reclamation  will  probably  follow. 

The  "  Other"  Services.— The  Public  Service  Cora- 
mission  think,  that  in  the  present  state  of  scientific  edu- 
cation in  India,  it  is  unable  to  recommend  any  change 
in  the  system  of  recruitment  for  the  Meteorological 
Department.  Also  that  the  rule  which  prescribes  that 
Commissioned  officers  only  shall  ordinarily  be  appointed 
to  gazetted  offices  in  the  Assay  Department  of  the  Mint 
should  be  cancelled. 

The  Indus  Bridge  at  Sukkur.— We  hear  from  a  cor- 
res^pondent  in  the  North- West  that  progress  is  at  last 
being  made  with  the  Bridge  over  the  Indus  at  Sukkur, 
the  first  triangle  of  the  caiatilever  having  been  complet- 


ed. Some  idea  of  the  size  of  this  bridge  may  be  formed 
from  the  fact,  that  the  lengths  of  the  members  of  this 
first  bay  are  210',  1G9',  and  123',  so  that  each  of  them  is 
quite  a  respectable  bridge  in  itself 

Lyle's  Signal  Wire  Patent  Carrier. — We  are  in- 
formed that  several  of  the  leading  Railway  officials  in 
various  parts  of  India  have  examined  and  tested  the 
working  of  these  patent  carriers.  The  recorded  opinion 
is,  that  there  is  no  doubt  but  that  these  carriers  will  en- 
tirely do  away  with  the  old  system  of  carrying  the  wire 
on  stumps.  The  cost  of  Lyle's  Carriers  is  two-thirds  less 
than  the  cost  of  the  old  stake  system. 

Barur  Tank  "B"  Project,  Salem.— This  work 
was  commenced  as  a  relief  work  during  the  last  famine. 
The  project  provides  for  an  anient  across  the  Poniar  river, 
supply  channel  to  Barur  tank,  enlargement  of  the  tank 
and  its  irrigation  channels  and  for  head-sluices  to  existing 
channels.  Revised  estimates  for  this  project  were 
sanctioned  by  the  Secretary  of  State  in  February  1886, 
to  the  extent  of  4  lakhs  of  rupees,  of  which  nearly  3  lakhs 
had  been  expended  up  to  1886-87, 

Coke  Adulteration. — The  Ma,nager  of  the  Calcutta 
Gas  Works  states  that  up-country  coke,  produced  from  the 
dross,  dust  of  the  pits,  the  dross  of  coal,  and  lastly  unsale- 
able inferior  coal,  being  gathered  in  large  heaps,  then 
half  burned,  and  afterwards  drenched  with  water,  making 
a  kind  of  impure  coke,  has  been  palmed  off  as  gas  coke 
by  unscrupulous  dealers  in  collusion  with  disingenuous 
servants.  We  suspect,  however,  that  this  interested  asser- 
tion is  open  to  question  and  susceptible  of  considerable 
modification. 

The  Chief  Engineership  of  Burma. — It  is  rumored 
that  Colonel  W.  G.  dimming,  R.E.,  is  likely  to  be  the 
first  Chief  Engineer  of  the  amalgamated  provinces  of 
Upper  and  Lower  Burma.  No  better  selection  could  be 
made,  as  this  officer  has  passed  the  most  of  his  Public 
Works  Department  service  in  that  Province,  and  is  better 
acquainted  with  its  requirements  than  any  Engineer  of  his 
grade  now  in  India.  This  post  was  offered  to  Mr.  E.  J. 
Martin,  the  Senior  Superintending  Engineer  in  Bengal, 
but  refused  in  expectation  of  obtaining  something  better. 

The  Delagoa  Railway. — Lord  Rosebery,  in  the 
House,  referring  to  the  danger  of  the  Delagoa  Railway 
falling  into  the  hands  of  an  unfriendly  Power,  asked  the 
intentions  of  Government.  Mr.  Onslow  replied,  that  it 
would  be  an  unprecedented  act  for  the  Imperial  Govern- 
ment to  purchase  a  railway  on  foreign  territory.  He 
thought  that  the  Natal  or  Cape  Colony  might  purchase  it. 
At  any  rate  both,  being  out  of  long-clothes,  were  able  to 
look  after  their  own  interests.  The  reply  elicited  criti- 
cism outside,  since  it  is  denied  that  the  Cape  intends  to 
purchase  it. 

The    Lucknow    Boring. — Up  to    last    week  the   ar- 
tesian well  has  been  sunk  58  feet.     The  work  is  said  to  be 
charge   of  a  gentleman   from   Connecticut,    who  has 


in 

been  engaged  in  this  sort  of  thing  from  his  I7th  year,  in 
all  the  States  ;  so  we  are  informed  that  "  if,  at  the  end  of  the 
800  feet  to  which  extent  the  boring  is  to  go,  water  is  not 
reached,  it  will  be  simply  because  there  is  none  at  that 
depth."  But  unfortunately  for  the  undertaking,  owing  to 
an  accident  to  Mr.  Tunbridge,  the  American  gentleman 
who  is  in  charge  of  the  works,  the  works  at  the  Lucknow 
Artesian  well  are  now  at  a  standstill. 

The  Oxus  Bridge. — The  official  report  on  the 
.structural  value  of  the  bridge  is  that  the  Engineer 
Balinski  and  General  Annenkoff  have  achieved  a  wonder- 
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ful  success.  At  first  the  idea  of  building  a  wooden  bridge 
over  the  Oxus  was  considered  an  exceedingly  risky  one, 
for  on  account  of  frequent  floods  the  river  is  always 
overflowing  its  banks  and  changing  its  bed.  It  appears, 
however,  that  the  bridge  has  been  so  designed  as  to  run 
no  danger  under  this  head  ;  and  it  only  remains  to  keep 
up  a  provisional  service  of  trains  till  the  wooden  bridge 
is  replaced,  as  it  will  be  by  one  of  stone. 

KiDDERPOEE  Dock- Works. — It  is  a  satisfactory  feature 
in  large  public  undertakings,  when  those  responsible  for 
their  execution  invite  inspection  on  the  part  of  those 
qualified  to  judge  of  the  nature  of  the  works  in  progress, 
and  pronounce  on  their  merits  or  otherwise.  The  Kid- 
derpore  Dock-Works  have  now  arrived  at  an  important 
stage,  and  the  Engineer-in-Charge  proposes  to  shew  a 
few  gentlemen  round  on  Saturday  morning,  the  7th  Ap- 
ril. Some  representatives  of  the  Profession  have  also  been 
invited  to  join  the  party,  and  we  have  no  doubt  that  the 
visit  will  be  fraught  with  instruction  and  interest. 

Ax  ITEM  FROit  Burma. — The  Government  of  Bengal 
are  anxious  to  transfer  some  of  their  Upper  Subor- 
dinates to  Burma,  and  it  is  very  unlikely  they  will 
give  up  their  best  men,  for  when  reductions  are 
to  be  effected  in  an  establishm  ent,  the  most  ineffi- 
cient and  rubbishing  lot  are  generally  elected.  Besides 
this  arrangement  would  be  very  rough  ou  those 
temporary  Upper  Subordinates  now  employed  in  Upper 
Burma,  who  have  done  good  service  since  its  occupation, 
and  naturally  look  forward  for  permanent  employment. 
It  is  cheaper  policy  to  retire  inefficient  and  useless  men 
than  to  foist  them  on  a  Government  like  Burma,  which 
really  requires  the  most  active  and  most  efficient  subordi- 
nates possessing  ready  resource. 

Ganjam-Gopalpur  Canal:  "A"  Project.— This 
canal  will  bo  a  continuation  of  the  one  from  the 
Chilka  lake  to  Ganjam  which  was  originally  constructed  as 
a  famine  relief  work.  The  port  of  Ganjam,  which  was 
once  important,  was  subsequently,  owing  to  its  unhealthi- 
ness,  superseded  by  Gopalpur  12  miles  to  the  south.  The 
continuation  of  the  canal  is  therefore  considered  necessary. 
Estimates  for  this  work  amounting  to  Rs.  4,31,000 
were  sanctioned  by  the  Government  of  India  in  April 
1885.  The  Secretary  of  State  remarked  that,  as  the 
ultimate  return  is  only  little  more  than  1\  per  cent,  on 
the  estimated  capital  outlay,  and  as  it  is  not  proposed 
to  commence  the  project  until  the  completion  of  the 
Kushikulya  project,  a  decision  on  the  project  might  be 
postponed  for  the  present. 

Bombay  Municipality:  A  Consulting  Engineer 
Wanted. — Somebody  asks :  I  should  like  to  know  what 
arrangements  arc  there  for  thorough  inspection  by  a 
competent  Engineer,  and  since  the  death  of  the  Con- 
sulting Engineer  of  the  Corporation,  what  steps  have 
been  taken  to  replace  him.  A  sanitary  expert  informs 
me  that  the  present  method  of  laying  the  drainage  pipes 
is  certain  to  pollute  the  soil,  and  be  the  fruitful  source  of 
future  disease.  It  would  be  interesting  to  know  who  is 
answerable  for  the  pretty  state  of  the  Kennedy  Sea  Face. 
It  would  be  interesting  to  know  who  is  answerable  for  the 
wTetchcd  state  of  the  roads.  The  experiment  of  one 
man — the  so-called  "  Municipal  Commissioner" — attempt- 
ing to  supervise  the  whole  executive  work  of  a  great 
city,  has  not  proved  an  entire  success. 

The  Manila  Railway  Company,  Limited. — The 
Hong-Kong  and  Shanghai  Banking  Corporation  invite 
subscriptions   for   the   issue  of  the  whole  of  the  capital 


of  the  Manila  Railway.  The  Company  is  formed  to 
take  over  the  concession  for  the  construction  and 
working  of  a  railway,  starting  from  the  port  of  Mani- 
la, Island  of  Luzon,  and  terminating  at  the  port  of  Dagu- 
pan,  on  the  Bay  of  Lingayen.  The  length  of  the  railway 
will  be  about  120  miles.  A  guarantee  of  8  per  cent,  on 
a  capital  of  $4,964,400  has  been  granted  by  the  Spanish 
Government  for  a  period  of  99  years,  payable  out  of  the 
Treasury  of  the  Philippine  Islands.  The  concession  is  for 
the  term  of  99  years  from  its  date,  namely,  the  9th  April, 
1887  ;  on  the  expiration  of  which  term  the  railway  and 
rolling-stock  revert  to  the  State  without  compensation. 

Useful  Information  for  Engineers. — We  have  re- 
ceived from  Messrs.  T.  Cesser  and  Co.,  of  Kurrachee,  a 
Section  Sheet  of  Rolled  Joists,  illustrated,  giving  the  weight 
(distributed)  on  various  clear  spans,  also  the  same  print- 
ed on  vellum  and  folding  into  a  small  book  cover  like  a 
Railway  majj.  The  former  is  intended  for  office  use  and 
to  be  pasted  or  put  in  a  frame  like  a  picture  and  hung 
on  the  wall.  The  latter  is  for  an  Engineer's  personal 
use,  and  is  of  a  very  convenient  size,  going  in  a  pocket, 
and  being  flat  and  compact  it  does  not  bulge  out  the 
pockets  of  a  person's  coat.  They  are  issued  yratls  to  the 
firm's  constituents,  and  we  think  that  they  will  be  of 
great  use  to  Engineers  generally.  They  are,  to  the 
best  of  our  belief,  a  long  way  ahead  of  anything  hitherto 
made  of  the  same  kind  by  any  firm  or  individuals  in 
India. 

Local  Indu.stries  in  Mysore. — This  Native  State 
annually  produces  cotton  fabrics  to  the  value  of  nearly 
20  lakhs  of  rupees,  besides  woollen,  silk  and  other  fabrics. 
Tape  for  bedding,  carpets,  tent  cloth,  articles  of  apparel, 
and  coarse  cloths  are  manufactured  from  Mysore  cotton. 
The  elegant  cloths  worn  by  females,  and  their  pretty 
jackets,  are  woven  of  cotton  mixed  with  silk  thread,  and 
the  Mysore  patterns  are  generally  appreciated  by  the 
neighbouring  districts  in  Madras.  But  recently,  say.s  the 
Bangalore  Spectator,  the  pretty  patterns  of  Hubli, 
Dharwar,  and  other  places  on  the  West  have  been  largely 
imported,  and  since  the  opening  of  the  Southern  Mahratta 
Railway  beyond  Bellary,  merchants  come  to  Bangalore, 
where  the  demand  for  the  stuffs  manufactured  in  those 
places  is  groat,  and  increasing,  both  on  account  of  the 
elegance  and  the  novelty  of  the  cloths. 

Colombo  versus  Trincomalie. — The  Lords  of  the 
Admiralty  distinctly  stated  that  they  would  aid  in  the  con- 
struction of  a  Graving  Dock  last  year,  and  the  offer  of  the 
Colombo  Chamber  of  Commerce  that  if  the  Home 
Government  would  build  the  Dock  they  would  urge  the 
local  Government  to  make  the  Northen  Arm,  and  main- 
tain the  Dock  in  repair,  is  considered  a  liberal  concession. 
It  would  of  course  be  useless  for  the  Admiralty  to  build  a 
Graving  Dock  in  Colombo  if  Trincomalie  were  still  kept 
up  as  the  naval  head-cpiarters  for  the  Eastern  Squadron, 
and  the  many  natural  advantages  of  the  eastern  port  in 
that  respect  have  doubtless  proved  too  strong  in  its  favor 
for  its  abandonment.  But,  if  the  Admiralty  build  a 
Graving  Dock  there,  instead  of  at  Colombo,  they  will  not 
only  have  to  bear  the  whole  expense  themselves,  but  will 
also  have  to  maintain  the  Dock  at  considerable  cost. 

Sangam  Anicut,  Nellore.— The  Sangam  anicut, 
which  is  about  20  miles  above  the  Penner  anicut,  is 
intended  to  irrigate  94,000  acres  on  the  north  of  the 
Penner,  the  southern  portion  being  irrigated  by  the 
Penner  anicut  at  Nellore.  The  supply  iu  the  river  being 
intermittent,  water  is  stored  in  two  large  reservoirs  known 
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£is  the  Kanigiri  and  Duvur  reservoirs.  The  net  return 
anticipated  is  5'26  per  cent,  on  the  estimated  capital 
outlay.  This  project,  which  was  sanctioned  by  the 
Secretary  of  State  in  February  1S81,  is  nearing  comple- 
tion. The  amount  sanctioned  having  been  found  insuffi- 
cient to  complete  the  project,  revised  estimates ,  amount- 
ing to  Rs.  30  lakhs,  were  submitted  to  the  Government 
of  India  on  the  1st  July  1887,  but  sanction  to  these  esti- 
mates has  been  deferred  pending  submission  of  revised 
forecast  statements  of  revenue  and  expenditure. 

More  Docks  for  Bombay. — We  learn  that  Mr.  James 
Bowack  ha.s  at  length  obtained  the  sanction  of  the  Port 
Trustees  to  hLs  proposal  to  construct  two  graving  docks 
in  Bombay  harbor.  The  site  originally  chosen  for  the 
docks  by  Mr.  Bowack  was  disapproved  by  the  Harbor 
Defence  Committee,  on  the  ground  that  it  was  in  the 
probable  line  of  fire  of  a  hostile  ship-of-war  entering  the 
port.  Mr.  Bowack  accordingly  made  a  fresh  selection. 
His  choice  this  time  has  fallen  on  a  position  to  the  north 
of  Butcher's  Island,  which  has  been  lea-sed  to  him  by  the 
Port  Trustees.  Mr.  Bowack  left  Bombay  for  England  this 
•week,  in  order  to  secure  the  support  of  ship-owners  and 
ethers  in  floating  his  project  as  a  limited  liability  company. 
There  is  great  want  of  graving  docks  in  Bombay,  for  at 
present  it  cannot  be  said  that  there  are  any  facilities  at 
all  for  repairing  private  vessels  that  may  have  been  injured 
on  the  vo3-age  out. 

ILvxuFACTURE  OF  Iron  IN  Thayetmyo. — Iron  ore 
exists  in  large  quantities  in  many  parts  of  Upper  Rurma, 
especially  about  Sagaing,  and  the  natives  in  Thayetmyo 
collect  the  ore  and  convert  it  into  iron  in  a  very  simple 
furnace  which  is  constructed  on  the  slope  of  a  river  bank, 
and  is  very  easily  made.  Abundance  of  charcoal  for 
smelting  can  be  obtained  in  the  neislibouring  forests 
without  any  expense,  and  in  order  to  encourage 
the  business  diagrams  of  the  furnace  with  full  instruc- 
tions for  working  it  are  published  in  the  last  Burma 
Oazette.  Of  late  years  the  importation  of  iron  has 
checked  the  business,  but  at  one  time  during  the 
reign  of  Mind  on  Nin,  the  last  King  of  Burma,  one  vil- 
lage alone  tised  to  present  him  every  year  with  50,000 
viss  of  iron  as  tribute,  the  iron  being  valued  at  ten  rupees 
per  100  viss.  The  iron  is  said  to  be  much  better  than 
that  imported  for  making  cleavers  and  (hios,  and  is  chiefly 
used  in  this  shape  by  the  Cutch  boilers  for  cutting  wood. 

Lord  Conwemara  on  Railw.\y  Location. — The  Gov- 
ernor of  Madras  recently  declared  that  that  Presidency  is 
suffering  from  the  mistakes  of  predecessors  long  gone  by. 
Those  who  made  the  alignment  of  the  Madras  Railway 
seem  to  have  taken  the  precaution  of  avoiding  all  the 
populous  centres  as  much  as  possible,  and  to  have  imagin- 
ed that  the  line  would  pay  better  by  passing  through 
jungles  instead  of  through  towns.  There  can  be  no 
doubt  that  with  respect  to  Salem,  Vellore,  and  other 
places,  they  would  have  done  better  had  they  not  kept 
the  railway  four  or  five  miles  from  the  town,  and  the 
difficulties  arc  very  great  in  consequence.  It  is  a 
most  anomalous  thing  to  see  a  town  of  60,000  people 
like  Salem,  where  the  railway  is  about  five  or  six  miles 
away  from  the  town,  and  no  railway  running  into  its 
midst.  The  mistake,  however,  we  may  add,  has  not  been 
confined  to  the  Madras  Railway.  There  are  other  lines  in 
the  country  displaying  the  same  want  of  commonsense  in 
their  alignment. 

A  Family  Affair.— The  Morninrf  Post  says: — 
Colonel  Jenkins,  the  Agent  of  the  O.  and  R.  Railway, 
retires   from  the  end  of  the  month.     He  succeeded  his 


brother-in-law,  Colonel  Beadle,  fifteen  years  ago,  the 
latter  since  that  period  having  been  a  member  of  the 
Board  of  the  Company  at  homo.  Mr.  Hartwell,  Colonel 
Jenkins'  son-in-law,  takes  the  Agency  and  Traffic 
Management  temporarily  till  the  expiration  of  the 
contract  at  the  end  of  this  year.  Colonel  Jenkins,  if  not 
always  acting  in  harmony  with  the  Government  or  the 
Avishes  of  the  public,  has  at  least  conducted  the  affairs 
of  the  Company  in  a  painstaking  and  conscientious 
manner.  If  the  employes  have  felt  that  in  Colonel 
Jenkins  they  had  a  kind  and  just  protector,  they  have 
been  able  also  to  make  allowances  for  any  shortcomings 
from  the  position  the  line  has  drifted  into,  as  regards  the 
family  system  which,  with  the  exception  of  the  Engineer- 
ing Branch,  pervades  all  the  most  important  posts  of  the 
other  departments. 

A  Graving  Dock  for  Bombay. — The  Bombay  Port 
Trust  have  called  upon  their  Engineer  to  prepare  plans  and 
estimates  for  a  dock  550  feet  long  and  26  feet  on  the  .sill 
to  cost  Rs.  12,53,000.  The  alternative  estimates  of  cost  of 
a  graving  dock  are. — 

Dock  550' long  and  2.3'  deep  on  sill  ...    Rs.  11,55,000 

..       >,       »  24'  ■„  „  ...     „     11,88,000 

..       ,,       .,  25'     „  „  ...     „     12,20,000 

The  Engineer  states  that  he  has  no  borings  on  the  line 
of  the  proposed  dock,  and  that  the  nature  of  the  bottom 
will,  of  course,  affect  the  estimates,  but  that  so  tar  as  he 
can  judge,  nothing  is  likely  to  be  found  which  will  affect 
the  comparison  to  a  serious  extent.  The  Engineer  fur- 
ther states  that  the  question  of  extra  pumping  is  not  a 
serious  item,  as  it  resolves  itself  into  keeping  the  pumps 
going  a  little  longer,  and  that  this  is  not  a  heavy  charge 
when  steam  is  up.  The  Engineer  adds  that  ho  has 
assumed  the  floor  of  the  dock  to  be  2  feet  lower  than  the 
sill,  and  that  if  it  is  thought  desirable  to  have  the  floor 
lower  than  this,  each  foot  will  cost  about  Rs.  25,000. 

Canal  Extension. — Schemes  are  under  the  consid- 
eration of  Government  for  the  construction  of  three 
canals  at  a  cost  of  about  Rs.  2,00,000,  all  to  draw  from 
the  Ravi  above  the  Sidhnai  Canal ;  one  to  irrigate  the 
Doab  on  the  right  bank  of  the  Ravi  between  it  and  the 
Chenab,  the  two  others  to  irrigate  land  on  the  left  bank 
of  the  Ravi,  which  could  not  be  provided  for  from  the 
Sidhnai  Canal  owing  to  the  high  ground.  When  these 
works  have  been  constructed,  the  total  area  commanded 
by  the  Sidhnai  Canal  will  be  527  square  miles,  and  the 
total  cost  of  construction  will  not  exceed  ten  lakhs  of 
rupees.  The  total  area  which  may  be  expected  to  be 
irrigated  annually  from  the  complete  Sidhnai  Canal 
system  is  135,000  acres,  which,  under  the  present  rates, 
Rs.  2-8  and  Rs.  2-4  per  acre  for  kharif  and  rabi  crops, 
respectively,  will  give  a  gross  revenue  of  about 
Rs,  3,18,000.  Deducting  maintenance  and  working 
expenses  at  8  annas  per  acre,  this  will  leave  a  net  revenue 
of  Rs.  2,50,500,  shewing  a  profit  of  25  per  cent,  on  the 
capital  outlay  of  ten  lakhs. 

CoAL-MiNlNG  IN  THE  Pu'NJAB.— Dundot  is  situated 
on  a  high  plateau  of  the  Salt  Range  Hills  and  overlies 
the  coal  seam,  which  shews  out  on  an  average  of  2  feet 
and  extends  for  a  good  distance,  and  has  been  computed 
to  contain  four  million  tons  of  workable  coal.  There  are 
two  workings  at  present  supposed  to  be  on  the  .same 
seam.  One  working  is  over  a  mile  distant  from  the  other. 
Up  to  July  1887  300  tons  a  month  were  turned  out,  and 
since  then  1,000  to  1,200  tons  a  month  are  supplied  to 
the  North-Westcrn  Railway,  principally  for  use  on  what 
is  called   the   Rawalpindi   section.    The  workings  already 
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run  1,000  feet  into  the  hill,  but  progress  is  at  present 
much  hampered  for  want  of  machinery,  which  is,  however, 
on  its  way  out  from  England.  One  great  difficulty  is 
that  of  transport  from  the  pit's  mouth  to  the  railway 
station  at  Kalapani.  The  outlay  on  the  colliery  works 
at  present  has  been  four  lakh  of  rupees,  while  the  credits 
per  contra  for  coal  supplied  during  the  last  12  months 
is  not  less  than  one  lakh  of  rupees,  so  that  the  undertak- 
ing is  an  exceedingly  profitable  one. 

Public  Building.s  on  Fiue-proof  Principles. — The 
final  report  of  the  authorities  to  whom  was  entrusted  the 
inquiry  into  the  origin  and  effect  of  the  disastrous  fire 
which  occurred  in  the  Secretariat  building  at  Allahabad 
on  the  night  of  the  5th  November  1887  has  been 
reviewed  by  the  Provincial  Government.  The  Com- 
mittee was  composed  of  officers  of  the  Public  Works 
Department  and  made  many  recommendations  regarding 
improvements  in  the  construction  of  public  buildings. 
The  following  instructions  are  placed  on  record  to 
be  adhered  to  as  far  as  possible  in  the  future  in  the 
construction  of  all  buildings  which  are  intended  to 
contain  public  records  :  (1)  the  flooring  throughout  the 
building  should  be  of  concrete,  brick-on-edge,  or  flag- 
ged ;  (2)  no  ceiling-cloth  or  wooden  ceiling-boards  should 
be  allowed  ;  (-S)  outer  doors  which  give  access  to  passages, 
corridors,  or  staircases  should  be  of  grated  iron  ;  and  every 
door  opening  on  a  passage  should  be  fitted  with  a  glazed 
or  perforated  panel,  to  allow  the  interior  of  the  room  to 
be  seen  ;  (4)  record-rooms  should  be  cut  off  from  the 
rest  of  the  building  by  solid  masonry  walls  ;  and  in  their 
construction  the  following  further  precautions  should  be 
adopted  :  (a)  all  joists  and  beams  should  be  of  iron  ;  (b) 
no  wood  whatever  should  be  allowed  in  the  roofing, 
which  should  be  constructed  of  iron  girders  or  arched 
brickwork  and  concrete  terrace ;  (c)  the  door-frames 
should  be  of  angle-iron  and  the  doors  of  perforated  sheet- 
iron  ;   (d)  all  racks  should  be  of  angle-iron. 

Periyar  Project,  Madras. — From  the  Inspection 
Jfotes  by  the  Chief  Engineer  for  Irrigation,  on  the 
Periyar  Project,  Madras  District,  we  gather  that  steady 
•  progress  has  been  made  on  the  work.  Temporary  shel- 
ter has  been  erected  for  the  establishment,  coolies,  &c., 
both  at  Trickady,  the  site  of  the  head  of  the  tunnel,  and 
at  the  Periyar.  A  fair  road  has  been  made  from  the  ghat 
to  Trickady  and  a  good  path  on  to  the  Periyar.  A  good 
beginning  has  been  made  on  the  cutting  at  the  head  of 
the  tunnel,  and  some  rock  has  been  exposed  and  a  little 
blasting  done  ;  much  of  the  earth  was  removed  by  means 
of  water,  but  as  the  supply  in  the  stream  is  and  will  be 
much  decreased,  there  will  not  be  much  more  done  in  this 
way  this  season.  The  line  for  the  wire  tramway  has  been 
marked  out,  and  Colonel  Pennycuick  purposes  to  extend 
this  line  from  the  foot  of  the  ghat  to  the  limestone  quar- 
ries. At  the  Periyar,  the  site  of  the  dam,  a  beginning 
has  been  made  in  the  excavation  on  the  right  side  of  the 
river  for  the  foundations  of  the  dam  on  the  hill  side  ;  as 
yet  only  boulders  of  rock  have  been  met  with.  At  the  site 
i>f  the  escape  a  good  deal  of  earthwork  has  been  done  and 
the  rock  exposed  ;  this  will  be  blasted  and  used  on  the 
buildings,  &c.  There  are  now  about  1,200  coolies  on  the 
work.  In  Colonel  Pennycuick's  original  report  he  propos- 
ed to  construct  a  road  and  employ  traction  engines  from 
the  end  of  the  wire  tramway  to  the  Periyar  to  convey  the 
limestone,  stores,  &c.  He  now,  on  further  consideration, 
proposes  to  adopt  water  carriage,  and  by  means  of  a  series 
of  dams  with  locks  to  canalise  the  Muliapanjum. 


dLui'rcttt  §.dMS. 


Lieutenant  G.  H.  L.  B.  Simmons,  r.e.,  proceeds  to  Karachi 
for  submarine  mining  duty. 

Mr.  W.  R.  S.  Jones,  Carriage  and  Wagon  Superintendent, 
S.  M.  Railway,  has  been  allowed  one  year's  furlough. 

Captain  Hoskyn,  r.e.,  succeeds  to  the  Examiner-ship,  Mid- 
land Railway  Accounts,  on  Mr.  W.  F.  Barrow  taking  furlough  to 
England. 

Colonel  Jenkins,  Manager  of  the  Oudh  and  Roliilkhand  Rail- 
way, retired  from  the  service  last  week.  Mr.  Sydney  Hartwell 
succeeded  him. 

The  decrease  in  goods  traffic  on  the  B.  B.  and  C.  I.  Railway  for 
the  week  ending  3rd  March  1888,  was  149,106  maunds,  and  in 
money  Rs.  11,433. 

The  break  that  was  caused  in  the  East  India  Railway  Loop 
line  below  Tinpahar  last  week,  by  the  derailment  of  a  goods 
train,  has  been  fully  repaired. 

Three  native  workmen  were  killed,  and  six  more  injured,  by 
the  fall  of  a  piece  of  scaffolding  at  the  Betwa  Bridge  Works, 
near  Jhansi,  on  the  27th  March. 

A  VALUABLE  report  On  certain  Indian  fibres,  which  were  experi- 
mented with  at  the  late  Colonial  and  Indian  Exhibition,  has  just 
been  sent  to  India  by  the  Secretary  of  State. 

An  officer  of  the  Railway  Department  will  shortly  be  selected 
to  assist  the  Secretary  to  the  Mobilisation  Committee  in  working 
out  any  railway  schemes  which  may  be  necessary. 

Mr.  H.  F.  Blanford,  Meteorological  Reporter  to  the  Govern- 
ment of  India,  at  present  on  furlough  in  England,  has  just  been 
granted  an  extension   of  three   months'  leave  prior  to  retirement. 

The  placing  of  the  Traffic  Manager  of  the  East  Indian  Railway 
and  his  staff  at  Jamalpur,  instead  of  at  Calcutta,  has  attracted  re- 
newed attention  since  the  recent  affair  of  the  wheat  trade  regulation. 

The  transfer  of  the  Patents  Office  from  the  Home  to  the  Reve- 
nue Department  is,  we  believe,  at  present  under  consideration. 
The  Patents  Office  continues  to  remain  at  Calcutta  for  this  year 
at  any  rate. 

The  Indus  is  rising  rapidly,  and  the  tressle-bridge  near  Dera 
Ghazi  Khan  will  be  dismantled  almost  immediately  in  anticipation 
of  the  floods.  The  usual  hot  weather  high  winds  have  also 
commenced. 

Bhamo  is  becoming  a  frontier  position  of  some  strength.  Two 
forts  on  a  large  scale  are  nearly  completed,  and  a  third  one  not  so 
large  is  in  progress.  The  largest — Fort  C — will  accommodate  two 
thousand  men. 

Mr  J.  R.  Bell  has  arrived  at  Multan  to  commence  operations 
on  the  Chenab  Bridge.  Nothing  can  be  done  except  maturing 
plans,  collecting  plant  and  burning  bricks,  till  the  cold  weather, 
when  the  real  work  will  commence. 

A  COMMENCEMENT  is  being  made  at  once  with  the  road  from 
Assam  to  Burma,  discovered  by  the  exploring  party  under 
Captain  St.  John  Michell  ;  and  it  is  hoped  that  troops  will  be 
able  to  use  it  by  the  beginning  of  next  cold  weather. 

The  Viceroy  paid  a  visit  of  inspection  to  the  northern 
portion  of  Calcutta  to  satisfy  himself  as  to  the  sanitary  condition 
of  this  part  of  the  city.  He  was  accompanied  by  Sir  Henry 
Harrison  and  several  other  officers  of  the  Municipality. 

A  serious  accident  is  said  to  have  occurred  on  the  Bengal- 
Nagpur Railway  between  Darekassa  and  Salekassa.  It  appears 
that  two  goods  trains  came  into  collision  between  those  stations, 
and  the  second  guard  of  one  of  them  was  killed  and  about  twenty 
wagons  derailed. 

The  Alexandra  Bridge,  which  is  on  the  Pindi  side  of  Wazirabad 
station,  N.-W.  Railway,  caught  fire  on  Saturday  week  last.  For- 
tunately it  was  soon  discovered,  otherwise  a  most  terrible 
disaster  might  have  happened  ;  however,  only  a  little  of  the 
wood-work  was  destroyed. 

During  the  absence  of  the  Governor-General  in  Council  from 
the  Presidency,  the  Honorary  Assistant  Secretary  in  charge  of 
the  Military  Department  of  the  Government  of  India,  will  have 
charge  of  that  portion  of  the  Government  of  India,  Public  Works 
Department,  which  is  left  at  the  Presidency. 

It  is  in  the  contemplation  of  Government  to  extend  the  line 
from  Tarkessur  60  miles  on  the  other  side  of  the  Damooda,  in  the 
Sub-division  of  Jehanabad.  The  two  lines  will  be  joined  by  a 
bridge  over  the  Damooda  at  a  place  called  Raranagore.  The  ex- 
tension line  will  go  far  beyond  the  courts  at  Jehanabad. 

It  is  stated  that  Sir  Asman  Jah  will  take  advantage  of  Sir 
Charles  Elliott's  visit  to  Hyderabad  to  consult  him  regarding  the 
proposed  railway  extension  to  Raipur.  It  is  believed  that  the 
Minister  is  in  favor  of  the  project,  except  as  regards  extending 
the  guarantee  beyond  the  bounds  of  His  Highness'  dominions. 

Colonel  Lindsat,  R.E.,  the  Chief  Engineer  and  Agent  of  the 
Southern  Maharatta  Railway  Company,  has  been  inspecting 
the  different  lines  and  works  on  the  system,  and  is  none  the  worse 
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for  the  sudden  attack  of  rlieuniatism  which  affected  his  right 
arm  and  foot  when  tiavellins;  in  the  Madras  and  Mysore  Dis- 
tricts during  the  cold  weather. 

Nine  Indian  artizans  for  the  Glasgow  International  Exhibition 
left  Calcutta  on  the  27th  March  in  the  steamer  Clan  Maiheson. 
Two  are  Punjabis,  ami  seven  Bengali  Hindus.  Among  them  are 
two  wood  carvers,  two  jewellers,  two  potters,  two  Brahmin  sweet- 
meat makers,  and  one  barber.  All  the  exhibits  for  the  Exhibi- 
tion have  now  been  despatched. 

A  German  invention  of  considerable  importance  to  rice  millers 
is  being  perfected  at  Rangoon.  By  its  means  rice  will  be  polish- 
ed economically  by  electricity,  and  the  present  costly  buildings 
and  machinery  rendered  unnecessary.  The  inventors  think  that 
their  proceaa  will  be  as  important  to  the  trade  as  the  utilisation 
of  paddy-husk  as  fuel  proved  some  12  years  ago. 

The  Mandalay  Town  enbankment,  which  it  will  perhaps  be 
remembered  was  much  injured  by  heavy  floods  about  the  iniddle 
of  1886,  has  now  been  pnt  into  a  thorough  state  of  repair  at  a 
cost  of  over  four  and  a  quarter  lakhs  of  rupees.  The  greater 
portion  of  the  expenditure  has  been  incurred  in  constructing  a 
new  town  embankment,  and  new  bunds  and  sluices  at  Amarapoora. 

Sir  Cn.\.RLES  Elliott  and  Colonel  Conway  Gordon  had  a 
narrow  escape  last  Thursday  while  travelling  over  the  Bengal 
and  Nacpur  Branch  Railway.  A  rail  had  been  removed  by 
gome  budmashes  on  Wednesday  night,  and  the  goods  train 
which  just  preceded  that  •  conveying  Sir  Charles  Elliott  and 
Colonel  Conway  Gordon  was  derailed,  nine  wagons  being 
smashed. 

The  case  acainst  the  native  driver  and  the  others  concerned  in 
the  late  accident  on  the  loop  line  of  the  East  Indian  Railway  was 
beard  on  the  26th  instant  by  the  Sub-Divisional  Otflcer,  Rajmahal, 
who  has  sentenced  the  driver  to  undergo  six  months'  rigorous 
imprisonment,  his  fireman  has  been  fined  Rs.  24,  the  guard  is 
fined  Rs.  250  and  the  platelayer  a  nominal  fine  of  Re.  1.  It  is  pro- 
Ijable  that  the  driver  and  guard  will  appeal  against  this  punish- 
ment. 


Jetters  to  i\xt  CUbitor. 


When  the  expression  a)'     becomes  a  maximum,  X  =  R,  the  base  of  tht 
hyj).  log.  ;  therefore  when  the  formula  attains  a  maximum  value 


,(l+s/l'^  +  J'^) 


B "^ 

and  the  required  value  of  B  with  any  given  value  of    L  to   reach    the 
maximum  limit  can  be  determined  from  the  equation 
8eLa 


B= 


L- 


(A) 


The  formula  under  the  maximum  condition  will  tlien   l)e 

1 
Section  =  P  log       e 

1  1 

But  P-SO  B,    and  the  value   of  log,.-    e"    =  7    '""'  ''"^    ^'*'"e  "f 
the  whole  expres.sion  is 

.Section  =  80  B. 
The  value  of  B  being  obtained  from  the  equation  (A)  above. 

Values  of  B  for  maximum   results  are   given  below  by   way   of  ex- 
ample : — 

Sectional  areas. 
Square    feet. 

2-3.'; 

9-46 
21-45 
.S8-50 
60-92 
89 
...       124 
165 
...       L>U 
...       272 
...     2053 


The  Editor  desires  it  to  be  distinctly  ^mderstood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.] 


ON    THE    APPLICATION    OF    THE    MAXIMUM    FLOOD 
SECTION  FORMULA  TO  SMALL    AREAS. 

Sir, — At  Mr.  Craig's  request  I  enclose  a  copy  of  his  note  "  On 
the  Application  of  Maximum  Flood  Section  Formula  to  Small 
Areas." 

Please  publish  Mr.  Craig's  note  in  Indian  Engineering  if  you 
bave  room. 

This  note  is  to  be  read  in  connection  with  "  Discharge  from 
Catchment  Areas  "  by  the  same  author,  originally  printed  in  Pros. 
Ins.  Civil  Engineers,  Vol.  LXXX,  June,  188.5,  Paper  Noa.  2047  and 
2058;  and  reprinted  as  No.  LXXX,  Vol.  Ill,  No.  11,  November, 
1885,  Professional  Papers  on  Indian  Engineering,  third  series. 

BoLARUM  ;  March  22,  1888.  G.  K.  Watts. 

The  indiscriminate  use  of  the  formula  to  areas,  the  lengths  of  which 
«re  less  than  2-718  (  or  e)  miles  is  apt  to  lead  to  unsatisfactory  results, 
and  some  explanation  is  necessary  for  the  iiiformation  of  those  who 
have  not  closely  studied  the  problem. 

It  will  be  observed  that  within  the  limits  specified  for  any  particular 
value  of  L  there  is  a  certain  value  of  B  which  will  produce  a  maximum 
result,  any  increase,  as  well  as  diminution,  in  the  value  of  B,  leading 
to  a  smaller  sectional  area  ;  this  circumstance  is  more  particularly  no- 
ticeable for  values  of  L  less  than  unity  as  values  of  L  =^  1  to  c  ( when  the 
required  values  of  B  to  produce  a  maximum  result  is  infinity  ).  The 
values  of  B  are  very  large  compared  with  those  of  L  and  need  not  be 
considered,  as  such  proportions  are  very  seldom  on  the  plans  of  natural 
river  basins,  and  it  is  the  object  of  this  note  to  shew  how  these  values 
may  be  obtained  in  all  cases,  as  it  is  only  maxunum  results  that  we 
are  concerned  with  at  present. 

The  flood  formula  in  its  original  shape  being 


ki^[ziA) 


Flood  section  in  feet  =  80  x  B  log 


We  may  express  i 


We 


it  thus  =  log  J ^  1 


80  B 


B 

4 


may  further  modify  it    by  representing   the   fraction    within 
brackets  by  X  and  the  index  by  -  so  that  the  expression  will  be 

1 
Section  =  P  log   ^.^ 


L  —  •]  B  for  maximum^    -0204 

L  =  -2  B  do  =    -1183 

L  =  -3  B  do  =    -2681 

L  ^-  -4  B  do  =    -4818 

L  ^  -5  B  do  =    -7615 

L  =  -6  B  do  =  1113 

L  =  -7  B  do  =  1-544 

L  =  -8  B  do  =  2-062 

L  =  -9  B  do  =  2-632 

L  =  1  B  do  =  3-403 

L  =  2  B  do  =25-66 

L  =  2-718  B  do  =  infinity. 

When  any  dimensions  of  an  area  are  given  therefrom  in  which  L  is 
less  than  2-718  miles  if  B  is  greater  than  the  values  given  in  the  table 
for  the  particular  length,  the  tabular  values  are  to  be  used  as  civing 
the  maximum  possible  result  from  the  area,  and  not  the  actual  "value 
of  B  as  measured.  For  example,  if  in  any  particular  area  the  dirnen- 
sions  are  L  ^=  5,  B  ~  2-5,  the  value  of  B  to  be  adopted  is  -7615  and  not 
2-5  ;  but  if  L  -=  -5  and  B  =  -5,  these  dimensions  aie  to  be  used  in 
the  original  formula  in  the  usual  way,  the  maximum  of  the  area  not 
having  been  reached. 

By  way  of  still  further  illustrating  the  principle  two  examples  of 
areas  are  given,  the  dimensions  of  which  are  not  given  in  the  table  • 

(  1  )  Required  the  maximum  flood  section  of  an  area,  the   dimensions 

of  which  are 

L  =-175  miles  and  B=  -5  miles 

TVT     •  -D  J.    T        oTK       8  X  p  X  •175'       Miles. 

Maxnnum  B  to  L  =    175  = =     .nor 

e'—  -1752  095 

which  is  less  than  B  as  measured,  and  must  therefore  be   used   to   civc 
the  maximum  possible  result. 

Thus  maximum  section  =  80  x  -095  =  7-6  square  feet. 

(2)  Required  the  maximum  flood  section  of  an  area,  the  dimensions 
of  which  are  ^ 

L=  -26  miles  and  B  =  -1  mile 


Maximum  B  to  L  : 


e'—  -26^ 


which  exceeds  B  as  measured,  so  that  the  maximum  has  not  been 
reached  and  the  value  of  B  as  measured  must  therefore  be  used  in  the 
ordinary  formula. 


-26  (-26+  V     -26^   +    -1- 


Section      80  x  •]  log 

e 

=  R0x -1x1-69 

=  13-52  square  feet. 


16 


James  Ckaig,  M.I.C.E. 


"A  CAPITAL  SPEECH  AND  ITS  SUGGESTIONS." 
Sir,— Referring  to  your  remarks  on  Technical  Education  in  your 
issue  of  the  24th  March,  in  connection  with  the  Vice-Chancellor's 
Address  at  the  Bombay  University,  the  friends  of  M.  Joubert  and 
others  may  say  that  Government  has  done  what  it  could,  does  do 
what  it  can  in  this  direction  by  its  patronaee  of  iTidustrial  Exhi- 
bitions. The  answer  is  that  these  are  spasmodic,  sensational, 
temporary,  and— trumpery.  Gilt  and  gingerbread  tamashas  oi 
no  more  economic  worth,  having  no  more  abiding,  not  much  more 
useful  effect,  than  Jubilee  fireworks.  On  the  real  development 
of  industrial  art,  on  the  future  of  manufacture.s,  thev  have  and 
thfy  I  in  have,  but  little  effect.  What  is  wanted  is  a'perraanent. 
an  always  abiding  exemplar  and  teacher.  Something  after  the 
manner  of  the  Conservatoire  dcs  Arts  et  Metiers  at  Paris,  with 
its  instructional  exhibits  and  its  pi ofessorial  staff.  Much  patient 
teaching  of  eye  and  ear  and  understanding  is  needful,  such  teach- 
ing as  properly  conducted  technical  institutes  could  afford.  Our 
so-called  Economic  Museums  are,  for  the  most  part  musty,  dry-as- 
dust  inutilities,  and  in  no  sort  meet  the  requirements  of" ' 
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The  ELASTiciTr  and  Resistance  of  the  Materials  of  Enoi- 
NEERINO.  By  Wm.  H.  Burr,  C.E.,  formerly  Professor  of  Nation  al 
and  Technical  Mechanics  at  the  Rensselaer  Polytechnic  Institute. 
Second  Edition.     New  York  :  John  Wiley  and  Sons.     1888. 

The  present  year  is  only  just  in  its  infancy  and  we  have  already 
to  chronicle  the  advent  of  a  new  Engineering  work.  This  is 
particularly  welcome,  as  for  the  last  two  years  there  has  been  an 
almost  entire  cessation  in  the  production  of  Engineering  literature 
in  the  English  language,  and  besides,  most  of  the  existing  pro- 
fessional books  consist  of  reprints  of  old  works,  which  in  the 
continual  advance  of  constructive  science  are  left  far  behind  the 
proper    standard. 

The  volume  before  us  will,  in  our  opinion,  fill  a  very  consider- 
able gap,  and  from  its  great  superiority,  relegate  other  works  on 
the  same  subject  to  the  limbo  of  the  forgotten  past.  la  fact,  we 
can  confidently  predict  for  the  work  a  very  high  place  in  the 
mcAeof  fame,  and  that  it  will  be  considered  by  the  profession 
on  both  sides  of  the  Atlantic  as  a  text-  book  and  classic  for  many 
years  to  come. 

The  work  is  divided  into  two  distinct  parts,  which  are  termed 
"Rational"  and  "Technical."  Rational  must  be  a  newly  coined 
American  terra  which  we  should  translate  into  ordinarily  accepted 
English  phraseology  as  Theoretical. 

The  author  in  his  very  well  written  preface  is  quite  apologetic, 
and  as  we  think  most  unnecessarily  so  regarding  Part  I.  We 
cannot  do  better  than  quote  his  own  words  on  the  subject,  which 
are  full  of  pregnant  meaning. 

"The  first  or  'Rational'  part  of  this  work  is  intended  to  fur- 
nish an  analytical  or  rational  basis  for  the 'Technical'  or  practi- 
cal development  contained  in  Part  II.  It  will  undoubtedly  im- 
press a  great  number,  and  perhaps  all  Engineers  in  active  practice, 
that  it  is  unnecessary  to  the  proper  treatment  of  such  a  subject. 
Indeed,  a  very  considerably  extended  experience  in  iron  and  steel 
constructions  places  the  author  himself  in  position  to  fully  appre- 
ciate the  height  of  such  a  criticism  at  the  first  glance.  But  it 
may  be  contended,  and  he  thinks  must  be  admitted,  that  the  pre- 
sent advanced  state  of  Engineering  as  a  profession  implies  the  ex- 
istence of  something  that  may  be  called  the  'Natural  Philosophy' 
of  Engineering.  In  other  words,  the  Engineer  of  the  present 
time  must  meet  the  increased  and  increasing  demands  upon  him 
in  someone  or  more  speciality,  not  only  by  the  aid  of  sound  com- 
monsense  and  a  well  trained  judgment,  but  also  by  a  systematic 
knowledge  of  so  much  of  natural  philosophy  as  is  involved  in 
practical  Engineering  operations."  Passing  over  the  next  half 
page  our  author  continues,  "An  Engineer's  preparation  for  active 
practice  must  consist  both  of  that  ph  ilosophical  training  in  what 
is  largely  ideal  and  which  he  acquires  in  the  technical  school, 
and  of  the  purely  practical  training  of  the  first  few  years  of  his 
professional  life. 

"  The  first  or  '  Rational  '  part  of  this  work  is  then  designed  for 
few  others  than  technical  students,  although  there  are  Engineers, 
whose  tastes  induce,  or  circumstances  require,  investigations  in 
connection  with  the  elasticity  and  resistance  of  materials.  The 
writer  would  esteem  himself  fortunate  if  the  mathematical  portion 
should  find  favor  with  such  individuals  and  be  useful  to  them." 
We  thoroughly  agree  with  these  sentiments  ;  a  work  of  this  de- 
scription would  be  lamentably  incomplete  without  the  theoretical 
investigations.  The  days  are  past  now,  or  nearly  past,  in  which 
practical  Engineers  worked  more  or  less  by  rule-of-thumb  a  nd 
regarded  "  theory  "  with  distrust  and  contempt.  We  have  mended 
our  ways  in  this  particular,  and  although  as  a,  general  rule  the  rank 
and  file  of  English  and  American  Engineers  are  indubitably  infe- 
rior in  scientific  acquirements  to  our  neighbours  in  France,  Ger- 
many and  Italy,  still  the  growing  generation  is  now  fully  alive 
to  the  necessity  of  a  thorough  knowledge  of  mathematical  theory,  a? 
well  as  of  practise  in  the   technique  of  the  profession.     Witness  the 


numerous  Civil  Engineering  Colleges   that  are  springing  up  every- 
where which  were  unknown  in  the  old  days. 

The  advantage  of  dividing  the  work  off  into  two  parts  is  that 
one  can  take  up  the  "  Rational  "  part  or  leave  it  alone  as  he  likes  ; 
and  we  agree  with  our  author  that  most  readers  will  leave  it  alone 
as  it  looks  uncommonly  stiff  reading. 

Part  II.  is  most  ably  treated,  and  in  our  opinion  is  far  superior 
in  arrangement,  style  and  matter  to  anything  we  have  hitheito 
seen.  Everything  is  set  forth  in  the  clearest  manner  possible,  and 
the  results  of  the  various  experiments  made  on  the  strength  of 
different  materials  are  abstracted,  condensed,  and  tabulated,  so 
as  to  be  irameiliately  available  for  use.  There  is  no  necessity 
for  hunting  about  the  volume  to  find  what  one  requires,  as  is 
the  case  with  other  works  we  know  of  on  the  same  subject.  Every- 
thing is  as  clearly  set  down  as  possible. 

The  1st  Chapter  deals  with  Tension  in  Wrot  Iron,  Cast  Iron, 
Steel,  Copper,  Alloyed  Metals,  Cement  and  Brick,  and  lastly  Timber. 
The  second  with  the  same  materials  under  compression,  with  Bricks 
and  Brick  Piers.  The  3rd  Chapter  of  Part  II.,  or  the  7th  of  the 
whole  volume,  deals  with  the  compression  of  long  columns.  It 
commences  with  examples  of  the  moments  of  inertia  worked  out 
for  pillars  of  every  conceivable  shape,  either  made  beams  or  solid 
rollsd.  The  information  given  on  this  point  is  most  exhaustive. 
Then  the  several  formulae  are  given,  some  of  which  are  quite  new. 
The  list  of  "  Forraulse  for  Engineering  Practise  "  is  most  valu- 
able, as  we  at  once  obtain  applications  of  Gordon's  formula,  the 
co-efficient  varying  with  each  section  of  steel  or  of  iron.  Chapter 
VIII.  is  on  Shearing  and  Torsion.  Chapter  IX.  is  on  "  Bending 
or  Flexure,"  or  as  it  is  usually  termed  with  us  Transverse  Stress. 
First  flexure  of  solid  beams  is  treated  of  all  shapes  and  materials 
Rolled  iron  and  steel  X  beams,  (which  the  author  writes  as  "  eye" 
beams  !)  are  treated  on  in  the  fullest  manner,  such  as  we  have  never 
seen  before.  Then  the  flexure  of  built  beams  is  considered. 
Chapter  X.  deals  with  Connections  ;  Chapter  XI.  Miscellaneous 
Problems  ;  XII.  Working  Stresses  and  Safety  Factors  ;  and 
Chapter  XEII.,  the  last,  is  on  the  Fatigue  of  Metals. 

We  can  confidently  state  that  this  work  is  far  and  away  the  best 
of  any  on  this  subject  in  the  English  language,  and  being  quite  re- 
cent  it  embodies  all  the  latest  information  and  will  be  invaluable 
to  the  profession.  We  would  strongly  recommend  everyone  to 
get  it,  and  would  further  suggest  that  it  be  used  as  a  text-book 
in  the  Government  Engineering  Colleges  of  this  country.  The 
American  publishers  have  avoided  the  error  of  inconvenient  shape 
and  size  of  volume  which  disfigure  some  English  publications, — 
witness  "  Rankine"  with  its  squat  fat  shape  and  loud  red  cover, 
about  as  unsuitable  a  size  for  a  sober  work  of  i-eference  as  well 
can  be  imagined.  'Box's  Strength  of  Materials  has  the  same  fault, 
and  is  besides  very  confused  in  arrangement.  This  latter  is  now 
completly  cut  out  by  the  admirable  Yankee  book  we  have  been 
noticing. 


ff cto  gagli0  vtnb  ^^cyrints. 


ASTRONOMY  AND  METEOROLOGY. 
AsTKOS'OMY  for  Amateurs  :  A  Practical  Manual  of  Scientific  Research 

in  all  Latitudes,  Adapted  to  the  Powers   of   Moderate   Instruments. 

Edit,  by  .John  A.    Westwood   Oliver,   with  the  Assistance  of  T.    W. 

Black.house,  S.  W.  Burnhani  and  others.  Post   8vo,    jip,    312,    Long. 

mans  ...  ...  ...  ..  ...  7/6 

Ball  (R.  S.)  Story  of  the  Heavens.  ,Srd  ed,  8vo,  Cassell,     •        ...  3l/6 
Lanolby  (S    p.)  The   New  Astronomy.  Ilhist.  8vo.  Boston  ...  25/ 

ELECTRICITY  AND    MAGNETISM- 
Botton'K,    (S    R)   Electrical  Instrument  Making  for  Amateurs.     With 

59  Illusts.  8vo.  Whittaker  and  Co.  ...  ..  ...     .3/ 

Tkkoldhan-,  (Thos.     V.)     Voltaic   Eleetrlcity.     12mo.    sd.    pp.     132 

Longmans  ...  ...  1/2 

GEOLOGY,  MINERALOGY,  MINING. 
Daviks  (D.  C.)  A  Treatise  on  Earthy  and  other    Minerals   and  Mining 

2nd  ed.  Post  8vo.  pp.  34(V     Crosby  Lockwood  ...  ..12/6 

MATHEMATICS. 
Carroll  (J.)  Practical  Geometry  for  Art   Students.  8th  ed.  12mo,  sd„ 

pp.  96.  Burns  and  Oats  ...  ...  ■•  ••.•   1/ 

Dalton  (Rev.  T.)Excrcises  in  Arithmetic.  (Eton  Mathematical  Series  ; 

Post  8vo.  pp.  152.     Murray       ...  ...  •  '".  v 

Gray  (John  Y)  and  Lowson(George)  The  Elements  of  Graphical  Arith- 
metic and  Graphical  Statics.  Post  8vo.  pp   122.  Collins  ...3/6 
Smith  (C.)  A  Treatise  on  Algebra.  Post  8vo.  pp.  576  Macmillan     ...7/6 
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Cicucral    Articles. 


INUNDATION  CANALS. 
Crate  ok  Crib-work. 

By  a  combination  of  crates  and  fascines  a  lot  of  useful 
work  can  be  effected  in  controlling  and  directing  the 
wat*r-supply.  They  can  be  used  by  themselves  or  as  ad- 
juncts to  masonry  works. 

In  crate-work  only  one  skilled  man  is  required  to 
direct.  All  the  materials  can  bo  had  at  or  near  the  spot, 
and  the  neighbouring  villages  can  supply  all  the  labor 
required.  It  can  also  be  carried  out  rapidly,  and 
brought  into  use  at  once ;  whereas  masonry  requires  a 
good  deal  of  preparatory  work,  skilled  labor,  time  in 
construction  and  time  to  set. 

Matured  plans  in  the  sense  of  carrying  some  grand 
comprehensive  schemes  are  not  required  beforehand, 
because  crat€-work  admits  of  re-construction  and  re- 
arrangement. 

The  greatest  care  is  required  to  prevent  a  creep  of 
water  round  or  under  the  crate-work.  In  the  former  case 
the  work  is  speedily  out-flanked,  and  in  the  latter  case 
.scour  holes  are  soon  made  which  soon  swallow  up  the 
crate-work. 

To  prevent  creep  xinder  the  crates  the  writer's  usual  plan 
is  to  lay  down  a  mattress  of  fascines  with  their  lengths  in 
the  breadth  of  the  stream.  See  first  layer  of  fascines  in 
fig.  3.  The  second  layer  is  laid  transverse  to  the  first,  and 
the  double  mattress  is  kept  in  the  position  by  the  weight 
of  the  crate.  As  an  additional  precaution  before  putting 
in  the  second  layer  of  fascines,  the  voids  due  to  the  circular 
form  of  the  fascines  ma^  be  filled  up  with  clay  in  which 
plenty  of  twigs  are  mixed  up. 

To  prevent  creep  round  the  fianJcs  of  the  crate-bar 
the  whole  of  the  excavated  space,  should  be  filled 
with  fascines — see  fig.  2.  All  these  flank  fascines 
shwdd  have  their  lengths  in  the  direction  of  the 
current.  After  each  layer  of  flank  fascines  is  put  down 
all  interstices  should  be  filled  Avith  clay  well  mixed  with 
twigs ;  after  every  three  or  four  layers  have  been  put  in 
water  should  be  freely  thrown  on  this  mass  and  well  ram- 
med. 

It  is  evident  that  by  u.siug  a  succession  of  these  crate- 
bars,  the  water  can  be  raised  to  any  level  that  may 
be  necessary.  This  may  be  done  in  one  season  or 
tentatively  in  successive  .seasons.  In  the  case  of  falls 
the  neces.sary  contraction  of  waterway  can  be  given 
in  the  up-stream  crale-bar  and  the  necessary  splay  out- 
wards can  be  given  in  the  side-crates  of  the  down-stream 
bars.  Fly.  4  gives  the  arrangements  that  the  writer 
finds  to  be  the  best. 

When  means  and  opportunity  offer,  a  masonry  work 
such  as  a  bridge,  needle  regulator,  &c.,  can  be  construc- 
ted on  the  up-stream  side.  With  the  crate-bar  prot(iction 
very  shallow  foundations  may  safely  be  used.  The  wiiter 
has  built  needle  regulators  with  this  crate  protection 
consisting  simply  of  a  screen  wall  of  masonry  <nily 
strong  enough  to  withstand  the  water  ])ressure. 

In  his  work  on  the  "  Merv  Oasis  "  O'Donovan  describes 
the  raising  of  the  water  level  of  the  Murgab  River  8 
feet  with  only  fascines  of  giant  reeds,  stakes  and  clay. 
The  waste  weir  was  placed  in  the  bund,  and  consisted  of 
a  shoot  10  feet  wide  of  these  fascines  on  an  incline  of 
about  1  in  20.  As  there  were  no  crates  to  prevent  the 
creep  of  water  round  these  fascines  100  men  had  to  be 
constantly  working  to  replace  those  washed  out. 

In  a  similar  cyise,  no  crates  being  handy,  the  writer 
bunded  up  the  main  channel  completely,  and  retunjed 
surplus  water  to  it  through  numerous  very  crooked  es- 
capes, as  shewn  m  fig.  5.  Each  of  the.se  wa.s  small  enough 
to  be  easily  controlled.  This  was  certainly  a  primitive 
plan,  but  something  of  this  sort  is  often  useful  in  hasty 
river  work. 

Fig.  0  gives  an  isometrical  view  of  a  crate.  It 
will  be  fount]  convenient  in  practice  that  the  specified 
dimensions  of  a  crate   .should  mean  the  .space  that   the 


crate  requires,  and  not  the  rectangle  made  by  the  outside 
framing.  In  this  case  the  crate  would  be  considered 
as  one  measuring  6'  x  (i'  X  4,"  and  the  dotted  lines  shew 
how  these  dimensions  just  clear  the  butt  ends  of  the 
timber.* 

All  the  pieces  of  the  framing  arc  halved  one  into  the 
other,  the  uprights  inside,  f  The  battens  are  also  nailed 
on  from  the  inside.  They  an-  from  02  to  03  in  diameter 
and  spaced  at  about  0(5ft.  intervals.  When  the  crate  is 
packed  it  is  evident  that  the  uprights  cannot  be  torn  out 
till  the  whole  crate  collapses. 

The  most  excellent  wood  for  crates  is  "  hahiil  "  or  "  ki- 
kar"  (Acacia  Arabica.)  It  is  easily  worked,  very  tough 
and  very  durable.  The  "  ■'^hisham"  (Dalbergia  Sisu) 
cannot  be  easily  procured  of  the  requisite  girth,  and  to 
saw  up  larger  scantling  is  too  exjiensive.  The  wood  of 
the  tamarisk  and  poplar  is  generally  plentiful,  and  easily 
worked,  but  it  has  not  much  strength.  When  crates 
of  this  are  laid  below  spring  level  they  are  durable. 
Where  exposed  to  wet  and  dry  alternately  they  do  not 
last  more  than  one  or  two  seasons. 

If  the  blocks  of  burnt  clay  or  bricks  have  been  well 
packed  in  between  the  crates  the  decay  of  the  crates  does 
not  seem  to  affect  the  stability  of  the  work  much.  At 
the  same  time  crates  have  been  found  as  serviceable  after 
fifteen  years'  rough  work  in  a  rapid  (over  which  the  dis- 
charge was  over  1,.500  cubic  feet  per  second)  as  the  first  day 
they  were  put  in. 

For  packing  crates  the  writer  has  used  blocks  up 
to  24"  X  <S"  X  G",  burning  them  in  an  ordinary  flame 
kiln.  A  better  size  is  lS"x  ()"x  4".  No  skilled  labor 
is  reipiired  in  burning,  fur  the  whole  outturn  can  be 
utilized  in  some  way.  'fhe  cliief  thing  wanted  is  weight, 
and  the  best  burnt  surfaces  should  be  .selected  for  face 
work.  For  the  packing  at  the  crests  of  rapids  well 
burnt  blocks  must  of  course  be  used. 

The  writer  usually  made  his  fascines  10  feet  long  and 
2  feet  in  girth.  The  tanuirisk  that  grows  on  fresh 
alluvion  answers  capitally.  It  is  the  tamarisk  bush,  and 
not  the  tree  that  answers.  The  writer  has  used  the 
fronds  of  the  date-palm  and  even  the  seeds  of  tiger- 
grass  when  nothing  else  was  procurable  within  a 
reasonable  distance.  Tiger-grass  for  sluices  was  used 
for  a  5  feet  crate  fall  for  a  channel  having  a  bed  width 
of  18  feet,  and  a  depth  of  water  of  from  4  to  5  feet. 
The  foundations  were  laid  on  pure  sand,  and  yet  it  has 
worked  very  well  for  5  years.  At  the  end  of  each  season 
an  additional  line  of  crates  was  put  in  on  the  up-stream 
side  as  a  precaution.  The  fascines  should  be  tightly 
bounfl,  and  the  stuff  so  arranged  as  to  give  an  equal 
thickness  from  end  to  end.  The  fascines  must  pack  well 
together  or  the  .safety  of  the  work  is  endangered. 

KoREisHi ;  February  2G,  1888.  E.  A.  S. 
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XXIX. 

Setting  Eaves  of  tiling  in  lime  mortar. 


Items  per  100  s.  ft. 

No.  or 
Quantity. 

Uate. 

Amount. 

Total. 

(1) 

(2) 

(3) 

(4) 

(5) 

Labor.— 

Ma.soii8                    No.  ... 

1 

Coolies                     „     ... 

1 

Do.                     „    ... 
Bliistie                    „     ... 

u 

Grimliiig  Mortar  c.  ft. 
Siindries 

5 

Q 

Materials.  -  - 

^ 

Lime  dry  jjowder,  c.  ft. 

2-4 

Sand     „        „          „  ... 

2-4 

Surkhi  „        „          „  ... 

2-4 

Sundries 

Petty  Esta1>lislinieiit 

*  A  crate  of  this  size  with  its  butt  ends  on  is  about  the  largest  size 
that  can  ))e  liaiidleil  without  special  ap])liancea. 

t  The  girths  of  the  frame  pieces  should  not  be  less  than  l".ift., 
or  more  than  2 'Oft. 


--r 


|ANALS 


Ffff.  4. 

BLOCK       PLAN      OF    A      CKATE        FALL  . 


% 


Fu^.  6. 

ISOMETRICAL       VIEW       OF        THE        FRAME       OF    A        CRATE. 


-r'^ 


Th«  "  STAR"  Pr««.,  19,  L»ll  Bazar.  Calcutta. 
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THE  MANUFACTURE    OF   IRON    AND    STEEL 
IN  INDIA. 

V. 

For  the  production  of  one  ton  of  finished  iron  or  steel 
the   following   quantities   of  the  available  materials  are 
necessary  in  oir  case  : — 

Tons. 
Trou  ores  ...  ...  ...    1"80 

Charcoal  ...  ...  ...  ...    1-.30 

Mineral  coal  from  Warora  ...  ...   .3-00 

Limestone  ...  ...  ...  O'O.'J 

From  these  proportions  it  may  bo  seen  that  the  quanti- 
ty of  fuel  is  more  than  double  that  of  ore.  On  this  ac- 
count, and  as  besides,  for  well-known  reasons,  the  carriage 
of  ores,  even  weight  for  weight,  is  cheaper  than  the  car- 
riage of  fuel,  and  store  of  them  easier  kept,  an  iron-work 
should  always  be  built  as  near  as  possible  to  the  sources 
of  the  fuel. 

It  may  also  be  remarked  that  the  carriage  of  charcoal  is 
dearer  than  the  carriage  of  mineral  coal. 

A  suitable  place  for  the  iron-work  would  be  Diu'gapore 
on  the  Erau  stream.  This  place  is  surrounded  by  forests, 
has  enough  water  even  in  the  driest  season,  has  a  firm 
ground  for  building,  and  heavy  machinery,  cheap  stone  and 
lime,  has  also  the  advantage  of  being  situated  somewhat 
high,  and  is  therefore  more  within  the  influences  of  the 
breezes,  which  would  keep  the  iron-work  cool. 

This  place  could  also  be  cheaply  put  into  conununication 
with  Lohara  and  Warora  by  means  of  a  tramway,  as  there 
are  neither  hills  to  cross  nor  expensive  bridges  to  make. 
The  suitability  of  this  place,  however,  is  best  proved  by 
the  Mjip-plan  furnished  with  last  article  and  attention 
should  also  be  drawn  to  the  important  fact  that  this  place, 
on  the  Erau  stream,  is  the  only  one  between  Lohara 
and  Warora,  on  which  a  sufficient  supply  of  water  all  the 
year  round  may  be  relied  upon. 

There  is  no  doubt  that  with  such  excellent  raw  material 
as  the  Chanda  district  possesses,  an  excellent  quality  <jf 
cast-iron  may  be  jiroduccd,  and  it  follows  also  that  only 
siu:k  cast-iron  goods  should  here  be  turned  out  in  which  a 
good  quality  of  iron  is  of  importance,  and  which  are 
therefoi'e  sold  at  higher  prices. 

An  article  very  much  in  use,  and  the  manufacture  of 
which  would  be  particularly  suitable  to  our  circumstances, 
would  be  cast-iron  railway  wheels. 

It  is  a  strange  fact  that  for  a  long  time,  and  almost 
exclusively,  cast-iron  wheels  have  been  used  on  the  rail- 
ways on  the  American  Continent,  not  only  with  goods  and 
passenger  wagons,  but  also  with  locomotives  ;  whilst  in 
Europe  they  are  generally  used  with  goods  wagons,  never 
with  passenger  wagons,  and  by  no  means  with  locomo- 
tives. 

Considering   the   enormous    extension    of    railways   in 
America — the     mileage     being    greater     than     that    (jf 
England,  Germany,    Austria,   France,   and    Russia    taken 
together — it    might     be    correctly     presumed     that    the 
Americans  have    good    experience  in  this  matter.     When 
the  great  difference  in  the  price  of  a  cast-iron  wheel  and  a 
wheel   of  wrought-iron  and    steel   is   considered,  in  con- 
junction   with   the  enormous  quantity   used,  the   subject 
becomes   of  some    importance.     On   the   other   hand,   it 
may    be    a.s,sumed     that    the    Engineers    in    Europe,  to  i 
whom  the    use    of  cast-iron    wheels    is   no    secret,    have  ■ 
also    good    rea.sons     for    abiding    by    wrought-iron    and  j 
steel   wheels.      The  fact    of  cast-iron   wheels  being,   on 
European  railways,   limited  to  goods  wagons,  would  point  | 
to   a   want    of  confidence  in  the  safety  of  such    wheels 
against    brittlene.ss,    whilst    the    confidence    in   America 
in    the    freedom    from    brittleiiess   can   only    be   due    to 
the    wheels    being   made    of  a  more   reliable  ijuality  of 
cast-iron   and   under  a  corresponding  manipulation.     To 
'  uter  into  the  details  of  manufacturing  this  article    would  ' 
be    out   of  place    here  ;  let  it  suffice   to  say  that  in  this 
matter  the  greatest  care  has  to  be  used  in  the    choice    of 
the  materials,  as  well  as  in  the  fabrication,    if  the   article 
is  to  be  free  from  Haws  and  reliable  in  every  respect.  j 

Before  putting   in   use,   each  wheel  is  subjected  to  the  ' 


most  rigid  tests  for  solidit}',  strength,  sufficient  hardness 
in  the  flanges,  and  general  manulacture.  The  material 
used  in  America  for  cast-iron  wagon  wheels  is  grey  pig- 
iron,  obtained  from  rich  and  pure  red  iron  ore  melted 
with  cliarcoal,  corresponding,  therefore,  exactly  with  our 
circumstances. 

The  usual  duration  of  such  wheels  is  of  that  degree 
that  they  are  allowed  to  run  60,000  miles  in  full  con- 
fidence before  they  are  subjected  to  new  tests  as  to  their 
further  utility. 

At  the  late  Philadelphia  Exhibition  four  .such  wheels 
were  shewn  which  had  run  450,000  miles  without  having 
suffered  in  substance  or  appearance.  Another  speciality 
siutable  for  the  present  circumstances  is  the  production 
of  malleable  castings.  For  this  article  also  pig-iron  of 
the  best  quality  (reduced  with  charcoal)  is  adapted.  To 
explain  it  in  a  few  words,  the  cast  articles  are  imbedded 
in  material  giving  off  oxygen,  and  slowly  heated, 
whereby  the  carbon  is  driven  out  of  the  cast-iron  to  a 
certain  degree,  the  final  product  being  one  of  steel-like 
nature.  As  a  decarbonising  means  in  our  ca«e  the 
manganese  ores  of  Malaghar  and  Ramtek  (see  Map-plan) 
can  be  made  use  of  The  fabrication  of  malleable  iron 
has  lately  been  brought  to  great  perfection  in  certain 
parts  of  Europe  and  America.  The  following  articles 
might  be  here  produced :  ploughshares,  scythes,  hay-forks, 
rakes,  and  other  agricultural  implements ;  also  stirrups, 
liorse-bits,  keys,  small  wheels,  certain  parts  for  guns, 
rifles,  and  other  weapons,  double-eyes  and  other  parts  of 
machinery,  and  in  general  such  articles  of  complicated 
shapes  in  which  great  strength  is  not  required,  articles 
which  it  would  be  difficult  to  make  of  forge-iron. 

The  "  spiegeleisen "  necessixry  for  the  production  of 
steel  in  the  Bessemer  converter  cannot  be  obtained  from 
the  iron  ores  of  Chanda,  as,  notwithstanding  their  purity, 
their  contents  of  manganese  is  very  slight ;  "  spiegelei- 
sen "  would  therefore  have  to  be  imported.  From  the 
purity  and  uniformity  of  the  ores  and  fuel  treated  of,  it 
may  at  once  be  concluded  that  the  product  of  the 
blast-fnrnace  will  also  be  pure  and  uniform,  and  that  it 
will  therefore  be  possible  to  allow  the  pig-iron  to  run  in  a 
fluid  state  direct  from  the  blast-furnace  into  the  Bessemer 
converter,  for  the  manufacture  of  steel,  whereby  the 
cost  of  re-melting  would  be  saved,  as  is  successfidly  done 
in  Carinthia,  Styria  and  Sweden,  where  the  working  is 
carried  on  under  conditions  similar  to  those  in  our  case. 

The  finishing  process  of  rolling  the  Bessemer  ingots 
into  rails,  tyres,  plates,  &c.,  requires  no  particularly  high 
temperature,  and  can  therefore  be  effected  with  Warora 
coal  oi second  quality,  viz.,  slack  coal  at  Rs.  2-0  per  ton. 

It  may  not  be  out  of  place  here  to  meet  an  objection 
arising  from  an  opinion  still  often  entertained,  that 
for  the  purpose  of  producing  "  spiegeleisen  "  manganese, 
ores  may  be  added  to  iron  ores  devoid  of  it,  by  intro- 
ducing it  into  the  blast-furnace  in  proper  (juautities 
along  with  the  iron  ore. 

This  (|uestion  may  be  raised  in  <:iur  ca.sc,  as  mangan- 
ese ore  is  found  not  far  from  the  iron  ores  (see  Ma))- 
plan).  All  such  attempts  have  failed  in  practice  owing 
to  the  difficulty  of  reducing  manganese  ore.  It  is  found 
that  the  iron  ore  is  reduced  (the  oxygen  driven  out)  and 
carbonised,  therefore  ready  for  the  melting  process  when 
the  manganese  ore,  which  had  been  put  in  simultaneously 
with  the  other,  has  scarcely  commence<l  giving  off  its 
ox3'gen  ;  in  other  words,  has  scarcely  commenced  to  be 
reduced. 

The  natural  conseiiuence  then  results  that  the  man- 
ganese ore  (reaching  the  melting  zone  almost  unchanged) 
is  fused  in  this  condition  and  forms  a  good  part  of  the 
blast-furnace  slags  without  amalgamating  itself  with 
the  pig-iron. 

The  .simultaneous  reduction  of  oxide  of  manganese  and 
oxide  of  iron  can  only  take  place  when  the  pjirticles  ot 
both  are  most  intimately  mixed,  which  is  the  case  m 
iron  ores  containing  a  large  percentage  of  oxide  of 
manganese. 

An  alloy  of  metallic  iron  and  manganese,  the  so-called 
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"  ferromanganese,"  can  be  obtained  by  certain  mani- 
pulations ;  but  as  "  forronianganeso"  cannot  replace 
■•  spioffoleiseii,"  this  process  is  not  worth  farther  consider- 
ation in  this  place. 

The  following  is  the  estimated  cost  of  one  ton  iron  ore, 
fuel  and   flux,  including  freight  to   the  place   where  an 
iron- work  might  suitably  bo  erected  (vide  Plan  No.  1) 
Iron  ore  of  Lohara  . . .  Rs.     3     4     0 

Charcoal  ...    „       7     0     0 

Large  Coal  6     0     0 

Slack      „  ...    ,,300 

Limestone  •••    „       3     0     0 

It  will  not  be  out  of  place  here  to  bring  to  notice  a  new 
process  of  iron  and  steel-making  directly  of  ores,  which 
may,  under  the  pre.sent  conditions,  deserve  consideration. 

This  pnxjess  consists  in  melting  a  certain  amount  of 
pig-iron  of  the  best  quality  in  an  open-hearth  furnace  and 
adding  to  the  thin  fluid  metal  bath  so  obtained  iron 
ores  till  the  matter  has  been  decarbonised.  It  is  the 
oxygen  in  the  iron  ore  which  is  here  the  decarbonising 
factor,  the  metallic  iron  being  reduced  and  dissolved  in 
the  metal  bath. 

This  adding  of  iron  ore  is  continued  till  the  whole 
of  the  pig-iron  has  been  decarbonised  (which  is  experi- 
mentally ascertained)  when  "  spiegeleisen"  or  "  ferro- 
manganese" is  added  as  in  the  Bessemer  converter,  for  the 
production  of  a  given  quality  of  steel. 

It  is  scarcely  necessary  to  prove  that  for  this  process 
iron  ores  of  the  best  quality,  like  those  of  Chanda,  are 
'required. 

It  should  be,  however,  pointed  out  that  the  process 
under  explanation  requires  a  very  high  degree  of  heat,  as 
the  metal  bath  has  to  remain  perfectly  liipiid  even  in 
a  decarbonised  state  ;  the  metal  bath  must  also  be  cover- 
ed with  a  layer  of  slags  about  3  inches  thick  as  a  pro- 
tection against  the  flame  hovering  over  it,  which  would 
act  injuriously  upon  the  ores  floating  on  the  surface  of 
the  bath  till  they  are  dissolved. 

(To  be  continued.) 


LIGHTNING  CONDUCTORS. 

The  term  "  Electricity"  is  derived  from  the  Greek  word 
'  electron,"  which  means  amber,  from  a  discovery  made  by 
these  people  of  one  of  the  properties  of  the  latter ,when 
rubbed,  of  attracting  substances  ;  but  beyond  a  few  minor 
incidents  there  is  nothing  to  shew  us  that  the  ancients 
possessed  any  knowledge  of  the  science,  if  they  did,  it  must 
have  been  vague.  They  believed,  it  is  said,  that  lightning 
never  struck  further  than  a  few  feet  into  the  earth,  and 
were  sensitive  of  tlic  effbcts  and  damage  that  it  was  cap- 
able of  creating.  Sealskin  was  supposed  to  be  an  in- 
fallible protection  from  lightning  stroke.  Tents  were  made 
of  it,  and  we  read  of  the  Emperor  Augustus  always  carry- 
ing one  about  his  person  :  he  trembled  we  are  told,  at  the 
approach  of  a  stonn,  and  would  slink  away  into  the  cellars 
of  his  palace  on  the  .sound  of  thunder,  which  was  quite 
imbecoming,  we  should  .say,  the  character  of  one  of  the 
greatest  generals  and  rulers  of  the  age.  Such  behaviour 
coulfi  be  better  described  in  the  history  of  an  an-ant 
coward  and  tyrant  such  as  Caligula,  who,  we  are  informed, 
used  to  be  struck  with  terror  at  the  appearance  of 
lightning,  and  would  crawl  away  and  hifle  himself  under 
his  bed,  or  wherever  he  thought  there  was  shelter  to  be  had. 
The  ancient  inhabitants  of  Russia  regarded  thunder  as  an 
evil  deity.  The  Peruvians,  who  were  stm-worshippers, 
looked  n\xm  it  as  a  direct  curse  of  their  god,  tiie  places 
stnick  by  lightning  were  marked  off  with  signs,  and  no 
person  under  penalty  of  being  ex-communicated  from 
their  fcllowshij),  was  allowed  to  enter  them.  In  the  year 
1600  Dr.  Gilbert  wrote  a  treatise  on  electricity.  After- 
wards our  knowledge  was  extended  by  the  writings  and 
teachings  of  those  great  philosophers  Boyle,  Newton, 
the  Abbe  Chappe,  Franklin  and  Richmann.  T(j  account 
for  the  phenomenon  of  the  electric  current,  perhaps  no 
truer  illustration  could  be  found  than  the  simple   story  of 


the  boy  and  the  kite,  which  is  too  well-known  to  need 
repetition  here.  Dr.  Franklin's  theory  was,  that  all 
terrestrial  bodies  possessed  a  natural  quantity  of  the 
electric  fluid,  but  that  its  effects  became  known  only 
when  one  substance  contained  more  or  less  than  the 
natural  quantity,  which  condition  was  brought  about  by 
friction?  When  a  piece  of  glass  is  rubbed  by  the 
hand  the  equilibrium  is  lost,  the  electric  fluid  passing 
from  the  hand  to  the  glass,  so  that  the  hand  is  made  to 
contain  less  and  the  glass  more  than  its  ordinary  propor- 
tion. These  two  opposite  states  are  called  the  positive 
and  negative,  and  it  is  when  these  two  opposite  forces  tend 
to  unite  as  in  the  case  of  storm  clouds  a  flash  of  light  is 
seen.  A  "  flash"  may  take  place  between  two  clouds  or 
between  a  cloud  and  the  earth.  It  is  in  the  latter  case 
that  there  is  any  danger  of  mischief  being  done, 
according  to  the  distance  from  which  the  discharge 
takes  place,  and  the  higher  an  object  is  from  the 
ground  the  greater  risk  it  stands  of  being  stnick, 
and  hence  arises  the  necessity  of  employing  some  me- 
dium by  which  this  danger  can  be  intercepted.  The 
object  of  the  lightning  conductor  is  to  prevent  elec- 
tric discharges  within  the  protected  area,  or  to  act  as  a 
channel  for  the  safe  passage  of  the  fluid  to  the  earth. 
To  accomplish  the  end  for  which  it  is  designed,  certain 
conditions  are  laid  down,  each  of  which  has  been  based 
on  theory  and  observations.  The  matter  has  been  tho- 
roughly sifted  and  attention  drawn  to  the  importance  of 
the  subject  time  after  time.  Several  influential  persons 
have  got  together,  and,  with  the  aid  of  the  best  talent 
available,  drafted  from  all  the  learned  institutions  of 
Europe,  formed  a  conference,  and  framed  a  code  of  rules 
which  leave  nothing  to  be  disputed.  It  now  remains  to 
be  seen  if  these  rules  are  at  all  attended  to,  and  in  this 
city  in  particular  ;  whether  it  is  because  many  are  ig- 
norant that  any  such  rules  exist,  or  owing  to  the  neglect 
of  some  of  the  principal  items :  wherever  the  fault  lies, 
it  must  be  admitted  that  the  precautions  taken  in  Cal- 
cutta with  regard  to  the  aiTangement  of  conductors  are 
not  in  accordance  with  the  scientific  character  of  the  pro- 
ceedings, and  it  is  surprising  that  we  do  not  hear  of  many 
more  accidents  from  lightning  than  what  are  occasionally 
reported.  Perhaps  the  river  in  near  proximity  has  some 
influence  in  drawing  aside  the  danger.  The  illustrations 
given  by  me  arc  in  accordance  with  the  rules  and  speci- 
fications drawn  up  by  the  "  Liglitning  Rod  Conference" 
and  notes  that  I  have  taken  from  time  to  time. 

When  an  electrified  body  is  brought  towards  another, 
which  is  not  electrical,  the  latter  is  thrown  into  the  oppo- 
site state  of  electricity  as  long  as  the  excited  body 
remains  in  its  neighbourhood  ;  and  this  condition  of  elec- 
trical disturbance,  set  up  without  any  conduct  or  supjjly 
of  electricity,  is  called  i7?((!!W'^io'Ji.  The  discharge  between 
the  thunder-cloud  and  the  earth,  takes  place  when  the 
latter  by  the  induction  from  the  electricity  of  the  clouds 
becomes  charged  with  contrary  or  negative  electricity,, 
and  when  the  tendency  of  the  positive  and  negative 
forces  to  combine  exceeds  the  resistance  of  the  air.  The 
lightning  conductor  has  been  designed  to  either  pre- 
vent discharges  by  drawing  oft'  the  free  electricity  which 
surnninds  it,  leading  it  into  the  atmosphere  above  and 
thereby  neutralizing  the  positive  fluid,  or  if  a  discharge 
does  take  place  through  any  sudden  cause,  the  conductor, 
which  is  the  nearest  object,  and  oftimng  the  least  resist- 
ance, receives  the  stroke  and  carries  it  safely  to  the  ground. 
If  the  earth  comicctions  are  good,  the  danger  is  over ;  but 
if  otherwise,  a  great  amount  of  injury  may  bo  done.  If 
the  earth  connections  are  not  perfect,  just  as  it  happens 
when  there  is  no  conductor  at  hand,  the  lightning 
strikes  the  earth,  and  tries  to  .seek  out  a  place 
where  to  lodge  itself;  if  it  cannot  do  this  effectual- 
ly it  flies  off  in  .some  other  direction,  where  perhaps 
it  meets  with  a  jjartial  conductor,  then  in  another  and  so 
on  till  it  finally  settles  in  some  water-pipe,  tank  or  in 
the  earth  in  a  more  favorable  part.  It  is  the  same  with 
the  conductor  if  the  earth  connections  are  not  good,  and 
the  supposed  conductor  is  simply   lodged  a   foot   or   two 
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below  ground,  say  on  a  stone  block,  or  perhaps  built  into 
masonry,  which  is  not  an  improbable  course  some  would 
adopt  to  give  the  rod  a  support,  out  of  ignorance  of  its 
use.  In  any  of  these  cases  the  lightning,  which  is  all 
along  "high  tension"  on  meeting  a  current  of  the  oppo- 
site nature,  will  be  the  cause  of  a  violent  -discharge, 
which  will  rend  the  block  of  stone  or  masonry  or  leap 
off  as  explained  above,  in  the  direction  of  the  building, 
where  the  result  can  be  better  imagined  then  described. 

An  amusing  story  is  told  of  a  certain  vcdi,  or  governor, 
of  Scutari,  which  accounts  for  the  destruction  of  the  castle 
there.  It  appears  that  this  individual  was  informed  that 
a  learned  man,  or  <jiaour,  by  name  Franklin,  had  invented 
a  contrivance  by  the  careful  use  of  which  lightning 
strokes  were  rendered  harmless.  He  at  once  made  up 
his  mind  to  get  one  of  these  wonderful  machines,  but 
thought  the  price  rather  high.  Yet  something  was  to  be 
done  to  satisfy  his  curiosity  and  great  desire  to  become 
the  happy  possessor  of  one,  so  he  immediately  sent  for 
a  part  of  a  conductor  from  abroad,  thinking  that  the 
lower  portion  was  unnecessary,  and  when  it  arrived  had  it 
erected  over  the  powder  magazine  of  the  castle.  A  day 
arrived  (after  a  succession  of  many  months  of  fine 
weather,  during  which  our  friend  was  beginning  to  get 
impatient  and  annoyed)  on  which  a  heavy  storm  came 
on,  and  the  vcdi  took  up  a  position  where  he  could  get 
a  good  view  of  what  was  going  on,  and  awaited  the 
result.  Shortly  a  flash  was  .seen  followed  by  a  tremendous 
report,  and  when  all  was  over,  the  unfortunate  governor 
had  the  misfortune  of  beholding  his  favorite  castle  in 
ruins.  His  feelings  can  be  still  better  imagined  when  the 
information  was  brought  him  that  a  certain  chief  of  the 
place,  remarking  on  this  great  ecientific  hobby  of  his,  said, 
*'  God  is  great  and  the  vali  is  an  ass  !  He  has  swallowed 
the  Giaour's  dart  and  paid  them  for  it  in  the  bargain.  His 
face  is  blackened  for  ever.  Allah's  will  be  done." — Tra- 
vels in   Upper  Alhomia,  by  Spiridion  Gopcevich. 

There  are  several  rules  to  be  observed  with  regard  to 
designing  of  conductors,  which  I  will  try  and  explain  in  a 
concise  form.  First.  The  metal  must  be  selected.  There 
are  only  two  descriptions  to  choose  from — iron  or  copper. 
Iron  is  cheaper  than  copper,  but  its  conductive  power  is 
about  |th  less.  The  relative  conducting  power  of  the 
several  metals  is  as  follows  : — 

Silver     100       Zinc       29     Tin     14     Platinum  8 

Copper  92  Bronze  22  Iron  18  German  Silver  5'9 
Gold         65       Brass     l.S     Lead  8 -.1     Bismuth  19 

Iron  to  be  effectual  should  be  galvanized.  If  not,  when 
it  begins  to  rust,  this  acts  as  an  impediment  to  the 
progress  of  the  electricity,  for  rust  is  a  non-conductor. 
I  don't  think  there  are  many  rods  in  this  city  that  are 
galvanized.  I  have  seen  several  of  them  tarred  or 
painted  over,  which  certainly  does  not  improve  them. 
Second. — Every  conductor  should  terminate  in  a  point, 
for  the  simple  reason  that  a  point  offers  the  best  and 
easiest  passage  for  the  egress  and  ingress  of  the  fluids. 
There  is  no  necessity  for  having  a  zig-zag  arrangement. 
A  straight  point  is  all  that  is  required,  but  in  the  case 
of  copper  terminals  it  is  recommended,  that  a  foot  below 
the  top  a  collar  should  be  fixed  on,  with  three  or  four  points 
about  G"  each,  screwed  in  and  soldered.  Third. — The 
passage  must  be  continuous,  that  is  to  say,  the  condTictor 
should  have  no  joints  if  possible,  except  of  course  where 
it  cannot  be  helped,  as  for  instance,  at  the  junction  of 
the  terminal  and  the  rest,  a  single  joint  may  not  matter 
much,  and-  it  should  be  of  the  one  metal  throughout. 
Fowrth. — Insulation  is  not  permitted  under  any  con- 
dition. The  conductor  should  be  attached  to  the 
building  by  hooks  or  clips  of  the  same  metal  as  its  own, 
allowing  a  little  slip  for  expan.sion  or  contraction.  In- 
sulating, they  say,  robs  a  rod  of  some  of  its  power,  for 
when  a  rod  gets  inductively  excited  on  the  approach  of 
a  storm-cloud,  it  draws  off  the  electricity  which  accuma- 
lates  about  the  building,  and  thus  prevents  disruptive 
discharges,  whereas  if  it  is  insulated  it  may  be  the  cause 
of  such  disturbances.  How  many  buildings  are  there 
where   these  precautions  are  taken.  ?   The   generality  of 


them  you  will  notice  are  held  out  from  the  wall  by  wooden 
brackets.  Fifth. — Conductors  should  be  led  for  some  dis- 
tance into  the  earth  below,  till  soft  or  wet  soil  is  reached  ; 
either  that  or  into  a  well,  drain,  or  swamp  near  by  :  and 
again  the  lower  extremity  might  be  riveted  to  an  earth 
plate,  either  flat  or  cylindrical,  of  not  less  than  9  square 
feet  of  superficial  area,  and  the  space  about  filled  with 
coke  or  cinders.  A  practice  should  be  made  of  leading 
the  water  from  the  down  pipes  or  spouts,  or  any  pump 
near  by  on  to  the  surface  in  contact,  so  that  the  light- 
ning discharge  might  be  distributed  over  as  large  an 
area  as  possible.  The  earth  plate  must  be  of  the  same 
metal  as  the  conductor,  otherwise  destructive  galvanic 
action  will  set  in.  Chain  connections  are  not  to  be  relied 
upon  ;  it  is  far  better  that  the  conductor  shoidd  be  in  direct 
contact  with  the  plate  and  fixed  to  it.  In  conclusion,  it 
is  recommended,  that  buildings  of  any  great  length  should 
be  protected  by  three  or  more  vertical  conductors,  and 
these  should  be  joined  by  horizontal  ones,  especially  where 
there  is  any  metallic  work  about  the  building,  it  should 
be  connected  with  the  conducting  system.  To  prevent 
explosion  during  transmission,  long  lines  of  horizontal 
conduction  should  have  intermediate  earth  connections. 
The  free  electricity  with  which  buildings  are  charged  by 
induction  will  in  every  case  accumulate  with  the  greatest 
intensity  about  the  ridges  or  gables,  it  is  therefore  neces- 
sary to  place  a  point  at  each  gable.  Everj'  chimney  or 
ventilator  too,  should  have  a  point  attached  to  it,  and 
in  the  case  of  factory  chimneys,  there  should  be  a  copper 
band  round  the  top  and  stout  sharp  copper  points  about 
1  foot  long  placed  at  intervals  throughout  the  circum- 
ference, in  order  to  offer  a  path  of  superior  conduction 
to  that  of  the  heated  air  ascending  from  the  chimney. 

The  probable   cost  of    the   different   sections  and  de- 
scriptions of  material   commonly   employed  for  the   pur- 
pose of  electrical  conduction,  will  be  as  follows  : — 
Iron.  Galvd.    Iron    Copper  Tape.       Galvd.  Iron         Copper 

Rope  Rope. 

l"dia.   @/6ft.    @    /8    ft.     |x  J®    /12 ft.  9  B.  W.  G.  7  strand, 
li"         @/8ft.     @    /12  ft.   IJx  J@]/2    ft.  orV'dia.  @/2ft.@/10ft 
14"         @/12ft.    @  1/1    ft.   H  X  j@l/8ft. 

The  copper  terminal,  coupling,  and  earth-plate,  will  be 
extra,  say  terminal  5'  long  with  collar  and  three 
spikes,  about  Rs.  30,  coupling  Rs.  5,  and  earth-plate 
Rs.  25.  The  above  in  galvanised  iron  will  cost  Rs.  7-8, 
1-12,  and  5,  respectively.  J.  N.  Connelly. 


EXPERIMENTS    ON   BELLITE   IN  BELGIUM. 
[Translated  exprej^sly  for  Indian  Engineering 
fro^n  "  Annales  Industrielles."] 

Bellite  is  a  new  explosive  manufactured  in  Sweden 
which  bids  fair  to  oust  dynamite  for  blasting  operations. 

The  following  experiments  took  place  on  the  1 9th  De- 
cember at  Borgherout,  near  Antwerp,  and  lasted  from 
mid-day  until  three  in  the  afternoon.  The  experiments 
were  conducted  under  the  superintendence  of  M.  Collard, 
Captain  Jannsen,  and  others.  The  inventor,  M.  Lamm, 
manager  of  a  manufactory  of  bellite  at  Rotebra,  near 
Stockholm,  was  represented  by  M.  Herlitz  and  by  the 
Consul-General  of  Sweden  and  Norway. 

The  explosive  was  in  a  large  tin  plate  box,  and  resembled 
in  color  and  pulverulence  nothing  so  much  as  Nestle's 
infant's  food.  First  of  all  a  large  cartridge  was  filled  with 
bellite  into  which  a  lighted  Bechford  fu.se  was  in- 
serted. The  fuse  burnt  right  out  to  the  bottom  without 
igniting  the  bellite.  Another  charge  furni.shed  with  a 
fulminating  cap  exploded  with  a  loud  detonation,  excava- 
ting a  large  hole  in  the  ground,  although  the  cartridge 
had  been  placed  on  the  surf;ice,  which  proves  the  explosive 
to  be  of  great  power. 

The  third  experiment  consisted  in  placing  two  car- 
tridges of  bellite  into  a  stove  heated  to  a  white  heat,  which 
were  .seen  to  melt  like  grease,  shrivelling  up  while  burn- 
ing and  giving  out  a  pretty  colored  flame.  The  fourth 
experiment  was  for  the  purpose  of  testing  the  force  of  the 
new  compound.  A  tin  box  containing  .500  grammes  of  bellite 
was  placed  on  the  ground  next  to  a  steel  rail.  The  specta- 
tors then  retired  to  a  distance  of  50  yards,  and   the  ex- 
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plosive  was  fired  by  meaus  of  a  fuse  and  fulininatiug 
cap.  Oue  piece  of  steel  2  feet  iu  length  was  torn  from  the 
centre  of  the  rail  and  hurled  a  long  way  off  into  the  fields. 

The  same  effect,  but  iu  an  increased  degree,  was  then 
produced  by  means  of  a  cartridge  holding  800  grammes. 

Another  test  of  the  force  of  this  explosive  was  made  by 
breaking  iu  two  a  bulk  of  pitch  pine  1  foot  square,  into 
which  a  hole  of  3  centimetres  had  been  bored,  containing 
a  charge  of  108  grammes. 

This  experiment  was  made  3  times  and  one  of  them 
•was  remarkable  from  the  fact,  that  the  lateral  escape 
of  the  gas  had  cleanly  split  the  beam  up  its  length  :  this 
gives  rise  to  the  hope  that  the  use  of  bellite  in  mines 
and  quarries  will  be  advantageous  in  point  of  view  of  the 
quality  of  the  blocks  detached  by  an  explosion. 

Another  experiment  suggested  by  the  "  Precurseur,"  of 
Antwerp,  was  made  with  the  dynamite  termed  "  palleine" 
manufactured  at  Arendonck,  which  gave  results  nearly 
the  same  as  bellite. 

It  was  definitely  established,  that  bellite  is  absolutely 
unaffected  by  shocks.  To  prove  this,  a  wooden  and  a 
tin  box  filled  with  bellite  were  placed  against  a  fence  and 
Captain  Jannsen  fired  a  dozen  bullets  at  20  paces  dis- 
tance into  the  boxes.  The  boxes  were  naturally  perforated, 
but  the  bellite  did  not  explode.  Palleine  was  put  to  the 
same  test  with  similar  results. 

Another  more  conchisiveproof  of  the  impervious  nature 
of  bellite  as  regards  explosion  from  shock  due  to  another 
mine  being  fired  in  its  proximity,  which  is  a  weak  point 
with  dynamite,  was  made  as  follows.  Two  cartridges  of  the 
explosive  absolutely  bare  of  any  paper  covering  were 
placed  side  by  side  5  centimetres  apart,  and  one  was  fired. 
The  first  naturally  blew  the  second  to  powder,  but  did  not 
explode  it. 

Lastly  a  weight  of  20  kilogrammes  was  dropped  from 
a  height  of  1 6  feet  on  to  some  bellite  enclosed  by  two  iron 
plates  and  the  charge  did  not  explode. 

The  product  will  be  experimented  on  further  by  the 
committee  of  the  Belgium  Artillery  next  March.  If  it  is 
shewn  that  bellite  will  stand  being  fired  in  a  shell  without 
exploding,  its  safety  under  manipulation  of  any  kind 
will  be  assured. 

In  order  to  fire  the  explosive  at  the  proper  time,  either 
a  time  fuse  will  have  to  be  employed,  or  else  the  pene- 
tration of  the  projectile  into  a  solid  body  might  produce 
the  required  effect.  Suddenly  arrested  motion  produces 
heat,  which  will  be  sufficient  to  light  a  charge  of  ordinary 
powder  inside  the  shell,  the  pressure  of  which  will  ex- 
plode the  bellite. 

NAGPUR  WATER-WORKS. 

The  Working  of  the  Scheme. 

III. 

Evaporation. 

Our  knowledge  on  this  subject  has   advanced  no  further 

during  the  last   5  years   but  sanction  has  been   obtained 

to  carry   out  some  experiments    next  .season. 

ConHwm-ption  of  Water  from  the  Renervoir. 

1.  The  regularity  of  the  consumption  in  corre.sponding 
months  of  each  year  noticed  in  the  previous  report  still 
continues,  and  a  Table  has  been  drawn  up  showing  the 
average  consumption  in  each  month  for  each  series  of 
5  years  and  general  averages  obtained.  It  was  observed 
that  the  least  consumption  is  in  the  month  of  January 
and  averages  9,723,7()7  cubic  feet,  and  that  the  gi-eatest 
consumption  is  in  May  averaging  18,12.3,700  cubic  feet, 
or   nearly   dotible   that  in  the  cold  weather. 

The  diagram  attached  _/if/.  1,  Plite  III.,  gives  a  very 
clear  idea  of  the  increase  of  consumption  as  the  hot 
weather  appn^aches. 

2.  In  dealing  with  the  figures  of  total  consumption  in 
the  previous  report,  it  was  omitted  to  be  pointed  out  that 
before  a  fair  comparison  of  the  consumption  in  each  year 
could  be  made,  the  length  of  the  interval  between  the 
time  the  reservoir  fell  below  the  waste  weir  level,  and 
the  time  it  reached  the  lowest  level  at  the  end  of  the 
hot  season,  must  be  taken  into  account. 


3.  In  diagram  No.  2,  Plate  III.,  the  total  consump- 
tion is  given,  and  the  number  of  days  over  which  it 
was  spread  in  each  year.  It  can  then  be  seen  what  a 
difference  there  must  be  when  the  length  of  the  dry 
season  varies  from  221  to  295  days,  or  an  interval 
of  over  3  months.  To  make  a  fair  comparison,  therefore, 
it  is  clear  that  the  quantities  must  be  reduced  to  the 
average  daily  consiimptidn.  This  has  been  done  iu 
diagram  No.  3,  Plate  III.,  graphically.  The  extra- 
ordinaiy  closeness  of  results  are  then  much  more  striking 
than  when  the  totals  are  alone  considered  for  the  whole 
year. 

4.  The  averages  for  each  of  5  years  are  series : — 

(i.)     415,987    c.  ft. 
(ii.)    421,553      „ 
_  (vii.)    427,271      „ 
which  show   a   slight  advance   for   each  series,   but   the 
difference  is  so  small  as  to  be  practically  nil. 

5.  The  general  average  is  421,609  c  ft.  daily,  i.  e. 
2,635,054  gallons. 

The  population  at  the  last  census  was  over  100,000, 
but  as  some  of  the  higher  portions  of  the  City  are  still 
unsupplied,  it  will  not  be  far  wrong,  if  it  is  assumed  that, 
the  originally  estimated  number,  viz.,  84,000  people 
draw  from  the  distribution  pipes,  and  the  supply  per 
head  per  diem  would  then  be  31  gallons,  which  includes 
loss  by  evaporation  and  leakage. 

The  average  number  of  days  interval  between  the 
monsoons  is  256  or  8J  months. 

6.  It  was  seen  that  the  daily  consumption  iu 
the  shortest  dry  season  of  221  days  averaged  492,122 
c.  ft.,  and  in  the  longest  dry  season  of  295  days,  only 
395,593  c  ft. 

It  is  not  quite  clear  why  the  longest  interval 
should  have  the  least  daily  consumption ;  it  might 
be  thought  that  the  late  rains  would  be  conducive 
of  large  consumption,  but  the  contrary  appears  to  be 
the  case,  and  probably  with  late  rains  the  evaporation  is 
less  active  towards  the  end  of  the  prolonged  hot  season, 
on  account  of  the  saturation  of  the  air.  In  any  case  the 
figures  are  difficult  to  explain,  and  it  may  be  that  the  com- 
paratively large  average  daily  consumption  in  1886-87  is 
merely  due  to  the  unusual  dryness  of  the  whole  season, 
the  cold  weather  rainfall  being  only  "53  inches. 

7.  Referring  once  more  to  the  average  daily  consump- 
tion for  each  series  of  5  years,  the  regularity  of  the 
figures  is  the  more  striking  when  it  is  rem  embered  that 
not  only  has  the  population  of  the  City  largely  increased 
since  1872,  but  that  a  large  extension  of  the  distribuiiou 
pipes  has  occurred,  and  when  these  facts  are  considered 
it  is  difficult  to  understand  how  the  consumption  shews 
little  or  no  increase  at  the  end  of  15  years. 

8.  When  the  scheme  was  completed  in  1872,  there 
were  4  J  miles  of  distribution  pipes  and  80  public  drink- 
ing f(juntains  in  the  City. 

There  are  now  lOJ  miles  of  pipes,  174  public  fountains 
and  384  pri\ate  taps,  and  yet  the  astounding  fact  remains 
that  the  records  shew  little  or  no  increase  in  the  consump- 
tion of  water. 

{To  he  continued.) 


A  MICROSCOPE  ILLUMINATOR  AND   POLARIZ- 
ER  TO  OBSERVE  EXTREMELY  MINUTE 
OBJECTS. 
By  G.  Dubern. 

This  little  appliance  centuplicates  the  searching  powers 
of  the  microscope  and  renders  most  distinct,  objects 
floating  iu  liquids,  which  hitherto,  I  believe,  the  very 
best  and  most  powerful  instruments  had  great  difficulty 
in  tracing  at  all. 

Having  iu  view  to  check  the  accuracy  of  some  specu- 
lations and  inferences  on  the  origin  of  life,  and  expecting 
to  have  to  observe  very  minute  germs  or  protozoa  pro- 
bably below  one  hundred  thousandth  of  an  inch,  a  prelimi- 
nary investigation  of  the  best  conditions  to  direct  the 
most  intense  light  on  such  minute  objects  became 
necessary. 
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From  the  want  of  a  better  course,  the  use  of  some 
■coloring  material  to  reveal  what  could  not  be  seen 
without  it,  was  no  doubt  often  serviceable.  But  it  must 
be  admited  that  if  objects  have  any  chance  of  being  seen 
without  beins;  interfered  with  in  any  way,  that  is  by  far 
the  better  course.  With  this  peculiar  sort  of  inves- 
tigations, that  is  more  necessary  yet,  than  with  plain 
observations  of  a  less  profound  character,  in  order  that 
there  be  less  room  for  doubts,  so  often  surging  at 
the  limit  where  practical  observations  approach  the 
grounds  of  abstract  principles.  Once  laid  down  that 
the  objects  to  be  looked  for  were  to  remain  in  their 
natural  state,  there  was  apparently  but  one  course  left  to 
secure  sufficient  definition  of  outline,  by  necessarily  very 
transparent  bodies,  and  that  was,  that  anything  else  but 
the  object,  should  be  deprived  as  far  as  practicable  of  any 
light,  and  that  no  light  should  reach  the  retina  but  the 
■one  reflected  by  the  objects   to  be  observed. 

To  secure  this  last  condition,  or  at  least  attempt  to  do 
so,  the  well  known  oblique  lighting  by  a  strong  artificial 
light  froui  under  the  stage  was  tried  as  a  "  feeler,"  but 
pure  water  or  pure  nitric  acid  and  a  very  clean  slide 
shewed  no  trace  of  the  life  germs  sought  for.  Minute 
bubbles  and  scratches  of  the  glass  were  very  plain  indeed, 
and  no  wonder,  being  fully  one  hundred  times  larger 
than  what  was  looked  for  or  reflecting  to  the  eye  from 
their  surface  100x100  =  10,000  times  more  light  than 
could  be  expected  from  the  size  of  the  objects  hunted  for. 
This  very  simple  calculation  pointed  to  the  right  line  to 
be  adopted  ;  for  failure  of  detection  was  rather  attributed 
to  imperfect  means  of  observation  than  to  actual  absence 
•of  germs  looked  for. 

Evidently  no  light  was  to  be  lost,  and  much  stronger 
light  than  artificial  light  needs  be  used ;  specially,  as 
with  such  very  great  angle  of  incidence  as  is  necessitated 
by  sub-stage  lighting,  nine-tenths  of  the  light  are  re- 
flected and  totally  lost  to  microscopic  observations.  Hence 
nothing  short  of  the  sun's  light  could  do,  even  more  than 
that  was  desirable,  not  in  quantity,  but  certainly  in  in- 
tensity ;  hence  a  lens  was  adopted  to  focus  the  sun's 
light  to  a  dot.  But  this,  it  needs  be  said,  was  in  direct 
opposition  to  all  scientific  instructions  on  the  microscope. 
Of  course  any  organic  substance  placed  at  such  focussing 
of  the  sun's  rays,  as  is  well  known,  is  either  baked  at 
once,  or  even  set  on  fire.  Yet  such  intensity  of  light  was 
nevertheless  indicated  as  useful,  though  the  heat  was  no 
doubt  extremely  objectionable.  One  was  to  be  kept,  the 
other  eliminated.  It  was  also  most  desirable  to  have 
polarized  lighting  of  the  field  where  the  searching  was 
to  proceed. 

The  above  several  conditions  were  partly  satisfied  by 
an  extremely  simple  disposition,  namely,  by  inclining 
very  much  the  condensing  lens  to  the  sun's  direct  rays, 
in  order  to  diminish  the  extreme  heat  of  a  circular  focus 
of  rays,  and  to  transform  it  into  a  narrow  long  one.  By 
careful  adjustment,  some  monochromatic  lighting  of  part 
of  the  field  was  possible,  just  as  well  as  something  ap- 
proaching to  polarized  light.  "With  great  patience  and 
perseverance,  often  set  at  naught  through  the  sun  con- 
tinually altering  the  several  adjustments,  from  its  diurnal 
motion,  it  was  possible  to  light  the  field  directly  from 
above,  and  somewhat  in  the  usual  manner  adopted  for 
opaque  objects,  but  make  it  subservient  to  transparent 
objects  observation.  Now  and  then,  for  some  seconds  or 
a  minute,  a  very  great  deal  more  was  to  be  seen  of  what 
there  is  in  the  best  filtered  water  or  in  the  purest  nitric 
acid  than  is  customary  with  the  recognised  way  of  lighting 
the  microscope  field.  In  fact,  in  one  case  nothing  at  all 
is  to  be  seen,  and  in  the  other  way  thousands  of  glittering, 
sparkling  and  grovelling  little  star-like  specks  shew 
themselves.  The  main  object  in  view  had  therefore  been 
perceived,  but  the  way  of  observing  it  was  so  incommodious, 
so  unpractical  that  better  dispositions  need  be  designed  at 
once. 
The  conditions  to  be  carried  into  practice  were — 
1st. — The  greatest  or  most  intense  lighting  possible  of 
objectt 


2nd. — Injurious  heat  to  the  observed    object    to  be 
avoided. 

Srd. — No   light   to  enter  into  the  microscope  (so  far  as 
at  all  practicable)  except  the  one  reflected  by  the  object. 

4th. — Polarized  lighting  of  object. 

All  the  above  cannot  be  rigorously  carried  out,  spe- 
cially when  it  is  in  connection  with  an  instrument  which 
shews  a  hair  as  thick  as  one's  thumb,  and  more  ;  but  the 
theoretical  investigation  of  what  is  needed  is  excellent 
guidance  to  determine  to  what  extent  some  conditions 
may  be  sacrificed  in  order  to  keep  to  others. 

Fig.  1. 


First. 

In  Jig,  1,  let  C  be  the  object  to  be  lit.  Nearly  normal 
and  direct  application  of  the  sun's  focussed  rays  would 
of  course  give  the  greatest  intensity  of  lighting.  A 
constructive  difficulty  is  met  at  first  as  shewn  by 
the  dotted  lines  representing  the  mounting  pieces 
coming  in  the  way  of  light  rays,  as  by  hypothesis,  the 
1 — 100,000th  of  an  inch  size  of  objects  is  to  be  observed. 
This  requires  high  powers,  and  therefore  a  very  small 
intervening  space  between  the  object  and  the  first  lens  of 
the  object  piece. 

The  ordinary  normal  lighting  from  below  with  such 
intense  light  would  send  torrents  of  light  into  the 
microscope.  Hence  there  remains  only  very  oblique  or 
entirely  horizontal  side  lighting.  Very  oblique  lighting 
means  a  very  large  angle  of  incidence  and  a  very  great 
loss  of  light :  therefore,  there  remains  only  side  lighting 
as  having  any  chance  of  success. 

Second. 

Intense  light  and  heat  to  a  great  extent  go  together, 
but  one  may  be  transformed  or  absorbed  without  the 
other  undergoing  a  proportionate  transformation. 

It  is  found  practically  that  through  reflection  of  both 
light  and  heat,  after  one  or  more  such  reflections  much 
more  light  than  heat  is  reflected,  and  that  the  ratio  of 
elimination  of  heat  is  a  very  fast  increasing  one  relatively 
to  the  other. 

There  is  also  another  way,  which  is  to  transmit  light 
and  heat  through  a  certain  thickness  of  liquids  holding 
certain  salts  in  solution,  but  this  is  not  so  convenient  for 
microscopic  use. 

Third. 

There  are  considerable  difficulties  to  fulfill  these  con- 
ditions from  the  fact  that  whatever  be  tried  a  sufficiently 
polished  reflecting  surface  cannot  be  produced  so  as  not 
to  give  some  diffused  light. 

Though  this  may  not  be  felt  in  ordinary  optical  ex- 
periments, it  is,  as  everything  else,  much  magnified  by  the 
microscope.  However,  there  is  an  indirect  way  of  meet- 
ing the  difficulty,  namely,  to  use  such  powers  of  amplifica- 
tion as  to  place  out  of  focus  other  light-reflecting  objects 
than  the  very  ones  under  observation.     The  angle  of  total 
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reflectioa  of  light  by  glass  may  bo  of  great  assistance  to 
prevent  undesirable  light  entering  the  body  of  the 
microscope. 

Fourth. 

Polarization  of  light  is  already  reduced  to  very  well 
defined  practice  and  may  be  used  several  ways.  No.  2 
set  of  considerations  indicating  that  reflection  of  light 
and  heat  should  be  adopted,  also  point  to  polarization  by 
reflection  instead  of  polarization  by  transmission  through 
crystaliuc  substance?. 

To  meet  several  of  the  above  requirements,  the  light 
should  be  reHected  at  an  angle  of  oi"  35'  to  the  normal  of 
the  reflecting  surface.  Also  as  far  as  practicable,  all  rays 
of  light  besides  the  legitimate  normal  ones  entering  the 
microscope  should  meet  the  glass  cover  of  object  at  an 
angle  of  total  reflection,  or  at  a  less  complimentary  angle 
of  the  critical  angle  of  glass  to  air,  i.e.,  at  a  less  angle 
than90^— 41'4S'=4,S°  12'. 

These   are  the   theoretical   considerations    embodying 
the  requirements  to  obtain  the  object  in  view. 
(To  be  continued.) 


PROPERTIES  OF  FLUIDS. 

By  a.  Ewbaxk. 

VIII. 

Fig.   11. 

A  C 

0 


We  may  now  indicate  what  we  called  an  imperfect  ex- 
periment with  a  bent  tube.  Suppose  we  have  only  a 
short  bent  tube,  as  in  Jig.  11,  and  wo  fill  it  completely  with 
water.  Then  let  A  be  closed,  and  the  tap  H  opened. 
Water  will  flow  out,  and  the  level  in  the  right  hand  branch 
will  descend  to  E.  But  the  water  in  the  left  branch  will  re- 
fu.se  to  move.  In  order  to  induce  the  water  to  leave  A, 
we  should  require  a  column  A  B  more  than  .30  feet  in 
length.  If,  however,  we  do  not  close  the  tap  when  the 
level  in  the  C  branch  has  nearly  reached  B,  we  may  have 
a  different  result.  For  after  all  the  water  between  C 
and  B  has  flowed  out  air  may  creep  rovuid  B  and  begin  to 
a.scend  the  A  branch.  As  air  rises  to  A  water  will  begin 
to  leave  the  A  branch.  This  process  will  be  expedited 
if  we  slightly  tilt  the  tube,  so  that  the  end  C  becomes 
lower  than  the  end  A.  We  do  not  tilt  the  tube  till  after 
the  water  C  B  has  escaped. 

Another  experiment  with  a  short  bent  tube  is  as  follows. 
Fill  tube/iry.  11  up  to  some  level  G,  and  then  close  A.  Now 
open  H.  Then  the  water  in  the  C  branch  will  fall  rapidly, 
while  that  in  the  A  branch  moves  very  .slowly.  When  the 
level  in  the  C  branch  has  nearly  reached  B,  close  the  tap. 
Then  the  fluid  in  the  A  branch  will  be  seen  to  have  altered 
the  level  of  its  free  surface  by  a  small  quantity  G  F.  Any 
fluid  may  be  used  for  this  experiment,  but  mercury  is 
most  suitable.  The  tube  may  be  half  full  initially,  so  that 
G  is  about  midway  between  A  and  B. 

This  experiment  intrcxiuces  us  to  another  property  of  the 
air.  This  property  was  by  Boyle,  its  first  discoverer, 
called  the  spring  of  the  air.  In  modern  times  it  is 
usually  called  elasticity  of  the  air.  The  word  elastic  is 
used  by  mathematicians  in  a  wider  sense  than  it  pos.ses.ses 
in   ordinary    .speech.      Ask    a   man  to  define    the  tcnn 


elastic,  and  he  will  probably  instance  a  band  of  india- 
rubber  which  can  be  elongated  by  tension,  and  which 
contracts  to  its  original  length  when  the  force  on  it 
ceases. 

Mathematicians  also  would  call  this  a  case  of  elacticity. 
But  they  would  say  that  not  only  is  india-rubber  elastic, 
but  glass  and  some  other  bodies.  A  sword  of  good  steel 
is  clastic,  although  it  could  not  be  perceptibly  elongated 
by  an  ordinary  pulling  force. 

Suppose  we  have  a  ball  made  of  glass,  and  we  drop  the 
ball  on  a  stone  floor.  The  ball  if  it  does  not  break  will 
rebound.  This  rebound  is  to  the  mathematicians  a  proof 
of  elasticit}^  At  the  moment  the  ball  strikes  the  gi-ound, 
the  under  surface  of  the  ball  becomes  slightly  flattened. 
The  glass  thereupon  struggles  to  recover  its  perfect  round- 
ness, and  in  the  effort  jumps  up  from  the  ground.  An 
india-rubber  ball — by  which  we  mean  a  ball  of  solid  india- 
I'ubber — behaves  in  a  similar  way.  Here  the  india-rubber 
instead  of  being  stretched  by  a  force  and  contracting  when 
the  force  is  removed  does  on  the  contrary  contract  under 
the  force  or  pressure  and  expand  when  the  pressure  is 
removed.  Thus  the  mathematicians  would  call  a  body 
elastic  when  it  expands  or  contracts  under  the  influence 
of  an  appropriate  force,  provided  always  that  it  recovers 
its  original  size  and  shape  when  that  force  no  longer  acts. 

Now  instead  of  making  a  ball  of  solid  india-rubber,  it  is 
cheaper  to  make  it  of  an  india-rubber  shell  with  only  air 
inside.  Such  a  ball  is  used  in  several  games,  and  it  will 
rebound  from  the  ground  or  from  a  wall  in  the  same  kind 
of  way  as  does  a  ball  of  solid  india-rubber.  When  this 
hollow  ball  falls  on  the  ground,  it  is  the  inside  ball  or 
sphere  of  air  that  gets  flattened.  It  is  the  air  that  endea- 
vours to  recover  its  original  volume,  and,  in  doing  so, 
presses  so  violently  against  the  ground  that  the  ball 
shoots  into  the  air.  This  shooting  up  into  the  air  as 
a  consequence  of  the  ball  pressing  the  ground  may  bo 
illustrated  as  follows. 

Let  a  man  in  a  small  boat  jjress  with  his  oar  or  hand 
against  a  large  vessel  anchored  alongside.  He  will  not 
pre.ss  the  vessel  away,  but  he  will  cause  himself  and 
his  little  boat  to  start  in  the  opposite  direction. 

In  Jig.  11  we  had  a  licpud  at  the  level  G  K  with  air  above 
K  and  G.  On  closing  A  and  allowing  liquid  to  escape  at 
H  the  free  surface  G  sank  to  F.  The  free  surface  in 
the  C  branch  had  then  sunk  to  E.  Now  upon  E  pour 
more  liquid  until  the  level  returns  to  K.  The  other  free 
surface  has  returned  to  G.  Continue  to  pour  fresh  liquid. 
Then  in  the  C  branch  the  level  rises  rapidly  to  O.  In 
the  left  branch  the  level  rises  more  slowly  and  reaches 
some  place  M,  which  is  lower  than  0.  There  is  thus 
some  force  acting  in  the  left  branch  which  presents  the 
liquid  rising  as  readily  as  does  the  liquid  in  the  right 
branch.     The  one  branch  is  closed,  the  other  is  open. 

Let  us  now  o])en  the  end  A.  The  fluid  at  M  imme- 
diately rises  while  that  at  O  sinks,  and  the  two  free 
surfaces  acquire  the  one  common  level.  When  we 
commenced  to  pour  fluid  on  E  the  air  between  A  and 
F  commenced  to  contract.  The  air  however  resisted  this 
contraction  <and  the  resistance  kept  the  liquid  in  the- 
left  branch  from  rising  freely.  When  A  was  opened  some' 
of  the  air  in  A  M  escaped  and  the  liquid  then  yielded 
freely  to  its  tendency  to  acquire  the  same  level  in  the 
two  branches. 

If  we  pour  liquid  upon  E  slowly  and  with  such  steadiness 
that  in  every  second  we  add  the  same  quantity  of  liquid, 
we  shall  see  that  the  level  in  the  loft  branch  instead 
of  rising  tmiformiy  rises  more  and  more  slowly,  so  that 
if  it  rises  a  distance  x  in  the  first  second,  it  rises  less 
than  X  in  the  next  second.  In  the  right  hand  branch 
the  reverse  is  the  case.  If  the  liquid  there  rises  y  in 
the  first  second,  it  will  ri.se  more  than  y  in  the  next 
second.  Here  however  we  are  tacitly  assuming  that  the 
section  of  the  bent  tube  is  exactly  the  same  throughout. 

When  the  air  occupies  the  volume  A  G  it  is  said  to  be 
of  common  density.  When  it  expands  to  A  T  it  is  said 
to  be  rarefied.  When  it  contracts  to  A  M  it  is  said  to 
be  condensed. 
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If  the  C  branch  be  elongated  by  attaching  another 
-traight  tube  to  C  we  may  continue  to  pour  fresh  liciuid. 
The  level  M  will  then  rise  with  ever-increasing  slowness, 
so  that  it  presently  seems  to  have  ceased  moving.  The 
air  inside  A  is  meanwhile  getting  compressed.  If  in  this 
experiment  we  turn  our  attention  to  the  covering  at  A, 
we  shall  be  able  to  convince  ourselves  that  the  pressure 
on  its  under  side — which  pressure  acts  upwards — is  now 
greater  then  the  outside  air  pressure,  which  pressure 
acts  downwards.  So  that  instead  of  the  finger  feeling 
sucked  into  the  tube  we  become  conscious  of  a 
difficulty  in  keeping  the  linger  pressed  on  to  the  tube. 
We  have  now  learned  that  our  ordinary  experiments  with 
water,  treacle,  mercury  or  other  fluids  are  incidentally 
conducted  in  the  presence  and  under  the  pressure  of  a 
fluid  which  we  call  the  atmosphere.  When  we  say  an  open 
vessel  is  empty  we  mean  it  is  full  of  air.  We  do  not  see 
the  air  with  our  eyes,  but  we  learn  to  recognise  its  presence 
by  other  means. 

Suppose  now  that  at  the  bottom  of  the  ocean  there 
live  beings  called  usually  mermen  and  mermaids.  We 
shall  however  call  them  mermen  and  merwomen,  seeing 
they  may  be  fathers  and  mothers.  Let  these  people  have 
some  appliances  of  civilisation  such  as  closed  bottles,  open 
glasses,  mercury  and  some  other  liquids.  In  the  mer-world 
when  they  say  an  open  vessel  is  empty  they  mean  it  is  full 
of  water.  Water  to  these  folk  may  be  as  invisible  as  air  is 
to  us.  In  fact,  when  we  are  swimming  under  water  we 
cannot  see  the  fluid  around  us,  though  we  feel  it,  and  we 
see  objects  through  it. 

Let  a  merman  pour  some  mercury  into  what  he  calls 
an  empty  vessel.  The  mercury  Avill  sink  through  the 
invisible  water  and  collect  at  the  bottom  of  the  vessel,  hav- 
ing its  free  surface  horizontal.  The  space  not  taken  up  by 
mercury  will  remain  "  empty  " — that  is,  full  of  water.  If 
mercury  is  poured  into  one  branch  of  an  open  bent  tube, 
such  as  we  had  in  Jifj  11,  the  mercury  will  rise  in  the  other 
branch  and  there  will  be  two  free  surfiices  at  the  same 
levels.  The  remaining  parts  of  the  branches  will  be 
"  empty,"  that  is,  full  only  of  water.  If  these  mer-folk 
have  succeeded  in  producing  oil  they  must  keep  it  in 
closed  bottles.  If  a  thoughtless  merwife  tries  to 
pour  oil  from  one  of  these  bottles  into  a  glass  which 
is  empty — except  for  the  water  in  it,  and  which  has 
its  open  end  upwards — the  oil  if  it  leaves  the 
bottle  will  not  sink  through  the  water  in  the  glass  as 
did  the  mercury.  On  the  contrary  no  sooner  has  the  oil 
left  the  bottle  than  it  will  in  "  bubbles"  or  round  masses 
travel  upwards  to  the  top  of  the  ocean.  Possibly  the 
merboys  and  mergirls  watching  the  process  would  call 
them  air  bubbles,  possibly  also  these  mer-children  would 
say  that  oil  has  no  weight. 

Ficj.    12. 


Oil  may  be  kept  by  the  mer-citizens  in  open  bottles, 
provided  these  bottles  are  inverted  as  in  Jic/  (12). 
If  the  bottle  is  not  full  of  oil  the  under  portion  of  the 
bottle  will  be  empty,  that  is,  full  of  water.  Thus  we 
may  have,  as  in  fifj  12,  the  space  below  A  B  full  of  water. 
If  the  bottle  thus  partially  filled  with  oil  be  first  corked  and 
then  be  inverted  so  that  it  may  take  what  we  who  live 
on  dry  land  would  call  the  natural  position  of  the  bottle, 
we  shall  see  the  oil  taking  the  topmost  place,  i.e.,  near  the 

neck  and  the  emptiness — asthe  mer-folk  might  say filling 

the  botton.  But  they  would  not  speak  of  emptiness 
filling  a  space.  They  might  only  consider  that  oil  was 
a  body  inherently  given  to  taking  the  topmost   situation. 

^owall  that  these  thoughtful   or  thoughtless  mer-folk 


notice  iu  the  case  of  water,  we  may  notice  in  the  case  of 
air.  As  they  may  have  bodies  lighter  than  water,  which 
cannot  be  kept  in  vessels  which  have  open  mouths  pointing 
upwards,;  so  we  know  of  fluids  which  are  lighter  even  than 
air,  and  these  we  keep  in  vessels  which  are  closed  or 
which  are  placed  as  in  Jig.  12. 

Air,  though  light,  can  be  weighed  in  ounces  or  pounds 
if  we  adopt  certain  elaborate  precautions.  Although  the 
weight  of  one  cubic  foot  of  air  is  extremely  small,  yet 
the  weight  of  the  air  in  a  large  building  is  by  no  means 
small.  As  to  all  the  air  that  surrounds  this  globe,  it 
forms  an  immense  mass,  whose  weight  is  not  conveniently 
to  be  measured  either  in  ounces  or  pounds,  but  by 
some  much  larger  unit,  say,  a  weight  of  1,000  tons. 


NOTES  FROM  HOME. 
(From  our  oivn  Correspondent.) 

The  new  Bournemouth  Direct  Railway,  which  has  just  been 
completed  by  tlie  London  and  South- Western  Railway  Com- 
pany, and  which  shortens  tlie  journey  between  London  and 
Bournemoutli  by  an  liour,  was  opened  on  the  5th  instant  with 
considerable  ceremony,  the  town  itself  being  en  fete. 

The  Raihvay  News  siiys  the  late  attack  upon  tlie  Cliair- 
man  of  the  Metropolitan  Railway  Company  was  carefully 
planned  under  the  auspices  of  a  "triple  alliance  "  of  Mr.  Glad- 
stone, Sir  E.  Watkin  and  the  discliarged  officials  of  the  Dis- 
trict Company.  In  tliis  article  no  good  results  are  augured 
to  railway  companies  from  tlie  inti'oduction  of  political  con- 
siderations into  the  administration  of  railway  affairs,  and  that 
it  will  be  a  sad  day  for  railway  proprietors  when  they  shall 
be  asked  to  decide  upon  great  questions  affecting  tlie  adminis- 
tration of  their  property  according  to  the  politics  of  those 
to  whom  their  interests  are  confided. 

The  stock  of  water  for  consumption  in  the  Liverpool  reser- 
voirs has,  by  the  comparative  dry  autumn  and  winter,  been  re- 
duced to  918  million  gallons,  and  at  the  present  rate  of  con- 
sumption of  over  100  million  gallons  per  week,  under  a 
restricted  supply,  a  water  famine  is  apprehended  in  the  district, 
unless  there  is  a  heavy  rainfall.  Meanwhile,  supplementary 
supplies  are  being  arranged  for,  and,  in  some  cases,  with  suc- 
cess from  adjacent  towns.  As  the  new  source  of  supply  from 
Vrwnwy  Lake  will  not  come  to  Liverpool  for  18  months  the 
outlook  is  considered  an  ominous  one. 

Coming  nearer  home,  a  note  of  warning  as  to  the  possible 
condition  of  the  Thames  next  sunnner  was  sounded  at  a  recent 
meeting  of  the  Metropolitan  Board  of  Works.  It  was  there 
moved  that  advertisements  be  at  once  issued  inviting  tenders 
for  the  supply  of  2,000  tons  of  permanganate  of  soda,  to  be 
delivered  at  the  rate  of  100  tons  a  week  from  the  first  week 
in  May.  In  support  of  this  it  was  pointed  out  that  there 
was  every  probability  of  the  river  becoming  foul  as  soon  as 
the  warm  weather  set  in.  According  to  the  Registrar-Gen- 
eral's return  the  rainfall  during  1887  was  only  18 -8  inches,  as 
compared  witli  an  average  of  27  inches  per  annum.  At  tlie 
present  time  there  is  coming  over  Teddington  weii'  very  little 
more  than  half  the  normal  flow  of  water  from  the  Upper 
Thames,  and  for  the  last  three  months  the  state  of  the  river 
has  been  worse  than  it  usually  has  been  during  the  winter. 

A  scheme  is  now  under  tlie  consideration  of  the  Paris 
Municipality  for  the  supply  to  that  City  of  water  from  the 
Lake  of  Neufchatel.  The  distance  is  .312  miles  and  the  surface 
of  the  Lake  is  1,620  feet  higher  than  the  mean  level  of  Paris, 
while  its  area  is  1.3.5  square  miles.  To  carry  out  this  project, 
a  tunnel  22  miles  long  will  have  to  be  constructed  under  the 
Jura  Mountains,  leading  to  an  arched  conduit  along  the 
slope  of  the  hills  ending  at  a  point  394  feet  above  Paris. 
A  fl.ow  of  4,400  gallons  per  second  is  proposed,  or  rather 
more  than  twice  the  water-supply  of  London.  A  portion  of 
this  will  be  used  for  hydraulic  power  to  light  the  City  by 
electricity  and  to  give  motive  power  to  mills  and  factories 
along  the  route.     The  cost  is  estimated  at  £12,000,000. 

At  the  last  meeting  of  the  Society  of  Engineers  a  paper 
was  read  by  Mr.  Faija  on  "  The  Effect  of  Sea  Water  on  Port- 
land Cement."  The  concrete  failures  at  Aberdeen,  wliicli 
about  12  months  ago  caused  considerable  anxiety  to  those 
interested  in  this  class  of  work,  were  first  reviewed,  as  were 
also  the  reports  and  analyses  upon  tliesc  ftiilures,  wliicJi 
determines  tlie  cause  of  failures  to  be  the  chemical  action  of 
tlie  sea  water  on  the  cement.  Details  were  then  given  of 
experiments  and  analyses  by  tlie  author,  sliewing  that  sea 
water   has  no   deleterious  action  on  good   and  properly  used 
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Portland  cement.  Valuable  and  intei-esting  comparative 
experimejits  were  given  on  tlie  use  of  cement  in  sea  and 
fresh  water.  Tlie  papei-  forms  an  important  addition  to  the 
present  literature  on  the  testing  and  l)ehaviour  of  cement 
under  the  many  conditions  of  its  varied  use. 

At  the  recent  meetings  of  the  Institution  of  Civil  Engineers 
two  papers  were  rend  on  "  Manganese."  The  first  entitled  "  ]Man- 
ganese  in  its  Application  to  Metallurgy"  and  the  second,  "  Some 
Novel  Properties  of  Iron  and  Manganese."  The  first  paper  de- 
scril)ed  the  peculiar  chanxcteristics  of  steel,  and  of  its  con- 
ditions of  hardness,  toughness  and  brittleness  and  principally 
dealt  with  and  descriljed  the  experiments  that  have  been 
made  with  manganese  steel.  Tiie  physical  properties  noticed 
in  the  material,  and  the  conclusions  to  be  drawn  therefrom 
being  more  partieuhirly  defined  in  the  second  paper.  Special 
attention  was  drawn  to  what  essentially  constituted  the 
peculiarity  of  manganese  steel.  Whilst  the  belief  hitherto 
lield  that  steel  became  brittle  and  comparatively  worthless 
when  the  m.anganese  exceeded  2-75  percent,  was  correct,  it  had 
now  been  proved  that  by  adding  more  of  the  same  metal  so 
as  to  obtain  in  the  material  under  treatment  not  less  than 
about  7  per  cent,  the  result  was  a  new  metal.  The  apparent 
paradox  thus  took  place  that  whilst  manganese  alloyed  with 
iron,  if  present  in  the  proportion  of  not  less  than  2-75  and 
up  to  7  per  cent,  gave  a  very  brittle  product,  when  its  propor- 
tion was  increased  to  not  less  than  7  and  up  to  about  20  per 
cent,  the  result  was  a  material  possessing  peculiar  and 
extraordinary  strengh  and  toughness. 

A  Sewer  Gas  Destructor  invented  by  Mr.  Keeling  is  said 
to  sohe  the  difficulties  met  with  in  the  ventilation  of  sewei-s 
with  ordinary  shafts.  This  Destructor  consists  of  a  venti- 
lating column  which  contains  in  its  base  a  patent  gas 
funiace  and  is  connected  with  the  street  sewer  by  suitable 
pipes.  The  whole  of  the  sewer  gas  passes  through  narrow 
passages  Ijetween  a  series  of  hot  ribled  metal  cones,  and  none 
of  the  gas  so  passing  fails  to  reach  a  temperature  of  350° 
Fahrenheit.  Tliis  temperature,  it  need  hardly  be  said,  is 
sufficiently  high  to  destroy  all  septic  poisons  and  germs.  The 
Destructor  is  now  in  operation  at  East  Durham,  Epsom, 
Leicester,  Richmond  and  Ealing,  and  will  shortly  be  erect- 
ed at  Tottenham,  Croydon  and  other  towns. 
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PUBLIC  WORKS  DEPARTMENT. 

Mysore,  Mapch  24,  1888. 

Mr.  B.  S.  Venkatachariyar,  Assistant  Engineer,  attached  to  the 
Shimoga  Division,  lias  been  granted  privilege  leave  for  17  days, 
with  effect  from  the  23rd  February  1888. 

Burma.  March  24,  1888. 

Upper  Burma. 
With  reference  to  Gazelle  oj  India,  Public  Works  Department 
Notification,  dated  the  10th  February  1888,  Mr.  C.  A.  B.  Tar- 
get, Executive  Engineer,  Ist  grade,  reported  his  arrival  at  Man- 
aalay  on  the  forenoon  of  the  15tli  instant  and  ia  temporarily 
attache<l    to    the    Maiidalay   Division. 

Madras,  March  27,  1888. 

The  following  transfer  is  ordered  : — 

Mr.  J.  D.  Legge,  Assistant  Engineer,  2nd  grade  (Honorary 
rank),  from  tlie  I.  Circle,  Godavari  Eastern  Division,  to  tlie 
V.  Circle,  South  Arcot  Division.  To  join  forthwith  at  the  public 
expense,  the  unexpired  portion  of  Mr.  Legge's  privilege  leave 
being  cancelled. 

Punjab,  March  29, 1888. 
Irrigalion  Branch. 

Mr.  T.  Higham,  Superintending  Engineer,  Sirliind  Canal  Cir- 
cle, i«  allowed  furlongli  to  Europe  for  12  montlis,  with  effect 
from  the  15th  April  1888,  or  such  subaequent  date  as  he  may 
avail    himself   of   the  same. 

Mr.  F.  W.  Schoiiemann,  Assistant  Engineer,  3rd  grade,  from 
thn  2nd  Division,  Bari  Doab  Canal,  which  he  left  on  tlie  fore- 
noon of  the  1st  March  1888,  to  the  Swat  River  Canal  Division, 
which  he  joined   on    the  forenoon  of   the   2iid    March   18^S. 

Mr.  A.  B.  Phelan,  Executive  Engineer,  Ist  grade,  is  appointed 
to   the   Executive   Charge   of    the    Karnal   Division. 

Bombay,  March  29,  1888. 

Hi«  Excellency  the  Right  Flonorable  the  Governor  in  Council 
ig  pleased  to  appoint  Mr.  W.  L.  Strange  to  act  as  Executive 
Engineer,  Satara,  during  the  ab.sence  of  Mr.  F.  B.  Maclaran  on 
privilege  leave,  or  until  further  orders. 

India,  March  81, 1888. 

The  services  of  Mr.  A.  C.  Livingstone  Learmonth,  Executive 
Engineer,  3rd  grade,  are  replaced  at  the  disposal  of  the  Govern- 
ment of  the  Piinjub,  witli  effect  from  the  Ist  April  1888. 

The  services  of  the  Honorable  L.  M.  St.  Clair,  Executive 
Engineer,  3rd  grade,  are  placed  temporarily  at   the  disposal   of 


the  Government  of  the  Punjab,   with    effect   from    the  Ist   April 
1888. 

The  services  of  the  under-mentioned  officers,  who  are  employed 
on  the  Bellary-Kistna  State  Railway,  are  placed  at  the  disposal, 
of  the  Southern  Mahratta  Railway  Company  with  effect  from  the 
1st  January  1888:— 

Mr.  n.  C.  D.    LaTouche,  Superintending  Engineer,  2nd  class, 
teniporai-y  I'ank. 
Mr.  J.  E.  P.  Lincke,  Executive  Engineer,  2nd  grade. 
Mr.  B.  P.  Milsora,  Executive  Engineer,  2nd  grade,  sub.  pro  <em. 
Mr.  J.   M.  Harraan,  Executive  Engineer,  3rd  grade. 
Mr.  B.  W.  Cantopher,  Executive  Engineer,  3rd  grade. 
Mr.  T.  Michell,  Executive  Engineer,  3rd  grade,    sub.  pro  tern. 
Mr.  O.  J.    Shedlock,    Executive     Engineer,    4th    grade,    sub. 
pro  tern. 

Mr.  R.  W.  L.  Toozs,   Executive  Engineer,  4th  grade,  sub.   pr<y 
tern. 
Mr.  J.  N.  D.  LaTouche,  Assistant  Engineer,  1st   grade. 
Mr.  G.  F.  Thompson,  Assistant  Engineer,  2iid  grade. 
Mr.  J.  C.  Lyle,  Assistant  Engineer,  2nd  grade. 
Rai  Bhuput  Rai  Sahib,  Assistant  Engineer,  3rd  grade. 
Sheo  Nath,  Apprentice  Engineer. 

RajptUana. 
The  Agent  to  the  Governor-General   and    Chief   Commissioner 
is  pleased  to  gr.uit  furlough  on  medical  certificate    for  one    year  to 
Mr.  H.  .1.  A.  Bowden,  Assistant   Engineer,    Ist   grade,  attached 
to  the  Military  Works  and    Roads    Division,  with    ffTect  from  the 
14th  March   1888,  the  date   on    which  he   embarked    for   Europe. 
The  usual  subsiiliary  leave  ia  also  granted    to    Mr.  Bowden  from 
the  afternoon  of  the  6th  to  the  13th  March   1888. 
ilililary   Works  Department. 
Lieutenant  C.  D.  Learoyd,  r.e..  Assistant  Engineer,  1st      grade 
is  appointed  to   officiate    as    Executive  Engineer  of   the    Meerut 
Division,  Military  Works,  with  effect  from  the  9th  January    1888, 
during  the  absence  on  privilege   leave   of  Captain  A.  Hildebrand,. 
R.E.,  Executive  Engineer,  or  until  further    orders. 

N.-W.  P.  and  Oudh,  March  31,  1888. 

Irrigation  Branch. 

Mr.  W.  P.  Richardson,  Executive  Engineer,  1st  grade,  is  trans- 
ferred from  the  Cawnpore  Division,  Lower  Gauges  Canal,  to  the 
charge  of  the  Anupshahr  Division,  Ganges  Canal,  vice  Lieutenant- 
Colonel  T.  Howard,  r.b.,  granted  special  leave. 

Mr.  C.  T.  Evans,  Executive  Engineer,  2nd  grade,  is  appointed 
to  the  charge  of  the  Cawnpore  Division,  Lower  Ganges  Canal,  vice 
Mr.  W.  P.  Richardson,  trasferred  to  the  Anupshahr  Division, 
Ganges  Canal. 

Buildings  and  Roads  Branch. 

Mr.  H.  Clifton,  Honorary  Assistant  Engineer,  1st  grade,  has 
been  granted  by  Her  Majesty's  Secretary  of  State  for  India  six 
months'  furlough  on  sick  certificate  in  extension  of  that  notified 
iu  G  O.  dated  1st  November  1887. 

Mr.  A.  C.  Crampton,  Executive  Engineer,  3rd  grade,  District 
Engineer,  Allahabad,  is  granted  nine  months'  furlough,  with  effect 
from  such  date  as  he  may  avail  himself  of  the  same. 

His  Honor  the  Lieutenant-Governor,  North- Western  Provinces, 
and  Chief  Commissioner  of  Oudh,  is  pleased  to  order  the  following 
promotion,  with  effect  from  the  date  specified  :  — 

Mr.  P.  McKenzie  from  Assistant  Engineer,  Ist  grade,  to  be  Exe- 
cutive Engineer,  4th  gra<le,  temporary  rank,  from  3rd  March  1888, 
vice  Mr.  E.  Hodges,  Executive  Engineer,  granted  one  year's  leave 
on  medical  certificate. 

Central  Provinces,  March  31,  1888. 

Mr.  E.  .1.  Rnmsby,  Executive  Eugineer,  3rd  grade,  Hoshanga- 
bad  Division,  is  granted  special  leave,  for  a  period  of  two  years, 
under  the  terms  of  Public  Works  Department  letter  of  3rd 
October  1887,  with  effect  from  1st  April  or  from  such  date  as  he 
may  avail   himself  of  it. 

Bengal,  April  4,  1888. 
Irrigation — Establishment. 

Mr.  T.  M.  L.  Thompson,  Executive  Engineer,  attached  to  tin 
Eastern  Sone  Division,  is  appointed  to  be  Executive  Engineei 
of  the  Northern   Drainage  and  EmbanUment  Division. 


MADRAS  MUNICIPALITY. 

WANTED   a    Sanitary   Inspector.     Salary   Rs.    100  pctr 
mensem. 
Applications  with    testimonials   to  be   forwarded    to    tiu 

undersigned,  on  or  before  the  16th  April  1888. 

N.  JESUDASEN,  m.a,  m.  d.. 
Municipal  Office,      \  Health  Officer,  M.  C. 

21th  March  1888.  j 


WANTED 

N  ENGINEER  for  the  Fyzabad  Municipality 
^     Salary  from  lis.  75  to  Es.  120. 

GOKULCHAND, 

Vice-Chaiuman, 
Municipal  Board. 


April  7,  '88.] 
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SALE  OF  IRON  PADDLE  STEAMER. 

TENDERS  for  tlie  purcliase  of  the  Madras  Goverment 
Steam  Tug  Madras,  built  at  Blackwall  by  T.  A.  Young 
in  1876,  will  be  received  by  the  Port  Officer  at  Madras  up  to 
noon  of  Tuesday,  the  1st  May  1888. 

2.  The  vessel  will  be  sold  at  Calcutta  with  engines, 
boilers,  masts,  sails,  awnings,  spars,  anchors,  cables,  boats, 
and  such  other  stores  as  may  be  on  board  on  the  30th  March 
and  which  will  not  be  removed  previous  to  the  sale. 

3.  Each  tender,  before  being  opened,  nuist  be  accompanied  by 
a  treasury  receipt  for  a  sum  equal  to  2-5  per  cent,  of  the  amount 
offered,  and  the  balance  must  be  paid  within  48  hours  of  ac- 
ceptance of  the  tender  and  before  delivery  is  taken.  The  tenders 
■will   be  submitted  to  the  Goverment  of  Madras  for  orders. 

4.  The  vessel  will  be  at  the  risk  and  charge  of  the  pur- 
chaser from  the  date  the  acceptance  of  the  tender  by  Govern- 
ment is  communicated  to  him. 

5.  The  following  description  of  the  vessel  is  believed  to 
be  correct,  but  any  errors  or  misdescription  shall  not  annul  the 
sale,  nor  shall  any  compensation  be  allowed  on  that  account  ; — 


Tonnage 

Do. 
When  built 
Where  built 
Extreme  length  . . . 

Do.      breadth... 
Depth 
Number  of  bulkheads 

Do.      of  decks... 
Engines 


197  gross. 

57  nett. 

In  the  year  1876. 

At  Blackwall. 

123  feet  4  inches, 

20  feet  8  inches. 

11  feet  1  inch. 

Three. 

One. 

Two  side  lever  disconnecting 

surface  condensing. 
One  multitubular. 
137. 
75 


66  tons. 


.  M.'s  Indian  Marine,  Port  Officer. 


Boilers 

Horse-power  indicated 

Do.       nominal 
Coal    that    can    be   stowed 

bunkers  

6.  The  vessel  will  be  open  for  inspection  at  Calcutta  on 
applying  for  an  order  to  the  Deputy  Director  of  India  Marine 
on  or  after  the  30th  March  1888. 
Madras  Port  Office,  )  H.  A.  STREET,  Capt, 

\bth  March  1888     /  H. 
(106) 

NOTICE. 

TENDERS  are  invited  for  the  construction  under  regular 
contract  of  a  B  Class  Post  Office  at  Catwa. 
For  quantities  of  work  and  conditions  apply  to — 

THE  EXECUTIVE  ENGINEER, 

Nuddea  Rivers  Division, 
/2Q4\  JJerhampore,  Bengal. 

—  REQUIRED. 

TWO  Native  Surveyors  and  Leveller.s,  salary 
Rs.  35  and  Rs.  7-8  horse  allowance  per 
mensem.  Apply  with  copies  of  certificates  to 
District  Engineer,  Durbhunga. 

A    GREAT    WANT   SUPPLIED. 


:§^ 


(93) 


Begistercd  14th  October  187 S. 

CYLINDER  OIL. 

TTTRNEB.,  MOREISON  68  Co.,  Calcutta, 

Solo  Agents  for  Bengal. 


BEST    MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading  Co.,  Cut-Stone  Contractors   and  Quarrynieu 
Mirzapur,  can  supply- 
Flagging       ..                     ..                     ..  ..     Roofing. 

Pillar  Bases  ..                  ..                  ..  ••    Copins. 

And  all  descriptions  of  Cut-Stone.    The  cheapest  In  the  market. 
Apply  to  the  Company  or  to 


(109) 


LYAI.L,  MARSHALL  &  CO.. 
^,  Ctive  Chat  Street,  Calcutta. 
Depot— Sulkea,  Calcutta. 


North- Western  Railway. 

NOTICE. 

rpHE  Services  of  two  Deputy  Overmen,  with 
Coal  Mining  qualifications,  are  required  on 
the  North -Western  Railway.  Salary,  Rs.  110  to 
Rs.   120  per  mensem. 

Applications,  accompanied  by  copies  of  Testi- 
monials, which  will  not  be  returned,  should  be 
made  to  the  undersiofiied. 

No  reply  will  be  sent  to  unsuccessful  Candidates. 

Manager's  Office,       J.  M.  RUTHERFORD,  Manager. 

Punjab  Section,  Punjab  Section. 

LalMre,  Uth  March  1888. 


NOTICE. 


BENGAL-NAGPUR  RAILWAY. 


w 


ANTED  ca  Head  Di-caftsinan  for  the  Office  of  the  Agent 
and  Chief  Engineer  on  a  salary  of  Rs.   200. 

Applicants  must  be  experienced  in    Drawing  and  in  the 
Management  of  a  Drawing  Office. 

Applications  with  Testimonials  to  be  addressed  to 

T.  R.  WYNNE, 

Agent  and  Chief  Engineer. 

Nagpur  ;      \ 
Uth  March  1888.  J 

THOMSON  &  MYLNE'S 

FATEITT  SXraAECAITS    HILLS- 

Fop  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.   RAILWAY; 

or  6,  Commepclal  Buildings,  Calcutta. 

(103) ^ ^ 

E.    T.    C    BLET^l) 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNB  &  CO., 


(87) 


40,    &T-R,A.-PST>, 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


(108) 


Materials  of  all 
sorts  for  tlie 
above  always 
ill  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mecliankal  Enr/ineet; 

Proprietob. 
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IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

aEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCINa, 

SPECIALLY  DESIGNED  FOR  ENCLOSING    RAILWAYS,  ROADS,  BUNGALOW  GROUNDS,  PLANTATIONS.  &e. 

Awarded  Certificate  of  Merit  Calcutta  International  Exhibition,  1883-84. 

LARGELY  used  by  the  Iiulian  Stivte  and  Guaranteed  Railways,  combines  .Strength,  Liglitness,  and  Low  Cost.  Any  smart  native  can 
erect  it.  Cost  of  transport  per  mile  of  Railway  only  about  .3  annaa  per  mile  of  Fence.  Feaciagf  PostS,  .Straining  Posts,  Galvanized 
Steel,  Strand  Wire,  Galvanized  Steel  Barb  Wire,  Wronght-iron  Gates  of  all  sizes  with  Posts,  complete,  suitable  for  Railway  Level  Cro.ssinKS, 
Plantations,  Bungalow  Grounds,  &c.  A  complete  Fence  with  Barb,  Strand  or  Steel  Wire,  suitable  for  a  plot  of  ground  of  any  shape,  or  For 
a  leugtli  of  Road  or  Railway  supplied  ready  tor  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 


(68) 


R.  J.  GEORGE  &  CO.,  ENGINEERS, 

7  Little  Oaeen-streef,  irestniiiister—London  :  and  Jiibbulpore,  India. 


McKENZlE  &  CO., 

SIND  METAL  MART, 
IRON   WORKS  AND   FOUNDRY.   KARACHI. 


Have  in  Stock  or  on  the  may  out  :— 

Portable  Engines  of  sizes.     Vertical  Engines  and  Boilers  of  sizes. 

Steam  Pumps  with  and  without  Boilers.  Contractors'  Pumps. 
Pumps,  Lift  and  Force.     Centrifugal  Pumps. 

Lathes — self-acting,  sliding,  surfacing  and  screw-cutting.  Dril- 
ling and  .Screwing  Machines. 

Mortar  Mills.  Flour  Mills.  Cold  Rail-sawing  Machines.  Crab 
Winches,  Pulley  Blocks,  Lifting  .Jacks  and  Chains. 

Cast  Iron  Pipes  and  Sluice  Valves.  Wrot  Iron  Tubes  and  Fittings. 
Pickaxes,  Shovels,  Powrahs,  Drills  and  Crowbars. 

Portland  Cement,  Gillingham's,  White's  and  Burger  Baron's. 

Galvanized  Sheets,  Corrugated  and  Plain. 

Bar,  Angle  and  Tee  Iron  of  ordinary  sizes  and  sections. 

Engineers'  and  Contpactors'  tools  and  stores  supplied  with 
(98)  promptitude  and  at  moderate  rates. 


ESTABLISHED  MORE  THAN  100  YEARS. 
Coach  Buihlers  to  all  the  Viceroys  and  most  of  the  nobility  of  India 

Five  Medals  for  excellence  of  work. 
Carts  as  per  illustiation  from        ...  ...  ...  Rs.  375 

Phaitons  from  ...  ...  ...  •■•     n     "'^ 

Only  best  procurable  Materials  used  and  all  work  guaranteed.    Mate- 
rial supplied  at  the  lowest  rates.    Catalogues  on  application. 

(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 

WESTERN 


[29] 


HOTEL, 

BOMBAY. 


India   Wm  Sheets. 

BEST  QUALITY. 

FORXARO  BROTHERS, 


8  Mangoe  Lane. 


(79) 


The  ENCINEERINC  &  MINING  JOURNAL. 

Subscription  Pkick,  iucludiug  postage  for 
India  and  all  countries  in  the  Postal  Union, 
$5  =  20«.  =Rs.  14  per  annum.  All  paymentu 
must  be  made  is  advance. 

^phe  Scientific  Publishing  Co., 

27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Bnginrfrinrj. 

TRAUTWINE'S" 

POCKET  BOOK. 

"  Beyond  all  question  tlie  best  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared."—"  Manual  FOR  Railroad  En- 
<iiXEKRS,  by  Prof.  Oforge  L.  Vose,  C.E. 

JOHN  WILEY  &  SONS,  Nkw  York. 
('•2)  E.  k  F.  N.  SPON,  LoNwiN. 


PATENT  POCKET  SLIDE  RULES. 

For  Enfirineering  Calculations, 

Forgiving  at  sight  results  which  ivould  otJur^vist 

be  only  obtained  by  ivorking  tedious    tnathematical 

formula. 

Designed  and  patented  by  LALA  GANGA  RAM, 
A.  M.  I.  C.  E,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
No.  1.— For  Scantlings  of    Timber  in  Beams  and 
Joists,  and  for  StraiQs  on  Trusses,  Ap- 
plicable to  all  forms  and  Spans.    Price 
Rs.    ..  ..  ..  10 

No.  2.— For  Thickness  of  Retaining  Walls  (level 

topped  and  surcharged),  all  shapes  aHd 

heights,  under  all  possible   conditions. 

i... ,  Price  Rs.  . .  . .  -ft 

§  No.  3.— Fur  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  &c.,  all  form  and  spans) ; 
Bending  and  Shearing  Strains  found 
direct  WITHOUT  CALCUf^ATlONS 
Bars  requiring  counter-bracing  deter- 
mined at  sight.  Price  Rs.  ..  10 
:-  'v.                  FULL  SET  FOR  Rs.  H 

Illustrated  Pamphlet  of  Instructions,  shewing 
several  examples  worked  out,  aceom  pany  each  in- 
strument.    Pamphlet  separate,  S  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 


T.    E.    THOMSON    &    CO.,    O,  Esplanade  Boiv,  Calcutta. 

Hardware  &  Metal  Merchants,  Manufacturers,  Wholesale,  Retail  &  General  Furnishing  Ironmongers, 

IMP(JHTERS  <JF 

PORTABLE,  TRACTION,  AND  STATIONARY  STEAM  ENGINES,  ENCINEERINC  MACHINERY. 

ENGI^KKUW;     (3^RP  ^:XTEKS'     ^  X  D     SMITHS'     TOOLS. 

Wrought  Iron  Gas,  Steam  &  Water  Tubes,  Lap  Welded  Boiler  Tubes,  Brass  &  Copper  Steam  Tubes. 

THE  PATENT  PLUMBAGO  AND  SALAMANDER  CRUCIBLES. 

FOUNDRY,  PLUMBAGO,  AND  HOT   AIR  FURNACES  FOR  MELTING  BRASS 

CAST  IRON  PIPES  FOR  WATER,  RAIN  WATER  PIPES,  AND  CONNECTIONS. 

LOWMOOR,  FARNLEY  AND  BESTgSTAFFORDSHIRE  BAR  AND  SHEET  IRON,  PLAIN  GALVANIZED  AND  CORRUGATED  IRON  SHEETS,  RIDGING  AND  CUnERINC. 

HIGH    CONDUOTIVITY    COPPER    TAPE    LIGHTNING    CONDUCTORS. 

KOLLEU  IRON  JOISTS  AXO  GIRDERS. 

FIRE  AND  GARDEN  ENGIiNES,     PUMPS  FOR  HAND,  CATTLE-  AND  STEAM  POWER, 

SCALE  BEAMS  AND  WEIGHING   MACHINES. 

Srick,  Pipe,  Tile   machines,  Bricli  Presses,  and  Pug  Milis,  tiie  Excelsior  Horse  and  Hand-Power  Lawn  Mowers. 

(3(J)  ILLUSTRATED  THICK  G^TALOCUJvS  ON  AITLICATION. 
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Notices. 


The  Ofice  of  PiMicatioii  of  itiDian  (Fngineei'tn;  ii  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  eommimications  bearing  upon 
literary  maitei's,  should,  as  hereto/ore,  be  addressed  to  PAT.  DOYLE, 
CE.,  Spence's  Hotel,    Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 
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(Stems  o£  Subscription  : 


Yearly. 

Rs.  12 


Half-yearly. 

.    Rs.  7 


Quarterly. 

Rs.  4 


Including  Postage  in  India 

Specimen  copy — Free  ;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  conTerted  at  current  exchange 
and  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Cornhill,  B.C. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Parh  Place. 

ROME.— LoEscHER  &  Co. 

STRAITS  SETTLEMENTS.-"  The  Straits  Times,"  Singapore. 

CHINA    AND  .JAPAN.— Lane,  Crawford  &  Co.,    Hong-Kong, 

Shanghai,  and  Yoho}iiama. 
JAVA.— G.  KoLFF  &  Co.,  Batavia. 
AUSTRALIA.— GoRDCv  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 
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P.  W.  RE-ORGANIZATION. 
The  Public  Service  Commission  proposes  that  the 
P.  W.  D.  should  be  re-organized,  in  the  interests  of  econo- 
my and  efficiency,  and  that  the  Engineer  establishmen t 
should  consist  of  an  Imperial  Branch  and  Provincial 
Branches.  The  Imperial  Branch  to  be  officered  by  Royal 
Engineers  and  Civil  Engineers  recruited  in  England,  and 
the  conditions  of  service  to  be  uniform  for  all  officers 
employed  in  it :  the  control  and  direction  of  the  De- 
partment and  the  execution  of  the  more  important  work 
and  repairs  to  rest  with  this  branch.  Other  works  would 
be  carried  out  by  the  Provincial  Branches,  in  which  the 
salaries,  furlough  rules  and  pensions  would  be  fixed,  with- 
out reference  to  those  of  the  Imperial  men ;  and  the 
staff  would  be  trained  in  Indian  Colleges. 

The  report  and  recommendations  of  the  Commission 
show  that  this  proposal  was  intended  to  be  part  and 
parcel  of  a  general  scheme  for  dividing  the  different 
services  into  Imperial  and  Provincial  Branches ;  the 
former  composed  of  highly  trained  men  appointed  from 
home,  and  the  latter  of  the  best  material  available  in 
this  country.  There  is,  however,  a  very  important  differ- 
ence between  the  proposed  Provincial  Civil  Services  and 
the  Provincial  P.  W.  Branches ;  namely,  that  whilst  a 
certain  proportion  of  the  higher  appointments,  now 
specially  reserved  to  the  Covenanted  Civil  Service,  are  to 
be  thrown  open  to  the  former,  apparently  the  entire 
control  and  direction  of  Public  Works,  and  the  con- 
struction of  every  work  of  importance  and  interest,  is  to 
be  exclusively  reserved  for  the  Imperial  Engineers.  In 
other  words,  whilst  the  status  of  what  is  now  called  the 
Subordinate  Executive  Service  is  to  be  immensely  im- 
proved, that  of  Engineers  appointed  in  India  is  to  hd 
greatly  lowered.  If  the  suggestions  of  the  Committee  be 
acted  on,  the  result  can  scarcely  fail  to  be  that  as  all  the 
more  promising  young  men  educated  in  India  and  seek- 
ing Government  employ  mil  be  attracted  to  those  services 
which  offer  the  best  chances  of  advancement,  the  com- 
petition for  employment  on  Public  Works  will  be  restrict- 
ed to  the  less  promising  youths  who  see  no  other  career 
open  to  them.  We  trust  that  this  grave  mistake  will 
be  remedied,  and  that  the  Provincial  P.  W.  Branches 
will  be  so  organized  as  to  give  those  entering  them  a  fair 
prospect  of  advancement. 

We  further  notice  that  although  the  numbers  in  the 
Public  Works  Department  will  be  greatly  reduced  in  the 
future,  there  will  bo  four  different  classes  of  officers  in 
it,  namely,  Imperial  Engineers,  Provincial  Engineers,  Up- 
per Subordinates  and  Lower  Subordinates,  instead  of 
three  as  at  present,  and  it  is  a  (piestion  which  deserves 
consideration,  whether  this  is  a  desirable  arrangement. 
We  are  ourselves  inclined  to  the  opinion  that  if  the  En- 
gineer Establishment  be  divided  into  two  branches,  it 
would   be   advisable  to   abolish    the  Upper  Subordinate 


2Si 


INDIAN  ENGINEERING. 


[April  14,  '88. 


Establishment  altogether,  and  to  till  the  more  important 
posts  now  held  by  men  of  that  rank  by  Provincial  Engin- 
eers, and  the  less  important  ones  by  the  senior  menjbers 
of  what  is  now  the  Lower  Subordinate  Establishment. 
The  great  objection  to  this  would  be  that  it  would  pro- 
vide no  suitable  positions  for  Military  Subordinates ; 
l>ut  as  Military  Suboitlinates  are  now  almost  exclusively 
employed  in  the  Military  Works  Department,  the  difficul- 
ty could  easily  be  got  over  by  entirely  separating  Mili- 
tary Works  from  the  Public  Works  Department,  and  the 
orgjinization  of  the  two  Departments  might  then  vary 
Mud  be  adapted  to  what  was  most  suitable  to  each. 

The  abolition  of  the  Upper  Subordinate  Establishment 
Asould  be  desirable  for  another  reason.  At  present,  at 
Roorkee,  Seebpore  and  other  Colleges,  the  first  few  men 
obtiiin  appointments  in  the  Engineer  Establishment, 
whilst  the  remainder  are  offered  posts  as  Upper  Subor- 
dinates ;  the  result  is,  that  it  frequently  occurs  that  of 
two  men  of  equal  birth  and  education,  and  who  have 
undergone  exactly  the  same  training,  and  have  been 
friends  and  class  fellows  at  College  ;  one  is  appointed  to  be 
an  Engineer  and  the  other  becomes  a  Subordinate,  be- 
cause he  happens  to  have  scored  a  few  marks  less  in  the 
examinations,  occuppng  a  totally  different  social  position, 
and  with  no  opportunity  of  rising  out  of  it.  It  would 
lie  much  the  same  if  at  Sandhurst  the  first  few  were  given 
commissions  and  the  remainder  became  non-commisioiied 
officers.  This  is  a  state  of  things  that  ought  to  be  looked 
into  and  altered  at  once,  and  we  are  not  a  little  surprised 
that  it  was  not  noticed  by  the  Commisssion. 

In  a  future  issue  we  propose  to  return  to  the  subject 
and  consider  the  proposed  Imperial  Engineer  Service. 


HALF  HOUR  WITH  INDIAN  FINANCES. 

If  a  candid  confession  is  good  for  the  soul  we  are 
bound  to  admit  that  Mr.  Westland's  remarkably  able  and 
jucid  paper  qn  the  salt  and  petroleum  duties,  followed  by 
the  Appropriation  Report  on  the  accounts  of  1886-87,  and 
the  usual  fonnality  of  the  Financial  Budget  must  have 
operated  as  a  relief  to  the  Government  of  India.  The 
i)eculiar  circumstances  under  which  the  administration 
of  a  countrj-  like  this  is  carried  on,  leaves  no  room  to  the 
authorities  to  halt  between  two  courses.  Hostile  criticism 
on  the  one  hand  and  apologies  for  the  policy  of  Govern- 
ment on  the  other  make  it  imperative  that  the  true  state 
of  affairs  shoidd  be  annually  disclosed  to  the  public, 
to  avoid  any  misapprehensions  on  the  subject.  We 
have  been  placed  face  to  face  with  facts  with  which 
we  have  been  familiarised  for  years  past.  It  is  the 
old  old  story  of  the  complications  on  the  North-Westcm 
Frontier  necessitating  a  permanent  increase  of  mili- 
tary strength  in  that  quarter,  with  strategic  railways 
,ind  military  frontier  works,  constituting  a  permanent 
addition  to  the  burdeas  of  the  State.  The  fall  in  exchange 
comes  in  for  a  share  of  notice,  as  well  as  the  annexation  of 
Burma.  Provision  was  made  for  all  these  contingencies 
by  an  extra  outlay  of  two  millions  and  a  half,  but  the 
expedients  resorted  to  proved  delusive  and  all  calcidations 
■were  upset   by  Burma    proving  a   heavy   drag  on   the 


resources  of  the  State  and  a    further  fall   in   the   rate   of 
exchange  which  resulted  in  a  revised  estimate  of  1886-87. 

Going  into  details  we  find  that  the  amount  usually 
provided  under  the  head  of  Famine  Relief  and  Insurance 
is  Rs.  15,00,000.  In  the  year  under  review,  however,  the 
amount  was  reduced  to  Rs.  13,61,-300,  the  difference  being 
due,  as  stated  in  the  Financial  Statement,  to  a  deduction 
on  account  of  "  the  interest  payable  during  construction 
to  the  Company  which  has  undertaken  the  construction 
of  the  Indian  Midland  line."  In  the  revised  estimate 
the  grant  was  limited  to  Rs.  3,11,900,  and  this  is  about 
the  actual  expenditure.  From  a  general  statement  of 
the  revenue  accounts,  we  find  that  in  1886-87  the  gross 
earnings  of  State  Railways  (Rs.  1,08,29,000),  Guaranteed 
Railways  (Rs.  72,80,500),  Subsidised  Companies,  &c« 
made  a  total  of  Rs.  1,81,11,100,  while  the  expenditure 
on  the  same  account  was  Rs.  1,12,04,100,  Rs.  79,56  100 
and  Rs.  45,200  respectively  ;  and  Miscellaneous  Rs.  94,400 
giving  a  total  of  Rs.  1,92,99,800.  From  the  above  it 
^vill  be  seen  that  the  State  Railways  did  worse  than  in 
1885-86  by  Rs.  7,70,000,  and  the  Guaranteed  Railways 
better  by  Rs.  3,07,700.  This  has  resulted  by  the  trans- 
fer of  the  Siudh,  Punjab  and  Delhi  line  from  the  Guaran- 
teed to  the  State  Railway  Head,  and  the  opening  out  of 
new  lines  as  in  the  Southern  Mahratta  and  Burma  systems 
Allowance  being  made  for  these  complications,  the  defi- 
ciency in  State  Railways  is  caused  by  excess  payments 
under  interest  and  annuities  in  purchase  of  Guaranteed 
Railways  amounting  to  Rs.  5,89,300  and  Rs.  3,53  700 
respectively,  and  exchange  Rs.  3,79,300. 

On  the  other  hand,  the  gross  earnings  of  State  Railways 
amounted  to  Rs.  8,70,100  more  in  1885-86,  the  working 
chargesand  surplus  profits  having  increasedby  Rs.  3,17,800- 
the  collections  on  account  of  irrigation  exceeded  those  of 
1885-86  by  Rs.  68,400,  and  the  budget  by  Rs.  35,100.  The 
increase  isshewnin  the  Punjab  and  is  due  to  the  opening  of 
the  Sirhind  Canal  and  the  development  of  irrigation  from 
the  Bari  Doab  Canal,  us  well  as  the  realizati(jn  of  arrears  of 
revenue  iu  that  Province.  Except  in  this  instance,  the 
direct  receipts  from  Imperial  irrigation  works  are  incon- 
siderable. In  Provincial  works,  the  net  revenue  in  1886- 
87  was  Rs.  20,300  less  than  that  of  previous  ^-ear,  owing, 
not  to  a  falling  off  in  the  total  amount  of  gross  revenue 
but  to  an  increase  in  the  working  expenses,  such  as  by 
repairs  to  the  Mahanuddee  weir  of  the  Orissa  Canals 
damaged  by  the  cyclone  of  1886.  Under  the  head  Irri- 
gation expenditure  it  was  nuich  the  same  as  in  the  pre- 
vious year,  but  fell  short  of  the  budget  allotment,  as  owing 
to  urgent  demands  for  jails  and  other  civil  works  in  Burma 
the  grants  for  irrigation  had  to  be  cut  down. 

The  outlay  in  Imperial  works  in  the  year  under  review 
exceeded  that  in  1885-86  by  Rs.  20,100  ;  in  Provincial  and 
Local  works  the  outlay  for  the  same  period  being  Rs.  74,300 
less  than  in  1885-86.  The  difference  in  the  receipts  for 
buildings  and  roads  between  1885-86  and  1886-87  is  due  to 
the  recovery  in  the  latter  year  of  Rs.  1,50,000  on  account  of 
the  rendition  of  the  Gwalior  Fort  and  Morar  Cantonment 
to  His  Highness  the  late  Maharajah  Scindiah.  Turning 
now  to  the  Post  Office,  Telegraph  and  Mint  we  find   that 
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the  receipts  shewn  in   the  Budget   for  all   these   depart- 
ments was   estimated   at  Rs.   19,14,100,     iu   the   revised 
budget  for  1886-87    Rs.  19,76,700,  and  under  the   head 
(if  accounts  Rs.  20,27,500,    while   the  expenditure   under 
the  same    heads   was   Rs.    22,27,-500,  Rs.  21,71,800,   and 
Rs.    21,45,300   respectively.     The  Post  Office  worked  up 
In  the  estimate  of  the   year,  and  the   Telegraph  Depart- 
ment shewed  a  deficit  ofRs.  21,700  only;  whereas  accord- 
'Mo  to  the  estimate  it  might  have  shewn  Rs.  2,04,000.  This 
-ult  was  obtained   by   increase  in  receipts  as  well  as  by 
economy  in  expenditure.     The  Mint  shews  the  most  satis- 
factory results.  Although  there  was  curtailment  in   expen- 
diture the  efficiency  of  the  work  turned  out  was  maintain- 
ed as  usual. 


A  MODEL  GOVERNMENT. 
A  QUEER,  abnormal  Iviperiuvi  in  Imperio  is  that  of 
the  Andaman  and  Nicobar  Islands.  But  it  is  not 
without  appropriate  dignities,  and  for  one  of  them 
has  its  yearly  Administration  Report,  like  other  Im- 
perial satrapies.  The  one  for  1886-87  is  decidedly 
more  interesting  reading  than  such  records  of  self- 
complacent  progi'css  usually  are.  The  Andaman's  Go- 
verament,  like  all  the  rest  of  us,  has  been  suffering 
from  financial  pressure.  The  usual  P.  W.  D.  grant  was 
therefore  cut  down  Rs.  5,000  and  there  was  difficulty 
even  in  finding  funds  "  to  cover  the  heavy  annual  expense 
of  earth-oiling  the  many  wooden  buildings  of  a  per- 
manent nature  in  the  Settlement." 

However,  the  estimated  value  of  local  raw  materials, 
and  of  what  we  should  call  in  India  Jail  Manufactures, 
mounted  up  to  the  respectable  sum  of  Rs.  46,800,  and 
in  spite  of  inability  to  oil  its  buildings  the  Department 
had  virtually  Rs.  85,079  to  spend  for  other  objects  than 
bunds,  jetties,  sea-walls,  etc.,  on  which,  thanks  to  convict 
labor,  no  actual  cash  need  be  expended. 

Besides,  bunds,  jetties  and  sea-walls  it  would   appear 
that  roads,  bridges,   tanks  and  wells  are  the  Engineering 
works  in  demand.     And  then  there   are   buildings  pucJca 
and  kutchu.     And  there  are  always  a  lot  of  repairs  need- 
ful in  such  a  storm-beaten,  cyclone-subject    locality.     On 
Viper    Island  there    are    workshops    for  convict    black- 
smiths,   carpenters,    tinkers,    tanners,    cobblers,    carvers, 
brass      finishers,     canoe    makers,     and    a     dozen     more 
miscellaneous  branches  of  trade.     Last  year  the  Artificer 
Corps  numbered  577  efficients.   All  the  bread  stuff  needed 
for  the  Settlement  is    ground  at  the  Commissariat  Steam 
Mills.     There  were  three  saw  mills  at  work,  and  as  a  result 
of  their  working    a  goodly    number  of  padouk  telegraph 
posts   and    tea   boxes,   and     sundry   planks,  squares,  and 
sleepers    were   exported    to   Calcutta  and    London   and 
appear  to  have  been  in  fair  demand.    Besides  this  export 
trade  there   was  some  local    consumption,  and  although 
the    saw    mill    books    shewed    a    deficit    when   debited 
with     suppositional     cost    of    convict    labor,    it    has   to 
be  remembered  that  they  are  only  in  their  infancy  as  yet. 
Better  things  are  expected  of  them. 

Broadly  speaking,  the  Andamans  arc  all  forest,  the  clear- 
ances only  amounting  to  25  square  miles  out  of  2,000.  Mr. 
Carter,  the  Deputy  Conservator,  says  that  practically  the 


whole  area  of  clothed  forest  may  be  regarded  as  a  reserve, 
since   clearings  can  only   be   made  under   the  authority 
of  the   Superintendent.      The    aborigines   do    not  clear 
land.     Living  as  they  do   almost  entirely   upon  fish  and 
wild  pig   they   do  not  care  to.     Grazing  rights  cannot 
accrue,  since  the    forest   growth   is   so   dense  that  cattle 
cannot  penetrate   it.     For  general  protection  there  is  no 
need  for  up-keep  of  a  forest   staff  even.     Forest  fires  do 
not    occur.     The    Andaman    forests   are,    in    short,    or 
ought  to  be   at  any   rate,  Departmental  Utopias.     The 
existing    padouk    trees    in    the    forests     are    supposed 
to  be  at  least   300   years  old.     For  the  last   three  cen- 
tTuies  that   is  to   say,  there  has  been   no  natural  repro- 
duction of  padouk.  Other  species,  such  as  the  Bomba  and 
Payan,  have  taken  possession  of  the  blanks   left  by  fallen 
kings  of  the  forest.  Half  the  padouk  trees  standing  now  are 
hollow  and  a.seless,  and  the  experiments  hitherto  undertaken 
in  order  to  encourage  natural   reproduction    are  not    en- 
couraging.   At  Danikhari,  10,000  plants  of  the  dani  palm 
have  been  planted  out.     Bamboos  are  growing  well  from 
seed  obtained  from  Burma.  The  profit  on  the    working  of  ' 
the  Department  for  the  year  was  Rs.  5,579-14-2.  Elephants 
are  employed  to  drag  the  felled  timber  through  the  forests 
and  the  outturn  is  entirely  dependent  on  the  number  of 
elephants  available  for  this  work.     It  is  costly   carriage, 
a   heavy  item   of    departmental   expenditure,   emigrant  ' 
elephants  at  the  Andamans  being  peculiarly  liable  to   a 
disease  of  the  feet,    which  incapacitates  them  from  labor 
for  long  periods  at  a  time,  and   kills  them  off  very  often. 
In  view  of  this  misfortune  Mr.    Carter  suggests  that  if 
the  Department  can  see  its  way  to  developing  a  sufficient- 
ly remunerative  trade  in  timber,  some  sort  of  portable 
tramway  should  be  brought  into  requisition. 

The  Report   concludes   with  an  appreciative  notice  of 
the  Topogi-aphical  Survey  of  the  Nicobar  islands  conduct- 
ed  by   Colonel  Strahan.     Although  the   interior   of  the 
islands    has  been  left  unexplored   in  most    cases,   each 
island  has    been    carefully    traversed    round     the  whole 
extent  of  coast  line,  and  iu  this  particular  the  maps  may, 
we  are  assured,   "  be  trusted  as  being  perfectly  accurate." 
Latitudes  for  the  purpose  of  checking  the  coast  traverses 
were  measured  at  seven  stations,  and  longitudes  at  three. 
The  heights  of  conspicuous  points  were  determined.     The 
more    important  rivers  of  the  great  Nicobar   were    ex- 
plored and  mapped,  as  far  as  boats   could  proceed  along 
them.     The   point   on  which  the   geographical   position 
of  the  whole  group  depends,  is  marked  by  a  large  masonry 
pillar,  over   which  a  wooden  observatory  has  been  built. 
And  so  forth.     The  Survey  party  discovered   some  good 
well-sheltered  anchorages   along   the   east  cost  of  Great 
Nicobar,  notably  at  Tenlaa,  Campbell  Bay  and  Matait- 
Anla.     The  southern  coast  of  Little  Andaman    was  also 
surveyed  by  Colonel  Strahan's  party,  and  is  to  be  connected 
withthenorthern  coast  by  a  prismatic  compass  survey  made 
by  Mr.  Portman.     In  short,  not  to  go  further  into  detail  > 
the  Scientific  Department  of  the  Andaman  Island's  Govern- 
ment did  its  duty  energetically,  as  indeed  every(rae  in  any 
way  associated  with  the  conduct  of  affairs  in  that  demagogue- 
unhampered  offshoot  of  India  seems  to  have  done. 
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gioits  mxii  Comments. 


Rangoon  Drainage  Project. — The  Shone  System 
is  making  progress.  The  pipes  are  already  being  laid 
from  the  works  on  Monkey  Point  Road. 

Derailments. — The  attempts  to  wreck  trains  in  various 
parts  of  India  have  been  too  frequent  of  late.  The 
matter  demands  the  consideration  of  Government. 

The  Trans-Caspian  Railway. — The  extension  of  the 
Trans-Caspian  Railway  from  the  Oxns  to  Bokhara  and 
Samarkand  is  reported  to  be  complete  as  far  as  Khwaja- 
Daulat,  a  place  half-way  between  Charjui  and  Karakul. 

Punjab  News. — Orders  have  been  issued  for  the  com- 
mencing of  work  on  the  Patiala-Bhatinda  Railway. 
This  is  a  broad  gauge  line,  going  to  be  constructed  under 
the  Department  Provincial  Public  Works  at  the  expense 
of  Patiala  State. 

Ceylon  Railway  Loco-Department.— Mr.  Trevethick 
has  taken  his  depai-ture  for  Japan  to  take  tip  the  important 
post  for  which  he  has  been  selected  in  that  country.  Mr. 
A.  E.  Brown  is  to  act  as  the  head  of  the  Locomotive 
branch  of  the  Railway  of  the  Colony. 

Proposed  Railway  in  Si  am. — The  ultimate  aim  of 
the  promoters  is  that  the  line  shall  be  carried  across  the 
Siam  boundary  through  the  British  Shan  States  to  the 
Chinese  frontier,  and  they  hope  to  make  it  a  means  of 
opening  up  a  great  trade  ^vith  South-West  China. 

Mallada-Tampara  Project,  Ganjam. — This  project 
provides  for  constructing  an  anicut  across  the  Kora- 
koryaur  two  miles  above  its  junction  with  the  Rushikulya, 
improving  the  existing  channels  and  excavating  new  ones 
and  embanking  the  Tampara  or  natural  lagoon.  The 
estimate,  whicli  amounts  to  Rs.  30,700,  is  under  consider- 
ation. 

The  Dacca  Cyclone. — The  recent  tornado  at  Dacca 
was  of  very  small  diameter,  but  extremely  destructive.  The 
wind  force  far  surpassed  the  record.  Solid  masonry  was 
cut  through  ;  pivccn  hou.ses  overturned,  and  terraced  roofs 
blown  away.  The  whole  area  affected  was  comparatively 
small  ;  but  the  damage  done  has  been  estimated  at 
10  lakhs  of  rupees. 

The  Oudh  and  Rohilkund  Railway. — Above  two  or 
three  hundred  officials  met  in  the  Locomotive  Office  at 
Charbagh,  Lucknow,  on  the  morning  of  the  2nd  instant, 
for  the  purpose  of  presenting  a  farewell  address  to  Lieute- 
nant-Colonel J.  H.  Jenkins,  late  Agent  of  the  Oudh 
and  Rohilkimd  Railway  Company.  The  address  was 
read  by  Mr.  H.  B.  Hederstedt,  the  Chief  Engineer  to  the 
Company. 

The  Victoria  Dock. — The  sea  gate  of  the  Bombay 
Victoria  Dock  was  opened  for  the  first  time  on  the  3rd 
instant  in  the  presence  of  a  few  gentlemen  connected 
with  the  Port  Trust  of  Bombay.  It  is  now  something 
like  a  month  since  the  dock  has  been  brought  into  use 
through  the  channel  of  communication  it  has  with  the 
Prince's  Dock.  The  event  marks  the  practical  comple- 
tion of  this  dock. 

Departure  of  the  Chief  Engineer,  W.  I.  P.  Rail- 
way.— Friday,  the  16th  March,  was  an  eventful  day  in 
Mormugao,  in  connectiou  with  the  W.  I.  P.  Railway. 
Mr.  E.  E.  Sawyer,  the  Chief  Engineer  and  Agent,  having 
accomplished  the  task  of  the  construction  of  the  line, 
left  the  service  of  the  Company,  and  a  large  gathering 
a.s.sembled,  consisting  of  the  staff,  subordinates  of  the 
railway,  and  other  friends  and  visitors,  to  bid  him  fare- 
well and  a  .safe  return  home. 


A  Noteworthy  Illustration. — The  holders  of  fields 
irrigated  by  the  Sone  Canals  are  exchanging  their  annual 
leases  for  five-years'  leases,  simply  because  the  latter  give 
the  lease-holders  the  first  claim  on  the  available  supply 
of  water.  This  growing  readiness  on  the  part  of  the  people 
to  bind  themselves  to  pay  cesses  for  five  years  is  strong 
proof  of  trustful  iutelligeuce,  because  the  amount  of  water 
required  from  the  irrigation  channels  year  after  year  is 
not  fixed,  but  depends  on  the  rainfall. 

Frontier  Railway  Extension  in  the  House. — Sir 
U.  Kay  Shuttleworth  asked  for  an  assurance  that  the 
Government  had  no  intention  of  pushing  the  Quetta 
Railwa}^  to  Candahar.  Sir  James  Fergusson  in  reply- 
ing stated  that  the  frontier  railways  were  wull  within 
our  frontier,  and  that  there  was  no  intention  to  go 
beyond  it,  nor  was  there  the  slightest  idea  in  strengthen- 
ing the  frontier  of  expressing  distrust  in  the  good  faith 
or  honesty  of  intention  of  any  other  country. 

Wanted— P.  W.  D.  Re-ouganization  in  China. — 
Fear  is  entertained  that  the  repair  of  the  breach  of  the 
Yellow  River  cannot  be  completed  before  the  time  of 
the  spring  floods,  and  that  most  of  the  fertile  parts 
of  the  province  of  Houan  will  remain  a  lake.  It  is 
stated  that  a  French  syndicate  of  Engineers,  now 
at  Tientsin,  have  engaged  to  close  the  great  breach  in  the 
Hoang-ho,  and  have  also  tendered  to  keep  the  river  under 
control  for  thirty  years  for  the  sum  of  30,000,000  taels. 

Kidderpore  Dock-Works.— Judging  by  the  progress 
already  made,  and  allowing  for  delays,  it  is  confidently 
hoped  that  the  docks  will  be  ready  to  receive  ships  early 
in  1891.  There  are,  at  present,  upwards  of  11,000  men 
employed,  whose  health  is  very  fair,  the  death-rate  for 
the  past  12  months  having  averaged  only  475  per  1,000. 
Very  many  of  them  live  on  the  land,  and  they  are  all 
liberally  supplied  with  filtered  water,  which,  it  may  be 
safely  averred,  has  more  than  half  to  do  with  the 
healthiness  of  the  people. 

Items  from  Singapore. — The  Secretary  of  State  has 
been  pleased  to  confirm  the  leave  of  absence  for  eight 
months  and  fourteen  days  on  half-salary,  granted  to  Cap- 
tain M.  A.  Cameron,  r.e..  Deputy  Colonial  Engineer, 
Penang, — H.  E.  the  Governor,  with  the  approval  of  the 
Secretary  of  State,  has  been  pleased  to  appoint  A.  Rowe, 
Esq.,  to  be  Government  Engineer  Surveyor  and  Examiner, 
Singapore. — Sir  Andrew  Clarke  has  returned  from  Bankok 
to  Singapore  on  his  way  home,  after  having  personally 
inspected  the  routes  of  four  proposed  railways  in  Siam 
territory. 

The  Abt  Railway  System. — A  Quetta  telegram 
says: — During  the  past  week  there  has  been  a  trial  of 
the  Abt  system  on  the  two  miles  of  line  which  have 
been  completed.  The  .system  did  not  stand  the  tests 
satisfactorily ;  and  it  is  not  unlikely  that  the  idea  of 
having  the  Abt  system  from  Mach  to  the  Katal  will  be 
entirely  given  up.  The  Abt  system  does  not  work  well 
on  curves,  and  the  engines  can  only  climb  hills  provided 
that  their  heads  are  kept  straight.  Perhaps  the  engines 
and  materials  collected  at  Hirok  will  be  utilized  at 
the  Kojak. 

Penner  Anicut,  Nelloke. — Completion  estimates  lu» 
the  Penner  anicut  system,  including  provision  for  the  im- 
provements required  for  rendering  the  existing  works 
more  efficient,  were  sanctioned  by  the  Secretary  of  State 
in  April  1885,  to  the  extent  of  Rs.  16,12,789,'  of  which 
amount  Rs.  15,04,?50  had  been  expended  up  to  1886-87. 
The  grant  for  last  official  year  was  Rs.  40,000,  and  for  this 
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is  Rs.  50,000.  This  sj'stem  is  estimated  to  irrigate  69,385 
acres  on  the  south  of  the  Penner,  and  the  ultimate  net 
return  anticipated  is  7  per  cent,  on  the  total  direct  and 
indirect  outlay. 

The  Hyderabad  Deccan  Company. — The  following 
telegram  has  been  received  from  the  Agent  of  the  Hyde- 
rabad Deccan  Company,  Limited,  dated  Secunderabad, 
12th  March  1888: — "Hughes  reports  confirmation  gold 
Raichore ;  several  old  workings ;  surveys  being  made. 
Rough  washings  indicate  very  good  show  gold."  The 
agent  a-sks  for  stamp  heads,  &c.,  to  be  sent  out.  Mr" 
Hughes's  deputation  with  the  Company  will  cease  on  the 
loth  May,  and  speculation  is  rife  as  to  whether  he  will 
retire  from  the  Survey  with  which  he  has  been  nominally 
connected  of  late  years.  . 

Forest  Tramways  in  Southern  India. — The  Madras 
Government  is  about  to  introduce  the  system  of  portable 
forest  tramways  at  ouce  into  the  forests  of  South  Coim- 
batore,  and  are  obtaining,  through  the  Secretary  of  State 
for  India,  enough  material  to  lay  down  seven  miles  of 
tramway  as  a  beginning.  The  total  cost  of  importing 
the  plant  and  laying  it  down  in  the  forests  is  estimated 
at  half  a  lakh  of  rupees.  Lieutenant-Colonel  J.  C.  Walker, 
Conservator  of  Forests,  Southern  Circle,  Madras,  who  is 
at  present  on  leave  at  home,  will  select  the  material  from 
Messrs.  Fowler  and  Co. 

The  Hyderabad  Raipur  Extension. — A  Conference 
has  been  held  at  the  Residency,  Hyderabad,  regarding  the 
proposed  railway  extension  to  Raipur.  Sir  Charles  Elliott, 
Mr.  Howell,  Mr.  Furnivall,  Colonel  Marshall,  Mr.  G.  Forbes, 
Mr.  White,  Nawabs  Mohsin-ul-Mulk,  Sirdar  Diler-ul- 
Mulk,  Intesar  Jung  and  Azim  Yar  Jung,  and  Mr.  Watts 
were  present.  It  was,  the  Deccan  Times  hears,  unani- 
mously decided  that  the  scheme  could  only  be  taken  up  ii' 
the  shareholders  consented  to  the  reduction  of  the  guarantee 
from  5  to  4  per  cent.,  as  stated  in  the  original  proposal. 
It  is  therefore  doubtful  if  the  project  will  be  carried  out. 

Expensive  Experts.— Mr.  Barrington  Brown,  the 
■Geologist  sent  out  by  the  Secretary  of  State  for  India,  to 
report  on  the  Ruby  Mines  in  Upper  Burmah,  receives 
it  is  stated,  a  salary  of  £200  per  mensem  during 
his  engagement,  which  is  at  present  for  six  months,  and 
to  h&v e  &\\  his  bond  fide  travelling  expenses  paid  by  the 
Government.  It  is  said  that  Mr.  Theodore  Hughes,  of  the 
Indian  Geological  Survey,  draws  something  like  the  same 
figure  during  his  deputation  with  the  Hyderabad-Deccan 
Company.  We  are  not  aware  whether  Mr.  Bruce  Foote 
drew  anything  extra  for  his  flying  prospect  of  the  Mysore 
Gold  Fields. 

Indian  Tidal  Operations.— The  work  of  tidal 
observations,  to  which  we  have  referred  on  a  previous 
occasion,  and  which  has  been  for  many  years  regularly 
carried  out  by  the  Indian  Survey  Department  in  this 
country,  is  now  to  be  systematically  taken  up  in  England, 
and  the  British  Association  has  lately  appointed  a  Com- 
mittee of  three  experts  to  prepare  the  ground  by  drawing 
up  instructions  for  the  practical  part  of  the  work.  The 
members  are  Professor  G.  H.  Darwin,  Sir  William  Thomp- 
son and  Major  Baird,  R.E.,  who  had  been  in  charge  of 
the  Tidal  Observations  here  from  the  time  of  their  com- 
mencement until  quite  recently. 

Irrigation  Operations  in  the  N.-W.  P.  and  Oudh. 
— The  total  outlay  on  canals  in  the  united  Provinces  for 
1886-87  was  Rs.  19,09,628,  or  Rs.  8,31,191  more  than  in 
the  previous  year,  due  to  the  construction  of  the  new 
Nadrai  aqueduct  on  the  Lower  Ganges    Canal,  and  the 


extension  and  completion  of  the  distributary  system  on  the 
Agra  Canal.  The  actual  income  realized  from  all  sources 
was  Rs.  57,17,108.  After  paying  all  expenses,  including 
all  interest  charges,  the  net  revenue  was  Rs.  4,11,043, 
against  Rs.  2,67,071  in  1885-86.  Excluding  the  Betwa 
Canal  the  gross  income  ws  Rs.  56,96,408,  the  total  charges 
Rs.  50,78,820,  and  the  net  revenue  Us.  6,17,588. 

Rooukee  College  Examinations  for  1888. — The 
Report  of  the  Thomason  Civil  Engineering  College  for 
the  past  year  shews  the  year  to  have  been  a  satisfac- 
tory collegiate  one.  In  the  Engineer  Class,  of  the  2nd  year 
students,  Mr.  Perry  (St.  Paul's  School,  Darjeeling)  heads 
the  List,  and  besides  taking  a  Certificate  as  Assistant  En- 
gineer, he  carries  off  the  "  Thomason  Gold  Medal  "  for  the 
best  Engineering  Design,  and  Prizes  for  Civil  Engi- 
neering, Experimental  Science,  Surveying  and  DraAving. 
Mr.  Eaglesome  (Mussoorie  School)  is  second  on  the  List, 
and  takes  the  "  Higher"  Certificate  as  Assistant  Engineer, 
the  Council  of  India  Prize  of  Rs.  1,000,  the  Cautley  Gold 
Medal  for  Mathematics,  and  a  prize  for  Photography. 

Samalkot-Tuni  Canal,  Godavari. — The  extension 
of  the  (high  level)  Samalkot  canal  to  Tuni  on  the  bor- 
ders of  the  district  was  proposed  by  Major  (now  Major- 
General)  Cotton.  Its  length  would  be  37  miles.  Major 
Cotton's  quantities  at  the  rates  of  1877  amounted  to 
Rs.  4,00,000.  The  Local  Fund  Board  agreed  to  contri- 
bute one-third  of  the  estimated  cost.  The  project  has 
only  been  partly  investigated.  The  canal  will  have  to 
cross  the  Yellera  river  not  by  an  aqueduct,  but  by  a  weir 
with  floodgates  on  either  side  of  the  river.  Colonel  J.  O. 
Hasted,  R.E.,  has  placed  on  record  that,  should  this 
project  be  taken  up  again,  it  must  be  considered  whether 
a  tidal  canal  would  not  be  preferable  to  this  canal,  which 
it  might  be  difficult  to  supply. 

Seawater  for  Town  Roads. — As  far  as  we  are  aware 
Madras  is  the  only  town  where  the  advantages  of 
utilising  seawater  for  watering  roads  and  streets 
are  availed  of  in  India.  Turning  seawater  to  account  in 
the  way  mentioned  has  come  into  use  in  Colombo.  It 
has  not  met  with  adequate  encouragement  in  many  lo- 
calities where  facilities  exist.  At  Colombo,  for  instance, 
seawater  is  extensively  used  for  the  purpose,  without 
giving  rise  to  objection  of  any  moment.  In  droughty 
weather  especially,  it  has  proved  very  handy  and  service- 
able. This  utilisation  is  nothing  new.  It  has  already 
been  put  to  the  test  in  several  English  cities  on  the  sea- 
shore. The  satisfactory  results  achieved  in  these  cases 
strongly  plead  for  a  fair  trial  in  other  places  favorable 
for  the  purpose. 

"Indian  Engineering." — We  have  received  the  last 
number  for  March,  of  Indian  Engineering,  an  excellently 
got-up  illustrated  weekly  Journal,  devoted  to  the  pro- 
fession and  its  interests,  and  edited  by  Mr.  Pat.  Doyle,  C.E. 
Mr.  Doyle  is  perhaps  better  known  in  Madras  than  ia 
Calcutta  ;  for  it  was  in  the  capital  of  the  Southern  Presi- 
dency that  he  distinguished  himself  as  an  accomplished 
mathematician,  and  a  thoroughly  practical  Engineer.  The 
success  of  his  Journal,  which  has  now  been  more  than 
a  year  in  existence,  is  sufficient  proof  of  the  professional 
ability  of  its  Editor,  and  his  praiseworthy  perseverance 
against  competition.  The  Journal  is  ecpial  in  matter  and 
letter  press  to  any  of  its  kind  in  England,  and  reflects 
credit  on  the  printer  and  publisher,  Mr.  C.  J.  A. 
Pritchard. — Poona  Observer. 

A  Steam  Tramway.— The  firm  of  Messrs.  John  Fowler 
and   Co.,   the  great  narrow-gauge  railway  plant  manufec- 
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turers  of  Lectls,  have  offered  to  construct  a  steam  tram- 
way 2tt.  Gin.  gauge,  between  Nandgaon  G.  I.  P., 
station  and  Auruugabad.  The  cost  of  the  line  and  roll- 
ing stock,  construction,  etc.,  will  be  about  14  lakhs,  of 
which  they  uxidertake  to  provide  10  lakhs  by  floating  an 
Indian  Company  to  be  registered  under  the  Indian  Com- 
panies Act  in  Bombay.  They  require  the  balance  of  4 
laklis  to  be  contributed  by  H.  H.  the  Nizam's  Govern- 
ment— not  all  at  once,  but  in  four  instalments  of  a  lakh 
each,  upon  the  completion  of  each  fourth  station  of  the 
railway.  This  sum  of  four  lakhs  will  be  a  bonus  to  the 
Compjvny,  in  return  for  which  they  require  no  guarantee 
fn.>m  H.  H.'s  Government  as  regards  any  fixed  dividends. 

The  Hukong  Valley. — The  net  result  of  the  ex- 
ploration party's  efforts  is,  that  a  practicable  path  for 
road  or  rail  has  been  found  from  the  Brahmaputra  to 
the  Irrawaddy,  in  length  say  300  miles.  The  greater 
part  of  the  country  through  which  the  rail  would  pass 
is  totally  uninhabited.  The  mineral  products  of  the 
country  are  gold,  silver,  platinum,  amber  and  jade,  salt 
and  coal.  The  gold  has  been  dug  for,  and  the  mines 
well  worked  at  different  times  on  the  banks  of  the 
Kamdu  and  Namkwum.  The  platinum  and  silver  mines 
would  be  about  twenty  miles  north  of  the  line  of  rail, 
amber  and  jade  mines  lie  in  the  east  of  the  Hukong 
Valley,  and  are  about  ten  miles  off  the  route.  The 
wealth  of  this  small  valley  between  the  Chindwin  and 
the  Irrawaddy  is  undoubted,  and  is  a  valuable  acquisi- 
tion for  us. 

Irrigation  ix  Madras. — In  the  year  1886-87  the 
total  revenue  assessed  on  irrigated  lands  in  Madras  was 
nearly  230  lakhs  of  rupees,  of  which  some  170  lakhs  were 
due  to  irrigation  and  the  remainder  to  land  revenue. 
Some  five  million  acres  of  land  were  occupied  for  irriga- 
tion during  the  year,  nearly  four  and  three-quarter  millions 
of  which  were  irrigated  in  the  first,  and  rather  less  than 
one  million  in  the  second  crop  :  the  total  area  of  land 
which  bore  irrigated  crops  was  over  five  and  a  half  mil- 
lions of  acres.  The  larger  systems,  which  derive  their 
supply  of  water  from  the  great  rivers,  have  cost  rather 
more  than  500  lakhs  of  rupees  to  construct.  These  in- 
clude among  their  number  the  one  black  sheep  of  the  flock, 
the  Kurnool  Canal.  The  net  profits  in  1886-87  on  the 
entire  capital  were  5'9  per  cent.  We  purpose  going  more 
fully  into  the  Report  in  an  early  issue. 

The  PROPO.SED  New  Town  Hall  and  Municipal 
Offices  for  Bombay. — The  report  of  the  Committee  of 
the  Corporation  appointed  to  consider  the  proposal  to 
purcha.se  the  Cathedral  High  School  and  add  to  it  contains 
the  following  suggestioas: — (1).  That  the  present  proposal 
regarding  the  Cathedral  High  School  be  rejected.  (2).  The 
appointment  of  a  small  committee  of  experts  to  revise  the 
schedule  of  requirements,  &c.,  and  to  give  an  approximate 
estimate  of  cost.  (3).  A  limited  competition  of  selected 
architects.  (4).  An  open  space  round  the  Municipal  build- 
ings. The  committee  reiterate  their  opinion  that  the  sum 
to  the  credit  of  the  building  fund  is  wholly  inadequate, 
and  to  express  their  opinion  that  if  the  Corporation  be 
not  now  prepared  to  erect  an  office  and  hall,  that  will  be 
a  beauty  to  the  city,  they  had  better  take  no  further  steps 
at  present,  but  allow  the  building  fund  to  accumulate  at 
interest,  rather  than  waste  it  on  an  insufficient  and  unsat- 
isfactory building. 

Canals  in  Bengal.— The  canal  system  of  Bengal  is  an 
important  source  of  revenue,  as  much  when  utilized  for 
navigation  as  when  used   to  irrigate  fields.    The   Orissa, 


the  Miduapur,  and  the  Sone  Canals  are  used  both  for  ir- 
rigation and  for  navigation  ;  while  Hidgelle  Tidal  Canals, 
the  Orissa  Coast  Canal,  and  the  Calcutta  and  Eastern 
Canals  serve  for  navigation  only.  The  last-named  is  the 
mo.«t  remunerative  system  of  navigation  canals  in  India, 
and  yields  a  net  return  of  more  than  five  per  cent, 
on  the  capital  cost.  The  revenue  in  the  last  official  year, 
from  navigation  only,  on  all  the  six  canal  works  just 
named,  amounted  to  nearly  eight  lakhs,  and  that  did  not 
include  what  was  received  from  Govei-nment  transport 
services.  The  value  of  the  merchandise  carried  on  the 
canals  was  778  lakhs  of  rupees,  and  the  value  of  the  crops 
irrigated  was  93  lakhs.  In  addition  to  the  canals,  naviga- 
tion is  maintained  on  the  Nuddea  rivers  by  the  Public 
Works  Department,  and  the  revenue  from  that  source 
last  year  was  two  lakhs. 

Lord  Dufferin  on  Technical  Education. — Re- 
fen-ing  to  the  proposal  to  establish  a  local  School  of 
Arts  and  Industries  at  Lucknow,  the  Viceroy  observed 
on  a  recent  public  occasion  in  that  city  :-^I  have 
always  taken  the  deepest  interest  in  technical  educa- 
tion. I  have  called  the  attention  of  all  the  Subordi- 
nate Governments  to  the  desirability  of  promoting 
this  branch  of  instruction  by  every  means  in  their 
power  ;  but  I  must  remind  you  that  it  is  neithci- 
within  the  competence  nor  the  functions  of  the  Supreme 
Government  to  give  practical  effect  to  its  views.  The 
latter  responsibility  devolves  upon  the  Local  Governments 
in  a  certain  degree,  but  still  more  largely  on  the  various 
Indian  communities.  Even  the  Local  Governments  un- 
assisted by  the  liberality  and  counsels  of  those  who  are 
in  a  position  to  support  their  efforts,  can  do  but  little. 
You,  at  all  events,  in  contributing  no  less  than  five  lakhs 
to  this  most  noble  and  practical  mode  of  meeting  the 
needs,  embarrassment,  and  wants  of  modern  Indian  civi- 
lization  deserve  the  highest  praise. 

The  Madras  Government  Mineralogist. — The 
Miidras  Government  having  called  upon  Mr.  Bruce  Foote, 
of  the  Geological  Survey  of  India,  to  examine  and  report 
upon  the  work  being  carried  out  by  Mr.  Bosworth  Smith, 
their  Mineralogist,  at  Burgor,  in  the  Salem  district,  that 
officer  has  now  reported  very  favorably  on  the  operations 
made  in  this  locality  in  regard  to  two  old  native  gold 
workings,  and  has  suggested  that,  as  he  considered  Mr. 
Smith's  powers  of  observations  and  his  knowledge  of 
rocks  and  minerals  were  of  a  high  order,  he  be  called  upon 
to  work  out  the  geology  of  the  crystaline  rocks  of  the 
Presidency  which  cannot  be  reached  by  the  present  Geo- 
logical Survey  of  India,  and  to  draw  a  map  of  the  area  of 
auriferous  tracts  of  country  still  unknown  to  the  mining 
public.  The  Governor  in  Council,  in  considering  these 
proposals,  has  decided  that  Mr.  Smith  should  not  be  kept 
longer,  after  the  expiry  of  his  present  agreement,  than 
will  allow  of  his  completing  his  report  upon  the  ojjera- 
tions  upon  which  he  has  been  engaged,  and  of  his  re- 
arrangement of  the  mineral  collection  at  the  Central 
Museum. 

Singareni  Coal  for  Madras. — The  line  of  Railway 
from  Singareni  to  Bezwada  is  likely  to  be  open  for  traf- 
fic about  June,  and  the  long-expected  supply  from  the 
Singareni  coalfields  should,  it  is  expected,  be  then  avail- 
able for  the  Madras  and  South  Indian  Railways.  The 
Madras  Mail  calculates  that  the  coal  can  be  put  on  to 
the  trucks  at  Singareni  at  a  cost  of  about  Rs.  3  per  ton, 
as  the  conditions  of  mining  are  very  favorable,  and  that 
it  will    cost   about   Rs.  2   per   ton    to  transport  it  the 
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seventy  miles  into  Bezwada,  aud  to  put  it  into  the  boats 
for  carriage  down  the  Kistna  and  Buckingham  Canals. 
The  distance  from  Bezwada  to  Madras  by  canal  is  about 
250  miles,  and  as  water  carriage  is  notoriously  cheap, 
we  are  probably  well  over  the  mark  in  estimating 
the  cost  of  carriage  for  this  distance  at  Rs.  5  per  ton, 
which  is  about  4  pies  per  ton  per  mile.  It  would  seem, 
then,  that  the  coal  could  be  laid  down  in  Madras 
city  at  a  cost  not  exceeding  Rs.  10  per  ton,  as  against 
Rs.  15  to  Rs.  20  which  is  the  price  of  the  English  coal 
now  in  the  market.  We  view  these  expectations  differ- 
ently, and  time  will  tell. 

Anamalanka  Pkoject,  Godavari. — This  project  com- 
prises the  construction  of  a  tank  or  reservoir,  storage 
capacity  4,420  millions  of  cubic  feet,  length  7^  miles, 
greatest  width  4^  miles  and  area  91  scpiare  miles,  near  the 
ruined  village  of  Anamalanka  in  the  Yernagudem  taluk. 
It  is  6  miles  north  of  Nallacheri,  a  large  village  on  the 
trunk  road  between  Ellore  acd  Rajahmundry.  The  site 
is  feverish  in  wet  weather.  It  will  be  supplied  from  the 
Yerracalva,  a  perennial  river  which  gets  its  principal  supply 
from  the  south-west  monsoon  and  is  said  to  be  valuable 
when  the  north-east  monsoon  fails.  The  reservoir  has 
been  proposed  to  act  as  a  flood  moderator  to  the  drainage 
of  the  Yerracalva  which  enters  the  western  section  of  the 
Godavari  delta  under  the  Nandamur  aqueduct  at  the  head 
of  the  Ellore  canal  and  has  several  times  endangered  the 
safety  of  some  of  the  delta  canals.  The  reservoii'  is  in- 
tended to  irrigate  45,000  acres  and  also  at  times  to  sup- 
plement the  supply  of  the  delta  canals.  The  estimates  for 
the  project  prepared  in  1873  amounted  to  Rs.  8,14,000, 
excluding  land  compensation,  which  was  subsequently 
ascertained  to  amount  to  Rs.  77,800,  making  a  total 
of  Rs.  8,91,800  for  works.  The  estimates  are  said  to 
require  revision,  but  further  investigation  has  been  de- 
ferred till  the  Godavari  delta  works  have  been  completed. 

The  Calcutta  and  Bombay  Mints.— A  Government 
Resolution  has  been  passed  on  the  working  of  the  Cal- 
cutta and  the  Bombay  Mints.  The  net  imports  of  gold 
into  India  in  1886-87  amount  to  Rs.  2,17,70,652,  against 
Rs.  2,76,29,347  in  the  previous  year.  No  gold  was  coined 
in  either  Mint.  In  Calcutta,  the  gold  was  valued  at 
Rs.  92,686,  consisting  entirely  of  bazar  bar  gold.  In  the 
Bombay  Mint,  the  stock  of  gold  at  the  beginning  of  last 
year  represented  a  value  of  Rs.  4,602.  No  gold  was  ten- 
dered for  coinage  by  the  public.  The  net  imports  of 
silver  into  India  and  coinage  in  both  Mints  from  1872-73 
to  1886-87  were  a  total  of  9,230  lakhs  in  imports  and  9,102 
lakhs  in  coinage.  The  amount  of  defaced  and  uncurrent 
coin  remitted  to  the  Calcutta  Mint  for  recoinage  was 
Rs.  11,37,424.  In  Bombay  Mint,  the  amount  of  uncur- 
rent coin  receive!  for  recoinage  was  three  and  a  quarter 
lakhs.  The  loss  on  recoiuage  operations  amounted  to 
Rs.  13,125  in  Calcutta,  and  Rs.  3,081  in  Bombay.  Last 
year  the  silver  tendered  in  the  Calcutta  Mint  for  recoin- 
age through  the  Currency  Department  was  valued  at 
Rs.  1,59,82,723,  and  in  the  Bombay  Mint  Rs.  3,46,18,702, 
of  which  Rs.  51,31,296  were  returned  to  Calcutta  for 
coinage.  The  coinage  copper  amounted  to  Rs.  11,71,289 
in  1886-87.  The  gain  of  copper  coinage  in  both  Mints 
last  year  was  Rs.  7,67,040.  The  operative  losses  in  Cal- 
cutta and  Bombay  during  the  year  were  Rs.  23,849  and 
Rs.  21,447.  The  total  revenue  from  both  Mints  during 
the  last  five  years  is  less  than  the  total  expenditure 
during  that  period  by  Rs.  26,41,499.  This  gives  an  aver- 
age annual  loss  at  Calcutta  of  five  lakhs. 


Current  ^ctos. 


Sanction  has  been  given  to  the  extension  of  the  Morvi  State 
Railway  from  Vankaneer  to  Rajkote. 

The  town  of  Colgong,  in  the  Bhagalpur  district,  was  almost  en- 
tirely destroyed  by  a  great  fire  last  week. 

The  funds  that  were  collected  in  Cawnpur  for  a  .Jubilee  me- 
morial are  to  be  expended  upon  a  public  park  for  Cawnpur. 

Captain  Lindsay,  r.e.,  proceeds  to  Darjeeling  to  provide  huts 
for  the  accommodation  of  the  troops  returning  from  Sikkim. 

Colonel  Conway  Gordon,  after  the  conclusion  of  the  business 
t  hat  took  him  to  Hyderabad,  is  expected  in  Lahore  on  the  18th. 

It  is  stated  that  Sir  Charles  Elliott  has  pronounced  against 
the  new  Railway  scheme  submitted  to  the  Hyderabad  Government 
by  the  Nawab  Diler  Jung. 

According  to  Lloyds'  Register  of  British  and  Foreign  Shipping 
List  of  20th  February,  Captain  J.  Donnan  has  been  appointed 
ship  and  engine  surveyor  at  Colombo. 

At  about  midnight,  on  Monday  last,  a  most  destructive  lire 
broke  out  at  the  Goosery  Jute  Mills,  causing  damages  to  the 
extent  of  about  two  lakhs  of  rupees. 

The  new  Government  House  at  Simla  is  nearly  finished,  but 
it  will  not  be  ready  for  occupation  for,  at  least,  a  month  or  two 
yet,  and  it  is  doubtful  whether  the  present  Viceroy  will  reside 
in  it. 

The  India  General  Steam  Navigation  Company  have  o-iven 
orders  to  Messrs.  Bow,  MacLachlan  and  Co.,  of  Paisley,  to° con- 
struct two  twin  screw  engines  for  their  steamers  employed  in  the 
Calcutta  trade. 

Mr.  J.  Eliot,  Officiating  Meteorological  Reporter  to  the  Govern- 
ment of  India,  leaves  Calcutta  for  Simla  to-morrow.  Mr.  Blanford, 
who  has  taken  an  extension  of  three  months'  leave,  will  probably 
not  return  to  India. 

Arrangements  have  been  made  for  the  immediate  survev  of 
the  Ahiri  Forest  Reserves  in  the  Central  Provinces  being  under- 
taken by  the  Forest  Survey  Branch  simultaneously  with  the 
survey  of  the  forests  in  the  Raipur  district. 

Major-General  J.  H.  M.  Shaw-Stewart,  r.e.,  late  Consulting 
Engineer  for  Railways  to  the  Government  of  Madras,  and  also 
one  of  Chief  Kolar  Concessionaires,  has  been  appointed  Chairman 
of  the  Cape  Town  and  Suburban  Railway  Company. 

The  Meteorological  Department  of  the  Government  of  India 
has  just  published  a  volume  of  Charts  of  the  Arabian  Sea  and 
the  adjacent  portion  of  the  North  Indian  Ocean,  shewing  the 
mean  pressure,  winds,  and  currents  in  each  month  of  the  year. 

The  India  Office  has  directed  that  all  demands  for  botanical 
information  and  for  seeds  from  the  Royal  Gardens  at  Kew  should 
be  made  to  the  Government  Bot,%nical  Gardens  at  Saharanpur 
through  the  Botanical  authorities  at  Calcutta,  Madras,  or  Bombay. 

Deputy  Surqeon-General  J.  Shortt  has  just  published  an  in- 
teresting monograph  on  the  cocoanut  palm,  dedicated  to  Surgeon- 
General  Edward  Balfour,  the  author  of  the  "  CyeloptedFa  of 
India."  It  is  illustrated  with  some  excellent  photo-etchings,  the 
work  of  the  Survey  Office  at  Calcutta. 

The  British  India  Company  have  just  given  an  order  to  Messrs. 
A.  and  J.  Ingles,  of  Pointhouse,  Glasgow,  to  build  two  steel  screw 
steamers  of  4,000  tons  each  ;  the  engines  are  to  be  of  the  triple  ex- 
pansion type,  and  the  horse-power  will  be  about  2,0CO.  The 
steamers  are  intended  for  the  coasting  trade. 

In  order  that  the  completion  of  the  palace  at  Simla  for-  the 
occupation  of  Lord  and  Lady  Dufferin  may  be  pushed  on,  Mr. 
Irvine  has  been  instructe'l  to  devote  himself  specially  to  it.  All 
other  works  will,  it  is  believed,  be  under  the  charge  of  Mr.  J. 
W.  Wright,  Superintending  Engineer,  Umballa. 

The  new  Town  Hall  at  Jounpore,  a  magnificent  structure, 
built  by  Messrs.  T.  H.  Smith  and  Company,  of  Allahabad,  was 
opened  last  week  by  Mr.  Lawrence,  Commissioner  of  the  Alla- 
habad Division.  The  ceremony  was  an  imposing  one,  as  all  the 
native  notables  of  the  surrounding  districts  were  present. 

The  Ooregum  Gold  Mining  Company,  having  spent  £7,000  of 
borrowed  money  on  the  development  of  its  mine,  is  now  raising 
£30,000  by  10  per  cent,  debentures,  repayable  at  the  expiration 
of  iive  years  with  a  bonus  of  25  per  cent.  On  the  14th  February 
the  average  yield  at  six  points  of  the  mine  was  over  4  ozs.  of  gold- 
per  ton  of  quartz. 

The  derailment  of  the  engine  of  a  goods  train  between  Pindi 
and  Golra  on  the  28th  March  was  not  due  to  a  defect  in  the 
permanent  way  as  was    first  supposed,   but  to  the  breakage  of 
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the  axle  of  a  pair  of  tender  wheels.  No  fears  need,  therefore, 
be  entertained  as  to  the  security  of  that  part  of  the  North-Western 
Railway  permanent  way. 

The  Victoria  Jubilee  Institute  Building,  the  foundation  stoue 
of  which  was  laid  on  the  leth  February  last  year,  by  Colonel 
LeGeyt,  Political  Superintendent,  to  commemorate  the  Jubilee 
year  of  Her  Majesty  the  Queen-Empress,  and  in  which  is  located 
the  Palanpur  Native  General  Library,  was  opened  on  the  morning 
of  3rd  April  under  a  salute  of  31  guns. 

DuRiSG  the  late  storm  which  raged  at  Rawal  Piudi  some  of  the 
wagons  and  carriages  at  the  Railway  Station  were  blown  away, 
causing  slight  damage  to  the  rolling  stock.  A  roof  of  one  of  the 
camp  houses  of  the  Northumberland  Fusiliers'  camp  at  Rawal 
Pinai  was  also  blown  off  on  to  the  Railway  line  near  Sohau,  but 
was  discovered  in  time  to  prevent  damage  to  passing  trains. 

We  are  sorry  to  report  the  sudden  death  of  Rao  Saheb  Hiralal 
Maneklal  Nazar,  Assistant  Engineer,  P.  W.  D.,  of  Thana,  at 
Agra.  The  deceased  served  long  and  faithfully  in  the  depart- 
ment, rising  from  the  lowest  grade  to  a  responsible  and  respec- 
table position.  He  was  in  charge  of  harbour  defences  in  Bombay 
for  a  long  time.  &ao  Saheb  Hiralal  was  on  the  eve  of  retiring 
on  a  well  earned  pension. 

Thb  Sea  Front  of  Madras  will  be  greatly  enhanced  in  beauty 
when  the  public  buildings  now  in  course  of  erection  are  complet- 
ed. The  foundation  of  the  Small  Cause  Court,  on  the  site  of  the 
old  Abererombie  Battery,  is  being  laid  under  the  Superintendence 
of  Mr.  J.  H.  Stephens,  and  the  High  Court  Buildings  will  shortly 
be  taken  in  hand.  The  buildings  of  Lippert  and  Co.  are  also 
being  thoroughly  cemented  and  extended. 

The  Government  of  India  in  the  Public  Works  Department 
has  sanctioned  an  expenditure  of  Rs.  19,000  to  put  into  a  thorough 
state  of  repair  the  line  of  telegraph  between  Bassein  and  Diamond 
Island.  This  was  one  of  the  recommendations  of  the  Court  which 
sat  last  year  to  enquire  into  the  loss  of  the  Sir  John  Lawrence, 
and  was  a  point  on  which  much  stress  was  laid.  Another  of  llieir 
recommendations — to  connect  the  Andamans  with  the  mainland 
by  cable — has  unfortunately  not  commended  itself  to  Government, 
owing  to  the  large  expenditure  it  would  involve. 

The  Kolhapur  Industrial  Exhibition  was  opened  on  2nd  April 
by  Colonel  Hunter,  c  b.,  c.s.i..  Acting  Political  Agent,  in  the  pre- 
sence of  a  large  number  of  native  Chiefs  and  gentlemen,  and 
European  residents  of  the  station.  The  idea  originated  with  Mr. 
Candy,  and  all  the  arrangements  were  carried  out  by  Mr. 
Shannon,  the  popular  Executive  Engineer,  and  his  .assistants. 
Their  united  efforts  were  crowned  with  great  success.  The  exhibits 
which  were  sent  in  from  all  parts  of  the  Southern  Mahratta 
Country  include  specimens  of  art  manufacture,  machinery,  agri- 
cultural implements,  &c. 

Practically  no  progress  has  been  made  during  the  p<ast  cold- 
weather  with  the  fortified  serai  at  Lundi  Kotal,  the  most  import- 
ant strategical  position  in  the  Khyber.  All  work,  never  very 
much  at  the  best,  was  stopped  some  weeks  ago,  for  want  of  funds 
we  believe  ;  and  it  is  doubtful  if  anything  will  now  be  done  till 
next  winter.  The  effect  of  this  sudden  collapse  of  our  efforts 
to  strengthen  ourselves  on  the  Khyber  line  of  communications 
is  likely  to  be  a  very  bad  one  among  the  local  tribesmen  ;  for 
the  Amir's  officials  have  circulated  a  rumor  that  the  work  has 
been  abandoned  in  consequence  of  the  remonstrances  of  their 
master. 

yetterg  to  tlie  €I)itor. 

The  Editor  desires  it  to  be  distinctly  understood  tliat  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents. 1 


THE  OVERSEER  DEPARTMENT  OF  SEEBPORE    ENGI- 
NEERING COLLEGE. 

Sir,— Anybofiy  who  is  fully  acquainted  with  the  misfortunes 
and  hardships  which  have  assailed  the  last  batch  of  Christian 
students  of  the  Overseer  class  in  the  procuring  of  suitable  ap- 
pointments cannot  help  but  fully  sympathise  with  them.  The.se 
men  received  their  College  certificates  last  February,  and  up  to 
the  present,  whether  for  want  of  interest  on  the  part  of  their 
late  superiors,  or  the  inability  of  the  latter  to  give  any  help, 
or  mis-directed  prejudice  on  the  part  of  employers,  not  a  man 
has  anything  to  do  worth  mentioning  beyond  two  who  were 
employed  for  something  over  a  month  in  the  fitting  up  of  a 
steamer  belonging  to  the  Indian  Marine  Department  for  Burma. 
When  the  late  Mr.  Charles  Fouracres,  was  Superintendent  of 
the  Seebpore  Workshops,  it  is  well  worth  remarking  that 
through  his  agency  few  of  his  men  were  without  employment 
for  any  appreciable  length  of  time,  and  they  are  now  all  holding 
respectable  employments.  But  now  these  very  sort  of  men,  what 
with  being  handicapped  with  Roorkee  Overseers,  anil  with 
pecuniary  difficulties  falling  in  the  way  of  making  shifts  for 
themselves,  are  not  in  the  most  agreeable  predicament. 

Can  anything  be  more  disheartening  than  after  fi^e  long 
years  of  a  good  and  substantial  training,  to  meet  at  ihe  end 
of  it  such  a  miserable  result  ? — to  say  nothing  of  what  must 
be  the  feelings  of  a  newly  joined  student,  who  cannot   help  but 


be  convicted  with  the  idea  that  his  College  course  is  but  a 
highway  to  a  yawning  abyss  rather  than  a  faithful  reward  of 
labor  conscientiously  done.  Roorkee  men,  on  the  other  hand,  after 
a  couple  of  years  of,  one  cannot  help  but  think,  "cramming" 
(during  which  time  they  are  bolstered  up  with  every  encourage- 
ment,) and  one  of  apprenticeship,  are  promiscuously  distributed 
into  all  the  vacancies  available,  and  there  is  reason  to  believe, 
that  when  the  demand  for  men  has  been  excessive  in  Burma, 
even  those  who  have  not  completed  their  three  years'  course  have 
been   sent. 

This  is  a  moat  earnest  appeal  to  those  executive  authorities  it 
may  concern,  in  fairness  to  the  Seebpore  students,  to  give  the 
latter  a  trial  of  few  months,  and  see  if  they  cannot  work  side  by 
side  with  Roorkee  favorites,  and  prove  themselves  quite  up  to 
the   mark. 

Fair  Plat. 

THE  MADRAS  PUBLIC  WASTE  DEPARTMENT— IRRI- 
GATION BRANCH. 

Sir, — It  is  not  my  intention  to  enter  minutely  into  an  exami- 
nation of  that  curious  record. — viz.  Administration  Report  of 
the  Public  Works  Department,  Irrigation  Branch,  in  the  Madras 
Presidency,  for  the  year  1886-87.  As  usual,  the  document  contains 
an  immense  amount  of  figured  statements  and  details  with 
little  or  no  progress,  the  absence  of  which  is  accounted  for  by 
the  usual  pleas  of  "  want  of  funds,"  delays  on  the  part  of  the 
Revenue  authorities,  unfavourable  seasons,  &c.,  &c.  Such  pleae 
have  now  become  so  chronic  that  it  is  scarcely  worth  while 
writing  about  them. 

My  object  at  present  is  to  point  out  how  a  large  and  im- 
portant work  like  the  Godavari  Anient  is  dealt  with,  as  this  ia 
a  matter  of  general  public  interest,  the  project  having  ori- 
ginally been  designed  to  show  how  important  it  is  to  have  the 
irrigation  of  a  district  properly  attended  to  in  the  interests  of 
the  Government  and  the  people,  as  well  as  to  avert  the  danger 
of  famine  and  losses.  At  page  7,  statement  No.  II.,  I  find  that 
upwards  of  563,621  acres  are  irrigated  by  this  Irrigation  work, 
yielding  a  revenue  of  Rs.  18,36,938.  The  full  water-rate  of  Rs.  4 
per  annum  should  have  yielded  Rs.  22,54,4S4,  but  no  explana- 
tion is  given  why  this  was  not  realized.  The  water-supply  be- 
ing most  abundant,  surely  when  a  loss  of  some  18  per  cent,  oc- 
curs, the  point  of  short  fall  in  revenue  requires  to  be  looked 
into.  We  are  then  told  that  Rs.  1,22,787  must  be  deducted  as 
the  share  due  to  old  Irrigation  ;  and  then,  in  column  6,  we 
come  to  the  most  astounding  of  all  the  facts  we  have  ever  seen,  viz., 
that  the  share  of  enhanced  value  of  land  is  Rs.  1,61,005,  when  it 
had  been  shown  just  before  that  these  works  of  irrigation  had 
created  a  seventeen-fold  increase  of  Revenue  from  the  land  over 
and  above  what  the  old  irrigation  yiehled  !  !  As  the  charges 
under  one  head  and  another  made  against  the  works  are  now 
49  per  cent,  of  the  revenue  as  it  is  collected,  it  is  no  wonder 
to  us  they  show  a  net  percentage  of  only  11  percent,  on  capital, 
particularly  when  a  loss  of  18  per  cent,  of  revenue  or  above  4 
lakhs  is  left  quite  unnoticed. 

In  this  statement,  too,  the  cost  of  the  waste  and  mis-manage- 
ment of  the  Kurnool  works  is  added,  and  exhibited  in  such  a 
way  as  to  show  most  unfavorably  against  properly  designed 
hydraulic  works,  like  those  in  the  delta  districts.  This  is 
most  misleading.  I  have  neither  time  nor  inclination  to  look 
further  into  this  record  ;  every  statement  in  it  is  equally  un- 
satisfactory. For  instance,  at  pages  96-97,  we  find  in  one  place 
the  estimated  value  of  cargoes  for  the  Godavari  Canals  to  be 
Rs.  1,22,33,392,  and  in  the  next  page  it  is  Rs.  1,25,33,511,  plus 
apparently  Rs.  1,24,79,802  belonging  to  private  individuals!  I 
can  give  your  readers  no  explanation  of  such  figures  beyond 
informing  them  that  the  officer  *  now  in  charge  of  the  Godavari 
works  was  specially  selected  for  the  duty  on  his  own  recommenda- 
tion and  trumpeting  as  being  infinitely  superior  to  Sir  A.  Cotton, 
or  any  of  those  whom  that  officer  recommended  ;  and  under  this 
distinguished  individual  the  progress  of  the  works  has  fallen 
off  more  than  50  per  cent.,  whilst  the  charges  against  them 
have   been   largely   enhanced. 

I  would  notice  one  point  more.  The  annual  license  fee  for 
cargo  boats  is  Rs.  2-8-0  per  ton,  an  increase  of  150  per  cent. 
The  revenue  obtained  by  this  is  only  Rs.  86,893,  and  its  cost 
of  collection,  &c.,  is  Rs.  66,892,  or  76|  per  cent,  on  the  Goda- 
vari. So  that  at  the  same  time  that  these  Engineers  lose  4 
lakhs  in  irrigation,  they  maintain  such  a  system  as  the  above 
for  revenue  purposes.  On  the  Kistna  Canals,  matters  are  far 
worse — total  receipts  being  only  Ks.  24,045  and  the  charges 
Rs.  91,406,  a  dead  loss  of  over  Rs.  67,000  a  year  ;  and  it  is 
from  the  Engineers  who  have  advocated  and  established  such 
gross  mismanagement  as  this  that  the  wise-acres  of  our  Muni- 
cipal Board,  at  the  instance  of  the  acting  Resident,  have  de- 
cided to  learn  about  our  water-supply,  I  have  pointed  out  these 
actual  results  for  the  benefit  of  our  rate  and  tax-payers,  in  the 
hope  they  will  at  least  step  in  to  prevent  such  folly  being 
perpetrated  here  at  their  expense— as  upon  them  the  consequen- 
cei  will  remain. 

J.  F.  F. 

*  If  our  Correspondent  refers  to  Mr.  G.  T.  Walsh,  JI.  I.  C.  E., 
Superintending  Engineer,  No.  1  Circle,  P.  W.  I).,  Madras,  he  is  in 
error  and  at  fault. — Kd.  I.E. 
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THE  DISTRICT  ENGINEER  IN  BENGAL. 

I  Sir, — Your  correspondent  "  Kational  "  iti  your  issue  of  the  Slat 
ultimo  has  described  in  very  clear  language  the  position  of  the 
District  Engineers  in  the  N.-W.  P.,  but  allow  me  to  state  for  his, 
AS  well  as  the  edification  of  the  public,  that  his  namesakes  in 
Bengal  are  in  a  situation  far  more  unpleasant  than  his.  The 
disadvantages  noticed  by  him  apply  with  equal  force  to  the  case 
of  the  Bengal  Engineer  with  the  additional  disadvantage  that 
should  he  (the  Bengal  Engineer)  chance  to  incur  the  displeasure 
of  the  District  Board  in  the  faithful  performance  of  his  duty, 
he  ia  subject  to  be  sent  about  his  business  without  even  the  chance 
of  an  appeal  to  any  higher  authority.  In  the  N.-W.  P.  all  the 
District  Engineers  .are  members  of  the  regular  P.  W.  D.,  and  as 
such  have  in  cases  of  friction  the  great  advantage  of  being  either 
transferred  to  the  regular  line  or  to  some  other  district,  but  the 
District  Engineer  in  Bengal  is  a  purely  private  servant  entirely  in 
the  hands  of  a  body  of  masters,  who  as  a  chameleon,  change  color 
so  often  that  the  unfortunate  Engineer  is  always  in  a  puzzle  to 
jhalk  out  his  course. 

Before  the  introduction  of  the  "  Local  Sluflf  "  in  Bengal,  matter:^ 
were  in  a  more  satisfactory  footing,  and  the  Engineer  could  do  his 
•work  more  smoothly  under  the  late  Boad  Cess  Committee,  but  the 
new  Act  in  Bengal  has  been  framed  in  a  way  which  pretends  to 
ignore  the  importance  of  the  District  Engineer,  and  the  rules  have 
conferred  such  arbitrary  powers  on  the  so-called  "Finance  Com- 
mittee "  that  they  sit  under  the  cool  shade  of  the  punkah  to  cri- 
ticise the  Engineer's  work  without  possessing  in  the  least  degree  an 
iota  of  professional  training,  much  less  any  knowledge  of  the 
difficulties  he  has  to  contend  with.  For  the  interests  of  the 
service,  the  Engineer  should  possess  a  certain  amount  of  indepen- 
dence, otherwise  his  being  roughly  handled  by  his  merciful 
masters,  who  always  think  of  having  performed  a  feat  of  chivalry 
if  they  can  pass  some  disparaging  remarks  on  him,  lowers  him  in 
his  own,  as  well  as  in  the  estimation  of  his  subordinates.  The 
power  given  by  the  new  law  to  the  District  Board  to  reduce  tlie 
District  Engineer's  salary  at  their  will  is  a  step  which  has  already 
begun  to  work  di.^astrous  results  ;  instances  are  not  rare  where  the 
members  of  the  Boards  are  not  wanting  in  the  display  of  a  feeling 
of  jealousy  at  the  prosperity  of  their  Engineer,  because  due  to  his 
professional  attainments  and  hard  work  performed  in  the  incle- 
mencies of  the  weather,  he  happens  to  earn  a  few  hundred  rupees 
at  the  end  of  a  month.  It  is  now  becoming  a  matter  of  every 
day  occurrence  that  directly  there  happens  to  be  a  change  in  the 
appointment  of  the  District  Engineer,  the  salary  is  reduced.  How 
far  this  is  a  move  in  the  right  direction  experience  will  teach,  but 
this  much  may  be  said  with  safety,  that  it  is  a  false  economy  obtain- 
ed at  the  sacrifice  of  eflicieiicy.  Good  pay  is  always  an  incentive 
to  good  work.  A  half-starved  D.  E.  will  never  be  able  to  command 
the  respect  due  to  his  position  which  is  a  matter  of  momentous 
importance  in  a  Mofussil  district,  nor  shall  he  be  able  to  do  justice 
to  his  work,  being  handicapped  by  pecuniary  want. 

The  Local  Government  is  too  busy  to  look  into  these  matters, 
and  is  furthermore  bent  upon  shirking  all  connection  with  them, 
but  it  is  following  a  most  suicidal  policy  by  losing  sight  of  the 
fact  that  the  District  Engineer  is  an  officer  upon  whom  rests  a 
great  amount  of  trust  and  responsibility,  and  that  he  is  an  impor- 
tant element  in  the  administration  of  the  country.  If  matters 
do  not  take  a  better  turn,  1.8.,  if  the  Government  do  not  consider 
worth  its  while  to  put  a  stop  to  the  exercise  of  power  by  the  Dis- 
trict Boards  dangerously  aflfectiug  the  status  and  prospects  of  these 
officers,  before  long  there  will  be  in  the  country  a  body  of  dis- 
contented public  servants,  who  will  work  without  any  devotion 
to  duty,  and  simply  try  to  while  away  their  time  knowino-  that 
there  is  no  one  to  appreciate  their  merit,  nor  is  there  any  one  whom 
they  can  look  to  for  sympathy  and  support.  True  it  is  that  in 
Bengal  there  is  the  Inspector  of  Local  Works  as  the  profes.sional 
superior  of  the  D.  E.,  but  that  officer  enjoys  very  little  power 
calculated  to  improve  his  prospects  ;  in  fact,  he  comes  to  find  fault 
■with  the  D.  E.'a  work  and  not  unfrequently  forgets  to  notice  his 
good  qualities,  and  the  result  is  that  his  inspection  report,  though 
meant  in  no  way  to  the  discredit  of  the  D.  E.,  when  laid  befol-e 
the  members  of  the  Board  places  the  D.  E.  in  an  awkward  position, 
and  costs  him  no  small  part  of  his  time  and  thought  in  framing 
out  a  long  explanation  for  the  satisfaction  of  the  masters  of  his  fate. 

Such  is  how  matters  are  in  Bengal  with  the  unfortunate  District 
Engineer,  who  in  these  hard  times  is  compelled  to  subject  himself 
to  no  end  of  ignominy  under  several  masters  for  an  honest  liveli- 
hood, as  the  P.  W.  D.  can  no  longer  find  room  for  him. 

Trusting  this  letter  will,  for  the  interests  of  the  profession, 
attract  the  sight  of  the  P.  W.  D.  potentates  in  the  Writers' 
Buildings,  who  from  their  palatial  seats  are  accustomed  to  see 
everything  in  their  Subs  as  smooth  as  the  fine  terra-cotta  which 
adorns  the  pavement  they  tread  upon. 

Experience. 


CALCUTTA  MUNICIPAL  CONSOLIDATION  ACT. 

Sir, — All  interested  in  Municipal  reform  are  recommended  to 
study  the  new  Calcutta  Municipal  Consolidation  Act,  which  will 
shortly  come  into  operation  :  to  readers  of  your  .Journal,  the 
sections  233—246  "of  Building  Regulations  regarding  houses" 
are  especially  deserving  of  attention. 

The  first  clauses  (sections  233  and  23-i)  relate  to  dangerous 
structures  and  the  powers  of  the  Commissioners  in  dealing  with 
them. 


Section  235  requires  a  person  intending    to  build,  before  doing 
so  to  submit  site  plan   for  sanction   of  the  Commissioners,  which, 
is  to  be  accorded  within  30  days  :  one  peculiar  condition   is  that 
"such  plan  shall  also  shew  the  position   and  approximate  height 
of  all  other  masonry  houses  within  40  feet  of  the   proposed  site." 
How  about  always  getting  such  information,  and  expressing  it  on 
the  plan  ?    We  shall  want  professional  isometric  and   perspective 
draftsmen  !     In  sections  236,  237  and  233  it  is  laid  down  that  the 
person    intending  to  build   shall  serve  the  Commissioners  with  a 
notice   to  that  effect  on  a  printed  form  :  such  notice  to  state  the 
objects,  description,   nature,  details,  &c.,  of  the   building  :   this  is 
after  approval  of  the  site  plan,  and  the  Commissioners  may  decide 
within  30  days,  unless  it  appears  to  them  that  further  information 
is  needed  when  their   decision  may   be   deferred  for  another  30 
days—  00  days  in  all  !  In  these  times  of  railway  speed,  and  when 
every  day's  delay  represents  a  calculable  sum  of    money  abso- 
lutely lost  to  the  parties  building  !     Further  (listen  to   this,  past 
Seebporites)  plans,  &c.,   may  be   rejected   if  not   warranted   by  a 
competent  surveyor.     Here  is  an  opening  for  independent  and 
lucrative  work. 

Section  239  qualifies  the  above  by  notifying  that  the  period  of 
90  days  may  be  curtailed  by  submitting  at  the  outset  complete 
plans  and  information,  &c.,  along  with  the  site  plan  and  requisite 
notice.  It  also  requires  the  submission  of  fresh  notice  if  the 
building  operations  have  stood  over  for  one  year  after  the  Com- 
missioners shall  have  signified  their  approval.  On  the  other  hand, 
if  the  building  shall  have  begun  without  such  permission,  the 
Commissioners  may  (sections  240—242)  cause  the  same  to  be 
demolished,  or  may  inflict  a  penalty. 

The  next  section  (243)  is  the  most   important  section  ;  by  it  the 
Commissioners  are  provided  with  large  powers  to  regulate — 
(a.)    The  levels  and  widths  of  foundations. 
(6.)    The  lowest  level  on  which  a  house  may  be  built,  to  allow 

of  drainage  into  sewers, 
(c.)    The  height  of  plinth— 2  feet  above  centre  of  nearest  road 

is  fixed  as  a  minimum, 
(rf.)     No  buihling  being  erected  over  public  drain  or  sewer, 
(e.)    The  position  of  privies. 
(/.)    Adequate  ventilation. 
ig.)    Open  spaces  on  any  building  site. 

The  loose  and  haphazard  way  in  which  these  seven  important 
features  are  referred  to,  without  the  slightest  attempt  to  lay  down 
fair  lines  on  which  the  public  could  reckon  with  some  confidence 
is  quite  too  absurd.  It  cannot  be  imagined  that  any  competent 
Engineer  has  scrutinized  this  section,  and  let  it  stand  in  its  de- 
lightfully abstract  form.  A  perusal  of  the  English  Metropolitan 
Building  Act  will  shew  at  a  glance  that  it  is  necessary  for  the 
protection  of  the  public,  and  also  to  avoid  vesting  too  much  power 
of  this  kind  in  the  Commissioners,  so  that  the  footings  and  widths, 
&c.,  of  foundations,  the  quality  of  materials,  thicknesses  of  walls, 
areas  of  windows  for  light  and  ventilations,  heights  of  buildings, 
l)rojection8,  the  extent  of  open  space  tor  building  sites,  &c.,  are 
points  which  should  be  dealt  with  in  order  to  set  the  whole  thing 
on  an  equitable  and  yet  on  a  popular  basi.s. 

What,  for  instance,  is  to  be  understood  by  '  plinth'  in  (o)  ?  What 
absolute  connection  has  it  with  the  floor,  which  presumably  it  is 
intended  to  fix  the  level  of  ?  Who  is  to  determine  the  a<lequate 
ventilation  in  (/),  and  who  the  extent  of  open  space  which  is  to 
be  consistent  with  the  free  circulation  of  air  ? 

The  remaining  sections  refer  to  compensation  for  delay  on 
the  part  of  Commissioners,  which  is  liberally  fixed  at  Re.  1 
per  diem — a  proof  of  the  failure  to  grasp  the  extent  to  which 
private  interests  suffer  by  delay. 

But  section  243  is  really  too  slipshod  in  its  details  :  regulations  of 
such  importance  to  the  public  and  to  Government  as  well,  through 
its  Public  Works  Department,  should  have  been  most  carefully 
and  widely  discussed  ;  in  fact,  should  have  been  officially  referred 
to  those  who  have  had  experience  of  building  in  Calcutta  as  well 
as  to  those  whose  daily  work  brings  them  face  to  face  with  the 
operations  of  the  Municipal  Act. 

Builder. 

Mink  Rents  and  Minerai,  Royalties.— At  the  last  monthly 
meeting  of  the  Geologlail  Society  at  Manchester,  an  interesting 
paper  on  the  important  question  of  mine  rents  and  mineral 
royalties  was  read  by  Mr.  C.  M.  Percy,  M.E.,  f.g.s.  The  Presi. 
deut,  in  introducing  the  reader,  said  that  the  question  was  of  great 
importance.  Mr.  Percy  had  gone  to  the  root  of  the  matter,  and  some 
historical  value  would,  no  doubt,  attach  itself  to  the  paper.  Mr.  Percy, 
observed  that  he  had  done  his  best  to  obtain  the  best  historical 
evidence,  but  did  not  wish  to  lay  claim  to  any  infallibility, 
Mr.  W.  H.  Barrett  said  he  was  sure  they  had  all  listened  with  the 
greatest  interest  to  the  paper.  Mr  Percy  had  gone  into  the  subject 
fully  and  discussed  it  from  all  its  bearings.  He  would  move  a 
hearty  vote  of  thanks  to  Mr.  Percy.  Mr.  Hardwick  seconded  the  vote. 
Mr.  Percy  in  acknowledging  it  said  it  had  given  him  great  pleasure 
to  prepare  his  paper.  He  could  assure  them  it  had  been  a  labor 
of  love,  and  their  thanks  were  largely  due  to  the  President  and 
to  those  gentlemen  who  had  helped  him  in  his  task.  He  hoped  the 
expression  of  the  vote  of  thanks  would  endorse  the  view  that  he  had 
simply  treated    the  mutter  from  a  citizen's  pouit  of  view. 
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THE  GREAT  INDIAN  PENINSULA 

RAILWAY  VICTORIA  TERMINAL  BUILDINGS, 

BOMBAY. 

This  week  we  give  the  principal  elevation  of  the  above 
buildings,  and   in  our  next    issue    we    hope    to  give  the 
plans.     The  buildings   were   commenced   in    1879,   and 
have    been    under   the   direct    supervision  of  Mr.  F.    W. 
Stevens,     F.R.I.B.A.,   a.m.i.c.e.    Since   that   date    various 
designs  for   the  buildings  were  prepared  and  submitted 
to   the   Directors    of    the     Company    and   Government 
from   time  to  time,  but  none  of    them  were    approved 
until  Mr.  Stevens,  at  the  special  request  of  the  Railway 
Company,  was  allowed  by  Government  to  prepare  designs, 
and  the  "result  was  the  erection  of  the   present   buildings. 
We  may  mention  that  the  design   was   exhibited   at  the 
Royal    Academy  London,   in   1880,  and  had  the  honor  of 
being   placed   on   the   line  in   the   centre   of  the  room 
devoted  to  architectural  designs.      The   style   of  archi- 
tecture adopted  is   the  Italian  Mediieval  Gothic,   which 
appears  to   be   most  suitable  for   this  class  of  building. 
The   principal  faoade  has  a  length  of  l,.500ft.    and  forms 
one  side  of  Hornby  Road.     On  reference  to   the   plan   it 
will   be  seen,  that  the   main  building,  or  Admiuistrative 
Offices,  is  in  the  shape  of  the  letter  m,  ie,   a  centre  and 
two    wings    with    a   quadrangle    having    a   garden  and 
fountain   therein   facing   west.     The   north  wing,   upon 
which  the  station  proper  abuts,  is  occupied   by  the   large 
Waiting  Hall  and  Booking  Offices.     These  are  approached 
from   the   carriage   porch   through  the  groined  entrance 
42ft.  in  length  by  lift,  in  width  and  22ff.  in  height,  which 
is   divided    into  four  bays,  each  bay  being  groined  domi- 
cally  in  white  Porebunder  and   red   stone  worked    in  a 
star  pattern.     The    main   ribs  are   richly     carved     and 
moulded  and  spring  from  the  backs  of  grotesque   animals 
at   the   angles.     The   moulded  and   carved    cross     and 
doorway  arches  are  supported  by  red  and   grey   polished 
Italian    marble    columns,  beautifully   marked,  which  are 
.surmounted    with   richly  carved  Porebunder  stone  caps  of 
varied  design.      The    moulded   bases   and   pedestals  of 
columns   are   of  Coorla  buff-coloured   stone.      Access  is 
given  to  the  Hall    by  wide  blue  stone  steps  through  four 
large  doorways,  each  doorway  being  8ft.  in  width.     The 
doors  are   of  French  polished   teakwood,  panelled   and 
moulded,  and   of  massive  design  with  brass   mountings. 
The  Hall  and    Booking  Offices  are  82ft.  X  72ft.  x  40ft.    in 
height.     On  the  south  side  it  overlooks  the  garden  which 
is  tastefully  laid  out ;  on  the  north  side   are  three    large 
doorways,  each  8ft.  clear  in  width,  giving  the  public  access 
to  the  station  platforms,  and  on  the  east  side  are  entrances 
to   the  Refreshment  and  Ladies'  Waiting  Rooms,  &c,     In 
the    centre   of  the  Hall   and  at   the   aides  are  massive 
clusters  of  coloured   marble   columns    surmounted     by 
foliated    carved    stone    caps     of    bold     design,    which 
carrj'     the     arches     supporting    the    upper      walls     of 
the   building,  and    the  decorated  groining  forming  the 
roof   Galleries  12  to  14ffc.  in  width  are   placed  round  the 
Hall,   which  communicate  with  the  Offices  on  first  floor. 
The  main  ribs  of  the  groining  are  emphasized  by   strong 
lines  in  red,  blue,  buff  and  gold,  while  the  ground- work  or 
space  between  the  ribs  is  of  azure  blue   with    gold    stars 
thereon.     The   carved   pendants  forming  the  keys  to  the 
ribs  of  the  several  groined  bays  arc  decorated  in   colours 
and  gold  to  harmonize  with  the   other  work.     The   walls 
are    lined    to    a    height    of    4ft.  6in.  with  Maw  &  Co.'s 
glazed  tiles  of  foliated  and  geometrical  design,  and   above 
this    with    Porebunder    stone   facing,    having    strongly 
marked  joints  in  Portland  cement.     The  floors  are   paved 
with  ornamental  unglnzed  tiles  arranged  in  large   panels. 
The  tympana  of    windows  are  filled   in  with   panels  of 
coloured  glass  of  varied  design  and  low   tints,   the  latter 
having  the  effect  of  subduing  the  glare  and  softening  the 
light  over  the  Hall,  so   essential   in   a    tropical    climate. 
The  counters  with  their  brass  railings  are  constructed    in 
the  different  local  coloured  woods  by  the  East   India   Art 


Manufacturing  Company,  from  designs  prepared  by  Mr.. 
Stevens.  The   wrought-iron  railing  of  the  galleries  and 
grilles  of  tympana    of  doors  are  decorated   in  chocolate, 
picked  out  in  bright  red  and  gold  which   harmonize   with 
the  other  decorations.  The  remaining  portion  of  the  north 
wing     is      occupied    by    1st    and    2nd  Class    Waiting 
Rooms,  Lavatories,   &c.  for   Ladies,  Station  Masters'  and 
Ticket    Collectors'  Offices,    all  of    which   are   decorated 
in  a  simple,  but  appropriate  manner.  Adjoining  the  Wait- 
ting  llooms,  and  facing  the  garden   on  the  west  side,  are 
situated  the  Refreshment  Rooms.    One  has  been  set  apart 
for  1st  Class  Passengers  (52'  6"  X  47')  and  the  other  for  2ad 
Class  Passengers  (47'  x  24'  6").    The  rich  moulded  arches 
of  these  rooms,  which   carry  the   main  floors  and  walls  of 
the  building,  are  supported  by  massive  polished  Aberdeen 
granite    columns    of  varied    colours   with   bold   caps   of 
artistic  design.     The   ceiling  of  the   former  room  is  richly 
panelled,   moulded  and    carved,  and    decorated    in   two 
shades  of  cream    and    gold.     The    walls  are  painted  a 
delicate  subd\ied   green  above  the  dado,  which  is  of  Maw 
and  Co.'s  glazed  tiles,  rich  in   colour  and  bold  in  design. 
The  floors  are   covered   with   ornamental   tiles  similar  to 
those  of  the  large  Waiting  Hall   already  described.     The 
large  circular  counter   is  in  coloured  richly   moulded  and 
carved  woods,  French  polished  with  a  white  marble  top. 
The  decorations  of  the  2nd  Class  Refreshment  Koom  are 
more  simple  in  character,  but   appropriate.     The  Gentle- 
men's Lavatories   and   conveniences   are  placed    at    the 
back  of  this  wing  and  are  divided  from  the  main  building 
by  a    wide   covered  space   to   insure  thorough   ventila- 
tion.     The    Lavatories,   etc.,   are  fitted  with    the   most 
approved  arrangements.     The  artistic  furniture    for    the 
Station   Rooms,   which  is    in    sti'ict    keeping   with  the 
other     architectural     embellishments,    has    been     sup- 
plied by  the  East  India    Art    Manufacturing   Company. 
The  remaining  portion  of  the     main  building   is  occu- 
pied   by    the    Administrative    Offices,   which    we    will 
now  proceed  to  describe.    In  the  centre   of  the   building 
in  the  quadrangle  is  placed  the  principal    entrance  and 
grand  staircase  approached  by  a  carriage  porch  from  the 
garden.  The  arches  under  the  porch  are  richly    moulded 
and  carved,  and  supported   by    massive   clusters   of  red 
Aberdeen   polished     granite    columns,   capped    with  de- 
licately carved    Seoni    stone   caps.      The   entrances   to- 
the   Hall    and    staircase     have  massive     arches   carved 
and    moulded    in    rich    design   supported    by   massive 
piers  and  coloured  marble  columns.  The  doors  are  of  teak, 
moulded,  carved  and  French   polished,  with   heavy  brass 
hinges   of  bold   design.    The   staircase   is   over-hanging 
aad    is     8fr.     6in.     in  width.      It     is   constructed    of 
blue  local  (trap)  stone,  each  step  being  in   one  length 
about     12ft,    with   a   3ft.    6in      tail     in     wall ;     some 
of    the   winders    are    as    much     as     loft,     in     length 
without   a   flaw.    We   hear   that  there  was  much   diffi- 
culty and  delay  in  getting  these  monolithic  stones    with- 
out flaws.     The  staircase  forms  the  principal  approach- 
to  all   offices  on   the  upper  floors.     It   is   covered  by  the 
large   masonry    dome,    which    will   be   described    here- 
after.   The  wrought-iron   railing  of  staircase  is    of  rich 
design    and  is   decorated   in  chocolate,  picked    out   with, 
bright  red  and  gold,  having  a  moulded,  French    polished 
hand-rail.     The  newal    is   ornamented    and   massive   in 
character,   the    shaft  being  of   red    Aberdeen   polished, 
granite  surmounted  by  a  richly  carved   cap.     Above  this 
in  a  sitting  posture  is  a  large  lion  carved  in  stone  bearing 
a  .shield  with  the  Company's  arms  thereon.     The  floors  of 
Hall  and  staircase  landings    are  paved  with   ornamental 
coloured  tiles  of  artistic  de.sign.     The   galleries   of  stair- 
case are  supported  on  arches  richly  panelled,     which   are 
carried  by  ma.ssive  moulded  stone  corbels  of  bold  design. 
The  large  entrance  doors  with  massive  brass   hinges   and 
handles  are  of  polished  teak,  moulded  and  carved   some- 
what    similar   to   those   of    the    Waiting     Hall.      The 
walls  of  the  staircase  are  lined  to  a  height  of  4ft.    Gin. 
with    Sienna   marble    having   a   moulded     dark  marble 
top   and     base   which     forms   a  very   rich    and  massive 
dado.      Above    the    dado   the   walls  are   lined   entirely 
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Avith  white  Porebunder  stone,  the  corners  being  em- 
phasized by  strong  lines  pointed  in  Portland  cement. 
The  moulded  arches  of  all  openings  are  supported  by 
coloured  marble  columns  with  foliated  caps  of  varied 
design.  Above  the  2nd  floor  the  walls  are  transformed 
from  a  square  into  an  octagon  by  means  of  "  squinches" 
or  arches  thrown  across  at  the  angles,  which  arc  richly 
carved  and  moulded  and  form  an  important  feature 
in  this  portion  of  the  building.  Just  above  these  arches 
is  a  very  massive  carved  cornice,  which  carries  a 
gallery  round  the  octagon.  The  parapet  is  composed  of 
red  coloured  marble  columns  with  caps,  bases  and 
coping  of  Porebunder  stone.  The  gallery  communicates 
through  openings  in  the  lower  portion  of  the  large 
•windows  under  dome  with  the  balconies  outside,  from 
which  a  magificent  view  of  Bombay  and  its  harbour  can 
be  seen. 

(To  be  continued.) 


A  MICROSCOPE  ILLUMINATOR   AND   POLARIZ- 
ER TO  OBSERVE  EXTREMELY  MINUTE 
OBJECTS. 
II. 
bv  g.  dubern. 

Solution. 

Whilst  keeping  to  conditions  of  No  3,  Nos.  1  and 
4  become  opposed  to  each  other,  as  one  requires  lighting 
in  a  normal  to  the  plane  of  observation  and  the  other 
at  an  angle  to  it.  But  polarisation  of  Jioht  as  a  means 
of  analysing  being  so  very  important,  its  requirements 
prime  the  other,  or  at  least,  the  other  is  to  yield  partly 
when  inipracticable  to  carry  out  both  together. 

A  plain  geometrical  construction  of  elementary  charac- 
ter is  all  that  was  needed  to  solve  this  problem  of  optics. 

Fig.  1. 


In  fiij.  1  let  ((  b  be  the  axial  line  of  the  microscope : 
c  the  object  to  be  observed  :  d  e  a,  cover  over  the  object 
c  .•  at  c  draw  an  angle  /  c  a  equal  to  angle  of  polarisation 
of  light  (.54°  35),  then  a  parallel  to  c  /  is  the  lino  on 
which  the  source  of  light  must  be  placed,  and  a  surface 
parallel  to  c?  e  is  to  be  the  reflecting  plane  illuminating  r^. 

Produce  a  b  to  c' :  draw  an  angle  c  c  rii'  equal  to  41" 
42' :  through  any  point  rii  in  e  ni'  draw  h  I  parallel  to  d  p. 
also  through  ri%  draw  n  o  parallel  to  a  b  and  g  h'  parallel 
to  c  f :  then,  angle  n  in  /*  =  «  p  in  =  a  c/=54'  3.5'.  Pro- 
duce d  e  to  d'  and  to  c'  and  take  <j  r  =  qh ;  join  rni :  hence 


a  luminous  source  at  h'  will  light  point  r  with  polarized 
light.  Through  c  draw  c  s  parallel  to  r  m  and  s  H  parallel 
to  m  h  :  consequently  c  may  be  lit  by  polarized  light  if 
the  source  of  light  be  at  H. 

Now  triangles  c  q  t  and  m  v  u  are  equal,  therefore  an- 
gle t  e  q  =  90—54!"  35' =  35°  2.5';  this  being  less  than  48° 
12'  the  light  along  ^  c  or  .s  c  will  be  totally  reflected  by 
the  glass  cover  d,  e.  But  for  all  this  to  apply  the  space 
between  the  planes  d  e  and  r/i-  s  should  be  filled  by  a 
solid  transparent  body  ;  so  that  if  the  opposite  parallel 
internal  surface  of  a  glass  plate  be  used  as  reflecting 
planes,  all  the  above  last  described  requirements  are 
practically  realised,  and  therefore  c  is  lit  from  h  with 
polarized  light.  But  none  of  that  light  which  is  not  re- 
flected or  diffused  by  objects  at  c  can  emerge  above  the 
cover  d  e.  Therefore,  also,  none  can  enter  into  the  micro- 
scope but  the  one  actually  needed. 

No.  1  requirements  have  now  to  be  looked  to.  The  light 
from  h  on  meeting  the  surface  d'  e'  of  the  glass  plate  at 
such  very  large  angle  of  incidence  would  be  reflected 
back  into  the  air  to  a  great  extent,  and  so  much  less 
would  reach  c.  Moreover,  refraction  would  alter  the 
angle  at  -s'  and  hinder  polarization. 

So  it  is  plain  enough  that  to  remedy  this  and  satisfy 
No.  1,  the  surface  of  the  glass  on  which  the  ray  of  light 
impinges  needs  have  H  n  as  a  normal  to  it,  in  order  that 
both  reflection  and  refraction  may  disappear.  Therefore, 
by  drawing  a  plane  h  I,  normal  to  H  s,  all  practical  re- 
quirements are  fulfilled. 

There  remains  only  to  find  what  angle  s  I  h 
is,  ill  order  to  enable  opticians  to  manufacture  this 
new  illuminator. 

It  may  be  shewn  that  triangles  vi  q  h  and  I  h  in  are 
similar  and  that  therefore  angle  h  I  m  =54'  35',  or  just 
the  very  angle  of  polarization  of  light  by  a  glass  surface. 

Finally,  No.  2  conditions  may  now  be  taken  up.  It 
is  plain  that  the  greater  the  thickness  of  the  glass,  the 
longer  will  be  the  path  of  the  light  ray  e's  and  s  c  :  so 
obviation  of  heat  can  be  managed  by  diffusion  in  the 
substance  of  the  glass.  A  half  inch  length  of  e's  +  «  c 
has  been  found  to  answer  amply ;  so  a  glass  plate  a 
little  over  xV"  is  all  that  is  needed:  for  the  more 
volatile  liquids,  J"  answers  better,  and  but  little  light  is 
lost.  If  there  be  too  much  light  and  heat  the  fourth 
place  of  reflection  at  d'  may  be  used  instead  of  the  second 
ate. 

The  second  reflection  of  \"  thick  glass  plate  is  the 
more  manageable  to  begin  with  and  acquire  practice.  One 
soon  sees  into  an  unseen  universe  as  through  a  most 
powerful  telescope,  though  the  power  used  be  but  400 
diameters.  Seven  and  eight  hundred  are  yet  quite 
manageable,  and  for  very  special  observations  with  the 
thinnest  mica  covers  fifteen  and  sixteen  hundred  may 
also  be  used,  say  l-12th  of  an  inch  objective.  Such 
powers  are  quite  sufficient  in  connection  with  the 
above  illuminator,  to  unravel  no  end  of  mysteries, 
to  make  no  end  of  discoveries,  supplying  the  missing  links 
to  very  many  fragments  of  science  apparently  antago- 
nistic, yet  falling  into  harmony  or  forming  one  whole 
when  seen  to  a  sufficient  extent. 

It  may  hero  be  quoted  as  an  example  of  what  may 
be  expected  from  the  searching  powers  of  this  style  of 
microscopic  observations,  that  the  human  blood  cor- 
puscle, i.e.  (besides  water),  most  of  what  composes 
human  blood  and  described  in  standard  authors  on  phy- 
siology as  a  tiiiHuiioreless  framework  when  in  healthy 
condition,  has  been  discovered  through  the  help  of  this 
modest  square  inch  of  glass,  not  only  to  he  composed  of 
from  fourteen  to  sixteen  life  atoms,  but  also  to  he  a 
genuine  living  animalcule. 

Moreover,  the  serum  of  healthy  blood  has  been  also 
discovered  to  be  swarming,  not  with  millions  of  single 
life  atoms  but  with  milliards  of  them.  The  bearing  of 
these  last  two  facts  is  of  incalculable  importance.  Many 
of  the  most  confused  and  contested  points  of  physiology 
admit  of  decisive  solution  from  the  additional  insight 
into  the  subject. 
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Fhj.  2. 


In  fi(j.  2.  are  shewn  the  working  dispositions  based 
on  the  above  described  theoretical  considerations.  Ex- 
cept the  light  condenser,  which  is  left  natural  size,  other 
parts  are  on  a  larger  scale  than  the  actual  ones. 

a  is  the  light  condensing  lens :  h  b'  are  diaphragms  to 
regulate  the  amount  of  lighting:  b  has  a  £ "  aperture  and 
b'  a  y\"  one :  they  are  hinged  at  b"  so  as  to  turn  and 
uncover  entirely  the  lens  a  if  the  most  intense  light  and 
also  some  diffused  light  be  needed :  definition  is  best  with 
the  diaphragms,  c  is  an  ordinary  cupped  microscope 
object  slide,  cut  off  at  about  J"  from  the  edge  of  the 
cup,  bevelled,  ground  and  well  polished  at  an  angle 
of  54^  35'  to  the  under  surface  as  described  :  d  is  the 
object  cover  ;  e  is  the  object  piece  :  o,  o',  o"  are  shewing 
three  different  positions  of  object, 

0  is  illuminated  by  ascending  polarized  light :  o'  by 
both  ascending  and  descending  polarized  light,  i.e.,  it  is 
lit  top  and  bottom  at  the  same  time  :  o"  is  lit  by  descend- 
ing light  only,  namely,  by  the  one  reflected  from  the  cover 
d. 

The  diameter  of  a  is  1|",  with  about  21"  focal 
length.  The  cupped  glass  may  bo  used  only  for  transpar- 
ent or  very  nearly  transparent  liquids. 

A  plain  glass  slip  with  bevelled  edge  and  a  very  thin 
layer  of  liquid  pressed  between  it  and  a  cover  is  the  only 
successful  way  of  observing  milk,  pus  or  such  liquids  dif- 
fusing much  light  and  reproducing  the  ordinary  way 
of  lighting  the  field,  though  using  the   new  style. 

But  if  it  be  necessary  to  add  a  diluting  fluid  such  as 
distilled  water  or  glycerine,  a  preliminary  examination  of 
the  liquid  is  necessary  to  provide  against  erroneous  ob- 
servations, as  such  addition  is  against  the  system  of  in- 
vestigation advocated,  it  introducing  foreign  substances 
^vith  their  own  world  of  life. 

Firj.  3. 


The  arrangement  is  shewn  in/ig.  3. 
(To  be  conhnxied.) 


ON  THE  CONSTRUCTION  OF  SEWERS  IN 
MADRAS. 

By  Houmusji  Novvhoji,  B.C.E., 

Assistant  Engineer,  Madras  Drainage  Worls. 
II. 

Physical  Features. — The  level  of  the  ground  along  the 
line  of  the  sewers  varies  between  2600  and  3300  or  6 
to  13  feet  above  mean  sea-level. 

The  greater  portion  of  the  sewers  rest  on  sandy 
beds.  But  that  portion  of  sewer  No.  1  in  Popham's 
Broadway,  and  a  smaller  portion  of  sewer  No.  2  in  Wall 
Tax  Road,  rest  on  a  bed  of  what  apparently  is  made  earth. 
The  reason  for  this  is  that  the  sites  on  which  Popham's 
Broadway  and  Wall  Tax  Road  now  stand,  especially  the 
former,  must  have  been  at  one  time  considerably  below 
their  present  level.  It  is  thought  that  Popham's  Broad- 
way may  once  have  been  the  bed  of  an  arm  of  the  Cooum. 
In  excavating  for  the  sewer  here,  the  soil  met  with  was  as 
bad  as  possible.  In  several  places,  the  lower  part  of  the 
trench  was  actually  dug  out  with  buckets,  and  men  eugag- 
ed  on  the  works  sank  into  the  slush  until  their  knees  were 
down  to  the  sill  of  the  sewer.  The  soil  below  this 
semi-fluid  stuff  was  good  sand,  as  usual. 

Suh<ioil  Water-Level. — The  l6vcl  of  the  subsoil  water  is 
comparatively  high.  Water  is  found  at  all  places  within  a 
few  feet  of  the  ground.  Being  close  to  the  sea,  the  level 
of  subsoil  water  may  be  assumed  to  be  the  same  as  the 
mean  sea-level,  i.e.,  2000  above  datum.  During  the 
driest  months,  this  level  falls  slightly  below  mean  sea-level, 
but  during  monsoon,  it  is  considerably  higher. 

Structure  of  Sewers. — Sewers  of  12-inch  and  18-inch 
diameters  consist  of  pipes.  Sewers  above  these  sizes  are 
constructed  with  brickwork. 

A  man  can  just  crawl  through  a  24-inch  sewer  which 
enables  the  inside  of  the  sewer  to  be  plastered  and  finish- 
ed properly.  It  is  therefore  not  desirable  to  use  pipes  for 
sewers  above  18  inches  in  diameter.  These  latter  have 
the  advantage  of  affording  rapid  construction.  But  they 
are  liable  to  be  cracked  more  easily  under  ground  than 
brick  sewers.  Their  greatest  disadvantage  is  felt  when 
they  have  to  be  laid  on  a  yielding  bed.  A  line  of  pipes  is 
make  up  of  short  lengths  of  two  feet  connected  by  joints, 
whose  resistance  to  transverse  strain  is  only  a  fractional 
part  of  what  it  would  be  were  the  pipe  continuous.  It  is 
a  common  and  obvious  theorem  that  no  combination  can 
be  stronger  than  its  weakest  parts.  As  long  as  the 
pressure  against  the  pipes  is  equal  from  all  directions, 
it  is  capable  of  resisting  the  pressure.  But  when  the 
pressure  is  uneven,  or  when  there  is  a  settlement  of  soil, 
however  slight,  the  pipes  yield  at  the  joints.  Brick  sewers 
on  account  of  their  continuity  are  better  able  to  with- 
stand settlement  of  soil  and  uneven  pressure.  In  slushy 
soil  the  massiveness  of  brick  sewers  offers  greater  resis- 
tance to  a  tendency  to  settlement  than  a  slender  line  of 
pipes.  Masonry  sewers  are  also  cheaper  in  cost.  A  pipe 
sewer  18  inches  in  diameter  costs  almost  as  much  as  a 
24-inch  brick  sewer. 

DiffLcidties  in  Construction. — The  deepest  portions 
of  the  sewers  are  20  feet  below  ground  level  and  8  feet 
below  permanent  level  of  saturation.  The  disadvan- 
tageous nature  of  the  soil  already  described,  and  the  high 
subsoil  level  tended  to  increase  the  difficulties  in  con- 
struction, to  enhance  the  cost  and  to  make  progress 
slow. 

Excavation  and  Timbering  of  Trendies. — The  con- 
struction of  the  sewers  was  commenced  from  their  lowest 
point.  The  trenches  required  close  timbering  and  careful 
attention.  The  excavation  was  opened  and  timbered  in 
the  following  manner.  The  surface  of  the  ground  was 
broken  to  a  breadth  of  12  feet,  and  the  excavation  carried 
down  to  the  depth  of  .5  feet,  to  which  depth  the  sides  of 
the  trench  stand  vertically  without  slipping.  Waling 
pieces  A  A  are  placed  along  the  two  sides  of  the  trench 
at  a  distance  of  3^  feet  from  the  ground,  and  are  support- 
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ed  there  temporarily  by  cross-pieces  of  wood  let  into  the 
excavation.  Struts  B  are  placed  with  their  ends  butting 
against  the  waling  pieces,  at  intervals  of  5  or  6  feet. 
A  hole  is  dug  out  at  the  bottom  of  the  trench  just 
sufficient  in  width  and  deptli  to  allow  one  plank  to  be 
slipped  down  behind  the  walings.  After  the  insertion 
of  the  plank  to  its  full  depth,  this  hole  is  filled  up  and 
another  dug  for  a  second  plank.  Similar  operations  are 
being  carried  on  on  the  other  side  of  the  trench.  The 
slight  gaps  between  the  sides  of  the  trench  and  the 
planking  are  filled  up  with  loose  earth  well  worked  into 
the  crevices.  This  operation  presses  the  planks  and 
waling  pieces  lightly  against  the  struts,  which  are 
secured  by  wedges  where  necessary,  making  the  whole 
timbering  compact  and.  steady.  A  second  row  of  wal- 
ings and  struts  is  adjusted  3  feet  below  the  top  row. 
Finally  the  earth  between  the  second  row  of  struts 
and  the  end  of  the  planks  is  removed  and  the 
trench  deepened  gradually,  as  far  as  the  planks  could  be 
driven  by  blows  from  mallets.  Below  this,  the  trench  is 
narrowed  to  a  width  of  9  feet  and  similarly  timbered. 
Where  trenches  were  deeper  than  20  feet  even  with  two 
rows  of  sheeting  planks,  the  requisite  depth  was  not 
reached,  and  the  lowest  depths  had  to  be  timbered  by  planks 
laid  edge  on  edge  and  kept  in  their  place  by  crowbars 
10  feet  long  driven  into  the  soil.  Much  difficulty  was  en- 
countered in  preventing  the  springs  rising  between  the 
joints  of  the  planks  and  at  C,  and  forcing  up  the  sand. 
Heavy  packing  with  straw  was  found  necessary. 

For  pipe  sewers,  the  timbered  trenches  were  made  only 
'■>  feet  wide. 

Sheeting  planks  consisted  of  mancoe  wood,  10  feet  in 
length,  2  inches  in  thickness,  and  in  breadth  varying  from 
12  to  18  inches.  Waling  pieces  and  struts  were  made  of 
teakwood  6 "  X  4."  Waling  pieces  were  in  convenient 
lengths  not  exceeding  20  feet.  Struts  were  cut  to  the 
required  lengths,  and  the  ends  shod  with  iron  hoops  to 
prevent  splitting. 

(To  be  continued.) 


PROPERTIES  OF  FLUIDS. 

Bv    A.    EWBANK. 

IX. 

If  to  any  one  unaccustomed  to  the  study  of  forces  we 
put  the  question — mention  some  one  quality  of  a  body 
which  you  consider  unchangeable  he  might  reply  as 
follows :  "  The  temperature  of  a  body  is  certainly  not 
unchangeable.  In  fact,  it  is  one  of  the  most  variable 
qualities.  Nor  is  the  shape  unchangeable,  for  by  a  great 
pressure — or  it  may  be  by  a  heavy  blow — we  may  certainly 
cause  some  alteration  in  the  shape.  But  the  weight  of 
the  body  is  an  unchangeable  quantity.  You  may  by 
pressure  very  greatly  alter  the  figure  of  a  body,  or  you  may 
by  heat  change  it  to  a  liquid,  or  you  may  perhaps  by  blows 
reduce  it  to  a  powder.  But  the  weight  of  the  body  per- 
■-ists  unaltered  through  these  and  all  other  transforma- 
tions." 

If  it  were  objected  that  the  body  left  long  enough 
exposed  to  sun  and  air  might  dry  or  wither  and  so  be- 
come lighter,  he  would  at  once  point  out  that  in  this  case 
'^me  of  the  particles  of  the  body  had  really  been  re- 
moved. "What  you  weigh,"  he  would  say, "  when  you 
weigh  a  dried-up,  or  withered  body  is  only  a  part  of  what 
you  formerly  weighed  when  the  body  was  unwithered.  And 
what  you  now  weigh  has  the  same  weight  as  what  it  had 
originally.  That  is,  the  still  remaining  particles  of  the 
body  have  the  same  total  weight  as  had  those  identical 
particles  when  they  formed  a  portion  of  a  larger  and  so  a 
heavier  body.  And  if  you  could  capture  and  collect  those 
particles,  which  in  the  withering  process  have  disappeared, 
these  collectively  would  give  you  the  missing  weights. 
Thus  what  I  said  was  that  the  sum  total  of  all  the 
weights  of  those  particles  that  make  up  the  whole  body  is 
an  unchangeable  quantity. 


This  reasoning  at  first  sight  seems  irreproachable,  but 
in  reality  it  is  fallacious.  The  weight  of  a  body  is  not 
unchangeable.  In  fact,  there  is  no  such  thing  as  the  weight 
of  a  body.  There  is  such  a  thing  as  a  weight  of  a  body, 
and  this  weight,  like  the  weather,  is  variable.  The  weight 
of  a  body  is  nothing  in  the  body,  i.e ,  it  is  nothing  intrin- 
sic to  the  body.  It  is  something  extrinsic — it  is  some- 
thing outside  the  body.  Suppose  we  have  a  mass  of  iron 
resting  on  a  horizontal  floor.  To  it  we  may  attach  a 
string  and  may  thus  pull  it  along  the  floor.  The  pull 
on  the  body — caused  by  the  string — is  nothing  intrinsic 
to  the  body.  It  is  a  force — an  accidental  force — outside 
the  body.  Such  also  is  the  weight  of  a  body.  It  is 
a  force — an  accidental  force — acting  on  the  body 
from  some  cause  outside  the  body.  Take  up  this  body 
from  the  floor  on  which  it  rests  and  carry  it  to  some 
distant  part  of  the  earth.  The  body  itself  is  not  changed, 
but  probably  its  weight  is  no  longer  what  it  was.  Its 
weight  has  possibly  become  greater  or  it  may  have  become 
less.  Take  that  body  to  another  planet  its  weight  may  be 
half  of  what  it  was  here,  or  its  weight  may  be  consider- 
ably increased.  What  then  is  meant  by  the'  weight  of  a 
body  ?  To  answer  this  question  we  will  state  it  in  a  different 
manner.  The  question  may  be  expressed  as  follows  :  How 
shall  we  measure  the  true  weight  of  a  body  ? 

Now,  here  it  must  be  noticed  that  the  ordinary  balance 
may  fail  to  give  us  true  indications  of  the  weight. 
For  suppose  we  place  twenty  rupees  in  one  scale  of  a 
balance — i.e.,  a  true  balance — and  in  the  other  scale  place 
a  lump  of  iron  so  as  to  counterbalance  the  rupees. 
After  this  has  been  done  suppose  a  man — unknown  to 
us — scoops  out  from  the  rupees  some  of  their  silver, 
puts  in  a  less  costly  metal  instead,  and  re-engraves  the 
coins  so  that  the  change  may  not  be  visible  to  the  eye. 
It  is  possible  that  the  substituted  metal  may  be  lighter 
than  the  silver.  If  so,  suppose  the  man  to  scoop  out 
some  of  the  iron  in  the  counterpoise  and  to  fill  up  its 
place  by  a  lighter  substance.  Then  when  we  come 
to  reweigh  the  rupees  we  shall  believe  they  have  not  lost 
weight. 

It  will  perhaps  be  said  that  these  suppositions  are 
unreal,  or  that  they  are  "  unpractical."  But  this  lightening 
of  the  weight  in  each  scale  is  exactly  what  does  happen 
in  certain  cases.  In  the  latitude  of  Calcutta  the  rupees 
have  a  certain  weight  and  the  counterbalancing  lump  of 
iron  has  exactly  the  same  weight.  If  on  taking  the  rupees 
to  some  place  on  the  equator  they  are  found  to  have  lost  in 
real  weight,  the  mass  of  iron  will  have  lost  in  precisely  the 
same  proportion.  Consequentlytheironandthe  rupees  will 
continue  to  balance  in  the  scales,  and  we  shall  never  from 
repeated  weighings  be  likely  to  guess  that  the  weights 
themselves  have  changed. 

Fig.  13. 


Therefore,  in  order  to  weigh  bodies,  we  will  suppose  that 
we  have  contrived  a  different  kind  of  weighing  machine. 
Suppose  we  have  what  is  sometimes  called  a  spring 
balance.  This  is  composed  of  a  spiral  A  B  of  steel.  See 
Jig.  13.  When  a  weight  W  is  attached,  the  spiral  lengthens 
and  from  the  elongation  we  may  judge  of  the  magni- 
tude of  W  to  a  close  approximation.  Provided  with 
such  a  balance,  and  with  some  given  mass  W  of  iron, 
we  may  travel  over  the  world,  and  may  weigh  our  mass  W 
at  Calcutta,  Rome,  Paris,  London  and  St.  Petersburg. 
We  shall  then  find  that   our   mass   of  iron  iscontmually 
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getting  heavier.  The  iron  itself  is  not  changed,  but  that 
force  which  we  call  the  weight  of  the  iron  is  certainly 
changed.  Thus  we  have  no  right  to  speak  of  the  weight 
of  a  body,  unless  we  assume  that  the  body  is  only  to  be 
weighed  at  some  one  place  of  the  earth's  surface. 

Even  if  we  assume  that  the  body  we  weigh  does  not 
change  its  latitude  or  its  longitude,  there  is  still  another 
cause  of  error  of  which  most  people  are  unconscious. 
We  remember  how  the  mer-folk  at  the  bottom  of  an 
ocean  were  disposed  to  consider  that  oil  is  a  body  of 
intrinsic  lightness.  The  real  fact  is  that  one  cubic  inch 
of  oil  weighs  less  than  one  cubic  inch  of  water.  Bodies 
lighter  than  water  must,  like  corks  in  water,  ascend. 
These  bodies  the  mer-folk  might  describe  as  having  nega- 
tive weights.  Such  an  expression,  if  they  invented  it, 
would  be  strictly  accurate  or  suitable.  We  on  dry  land 
are  liable  to  mistake  the  weight  of  a  body  in  the  same 
kind  of  way  as  did  the  mer-folk.  We  ordinarily  weigh  our 
masses  in  air,  they  ordinarily  weigh  their  masses  in  water. 
They  see  no  weight  in  a  body  which  weighs  less  than 
its  own  volume  of  water.  We  see  no  weight  in  a  body 
which  weighs  less  than  its  own  volume  of  air.  If  we 
afterwards  learn  to  reason  that  even  such  bodies  as 
hydrogen  gas  may  have  weight — it  is  because  we  have 
formed  a  more  scientific  conception  of  weight  than  the 
uneducated  land-man  or  mer-man  is  likely  to  possess. 

Fig.  14. 


Whenever  we  endeavour  by  a  spring  balance  to 
estimate  the  weight  of  a  body  we  under-estimate  the  true 
weight,  provided  we  are  weighing  the  body  in  the  air.  If 
now  we  hold  the  spring  balance  over  water  and  let  the 
mass  of  iron — or  other  substance — sink  beneath  the  water 
till  its  further  progress  is  checked  by  the  spiral  spring, 
then  we  are  said  to  weigh  the  body  in  water.  If  we  do 
so  we  shall  have  a  result  markedly  different  from  what 
we  obtained  when  we  weighed  the  body  in  the  air. 
To  make  this  point  clear  let  us  consult  fig.  14.  B  C  D  E 
is  a  vessel  containing  water.  G  is  itself  a  part  of 
this  water.  To  help  us  to  think  of  the  mass  G  as  distinct 
from  the  rest  of  the  water,  we  imagine  G  to  be  surrouoded 
with  a  film  or  shell  or  envelope.  This  film  may  be 
as  thin  and  weak  as  we  please,  for  there  is  no  strain  upon 
it  either  tending  to  expand  it  or  to  compress  it  or  to 
tear  it  or  in  any  way  to  alter  its  shape.  But  we  speak 
of  a  film  because  we  wish  to  consider  that  a  string  F  A  is 
attached  to  it. 

Now  as  the  mass  G  of  water  is  resting  on  a  bed  made 
for  it  by  the  surrounding  water,  we  do  not  need  any 
upward  tension  in  the  string  F  A  to  enable  G  to  keep 
its  place.  The  surrounding  particles  of  water  must 
be  pressing  on  G  and  these  pressures  support  G  so  that 
the  string  F  A  gives  no  assistance,  or  in  other  words  its 
tension  is  zero.  If  we  could,  without  disturbing  the 
film  round  G,  abstract  all  the  inside  water  and  could 
substitute  some  other  liquid  which  had  the  same  volume 
and  the  same  weight,  then  this  new  liquid,  which  we 
may  call  L,  would  rest  under  the  supporting  influence  of 
the  same  pressures  round  and  outside  G  as  acted  when 
G  was  full  of  water.  There  would  still  be  no  tension  in 
F  A  and  the  new  mass  G  would  remain  at  rest. 


If  instead  of  L  we  had  a  heavier  liquid,  say  mercury, 
then  we  must  introduce  inside  G,  not  an  equal  volume,  but 
an  equal  weight.  If  we  introduce  an  equal  weight  the 
volume  of  the  mercury  will  be  much  less  than  that  of  G. 
There  will  then  be  a  space  inside  G  which  is  quite  empty. 
We  must  in  this  case  imagine  the  film  to  be  stiff  enough 
to  resist  an  alteration  of  its  shape  by  the  outside  pres- 
sures from  the  surrounding  water,  as  these  are  no  longer 
balanced  by  corresponding  pressures  from  within.  If 
the  film  is  thus  stiff  or  strong  enough  to  keep  its  figure 
unchanged,  we  shall  have  a  little  mercury,  sa}-  77t  in 
weight,  at  the  bottom  of  the  inside  space  G  and  the  upper 
part  ot  the  G  space  will  be  a  vacuum.  The  tension  of  F  A 
is  still  zero.  Now  into  that  empty  part  of  the  G  space  add 
some  more  mercury.  No  matter  how  small  the  quantity 
X  which  wc  add  we  shall  have  the  string  F  A  exerting  a 
tension  upwards  if  A  is  fastened  to  some  immoveable 
object.  Without  the  aid  of  such  a  tension  the  new  body  G 
would  .sink  through  the  water  till  it  reached  the  base 
D  E  of  the  vessel.  If  we  add  another  quantity  y  of 
mercury  to  the  inside  space  the  tension  of  the  string  F  A 
will  be  increased. 

If  finally  we  fill  up  the  inside  space  with  a  weight 
x-\-y+z  of  mercury,  then  we  shall  have  in  the  string 
a  tension  of  x  +  y  +  z.  This  quantity  x  +  y  +  c  is  not 
the  weight  of  all  the  mercury  in  the  vessel.  There  is  also 
that  quantity  which  first  was  added  and  which  in  weight 
equalled  the  water  which  had  been  removed  from  G. 
If  therefore  we  su  ppose  the  film  without  weight — or  if 
we  imagine  this  film  to  be  of  some  stuff  just  as  heavy  as 
water,  and  think  only  of  what  is  inside  the  film — we 
may  say  that  the  upward  tension  of  the  string  F  A  is 
equal  to  the  weight  of  ail  the  mercury  that  is  inside  G 
minus  the  weight  of  all  the  water  that  was  originally 
inside  G. 

Now  this  string  instead  of  being  fastened  to  a  nail  or 
peg  may  be  fastened  to  a  spring  balance  like  that  in  fig. 
13.  Then  the  spring  balance — whose  upper  end  is  sup- 
ported, i.e.,  is  immoveable — will  shew  that  it  is  carrying 
a  weight  x  +  y  +  z.  This  is  the  weight  of  a  certain 
volume  of  mercury  diminished  by  the  weight  of  an  equal 
volume  of  water.  If  this  experiment  was  made  in  oil, 
the  volume  G  being  the  same  as  before,  we  should  have 
the  spring  balance  shewing  a  weight  equal  to  that  of  all 
the  mercury  diminished  by  the  weight  of  an  equal 
volume  G  of  oil.  Thus  here  the  quantity  we  called 
x  +  y  +  z  would  be  greater  than  it  was  in  the  case  of 
water,  because  the  subtractive  weight  of  oil  would  be  less. 
If  finally  we  measured  the  weight  of  the  mercury,  not  in 
water  nor  in  oil,  but  some  much  lighter  fluid,  we  should 
have  the  volume  of  mercury  G  apparently  heavier.  For 
from  the  true  weight  of  the  mercury  in  volume  G  we 
should  have  to  subtract  a  weight  much  less  than  we  had 
for  the  volume  G  of  water  or  of  oil. 

Air  is  a  fluid  much  lighter  than  water.  Therefore  when 
we  weigh  mercury  or  any  other  body  in  air  we  do  not  get 
the  real  weight  of  the  body,  but  a  certain  fictitious  weight 
which  depends  on  the  weight  of  a  certain  volume  G  of 
air.  Let  a  cubic  foot  of  iron  really  weigh  P  ounces 
where  P  is  a  large  number.  Let  a  cubic  foot  of  air  weigh 
Q  ounces  whore  Q  is  less  than  2  ;  then  in  air  the  apparent 
weight  of  the  iron  will  be  P— Q  ounces. 

Let  us  suppose  that  we  could  introduce  our  spring 
balance  and  a  body  M  into  a  space  free  of  air  or  of  any 
other  fluid.  Then  if  we  weigh  M  there,  we  should 
get  what  we  have  called  its  true  weight.  But  this 
weight  is  only  the  true  weight  for  that  particular  place 
on  the  earth.  If  we  could  similarly  form  a  vacuum  at 
some  other  part  of  the  earth's  surface  and  could  there 
re-weigh  our  body  M,  we  should  get  another  "true"  weight, 
and  this  would  apply  only  to  the  new  place  where  we 
did  the  weighing.  The  variation  of  the  true  weight  by 
change  of  latitude  is  a  matter  which  we  need  not  study 
here.  But  that  variation  of  the  local  weight  which  is 
due  owing  to  the  presence  of  the  atmosphere  is  a  point 
that  the  reader  should  endeavour  to  understand. 
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NOTES  FROM  HOME. 

(From  our  own  Corresjiondenl.) 

The  ninety-lii'st  volume  of  tlie  Proceedings  of  tlie  Institution 
of  Civil  Engineers,  whicli  has  just  been  issued,  contains  in  its 
600  pages,  besides  the  inaugural  address  of  the  President,  Mr. 
G.  B.  Bruce,  a  valuable  paper  on  "  Accidents  in  Mines." 
This  paper  forms  the  second  part  of  the  subject,  the  first 
part  being  found  in  the  preceding  volume.  Sir  Frederick 
A.  Abel,  who  is  the  author,  here  deals  with  the  influence  of  coal 
dust  in  causing  or  intensifying  explosions  ;  the  various  forms 
of  safety  cartridges  ;  lamps  and  their  defects,  and  lastly  witii 
the  various  forms  of  electric  glow  lamps,  including  the  rela- 
tive adrantages  of  primary  and  secondary  battery  lamps. 
Following  this  is  a  paper  on  Electrical  Tramways  with  a  de- 
scription of  the  Bessbrook  and  Newry  Tramway  by  Dr. 
Hopkinson.  Apart  from  the  electrical  working  of  the  line, 
an  important  and  novel  feature  in  this  tramway  is  the  use 
of  waggons  with  flangelcss  wheels,  so  as  to  enable  them  to 
be  used  on  ordinary  roads.  In  the  discussions  following  this 
paper,  it  was  stated  that  the  average  cost  of  working  a  tram- 
way by  horses  was  7  pence  per  car  mile  ;  by  steam  6  pence  ;  by 
compressed  air  5^  pence;  by  electricity,  whether  applied  by  con- 
tinuous conductor  or  by  storage  batteries,  3^  pence;  so  that 
the  cost  of  working  tramways  by  storage  batteries  as  opposed 
to  horses  was  exactly  as  1  to  2.  Next  to  this  comes  eleven 
other  selected  papers  upon  various  subjects,  many  of  which  are 
copiously  illustrated.  The  remaining  1 20  pages  of  the  volume 
are  occupied  with  usual  abstracts  of  papers  in  foreign  transac- 
tions and  periodicals. 

In  the  obituary  notices  is  an  account  of  the  career  of  Sir 
Joseph  Whitworth,  forming  a  story  of  his  many  inventions. 
A  protrait  of  Sir  Joseph  forms  the  frontispiece  to  the  volume. 

A  paper  was  read  at  the  last  meeting  of  the  Civil  and 
Mechanical  Engineers'  Society  on  the  Construction  and  use  of 
the  Hopper  Dredger  by  Mr.  A.  C.  Schonberg,  in  which  the 
author  described  the  history  and  development  of  this  parti- 
cular form  of  dredger  since  1872,  when  the  fir.st  was  built. 
The  advantages  of  the  hopper  dredger  were  then  detailed.  A 
hopper  dredger  of  1,300  tons  capacity  was  described  in  detail. 
This  vessel  steamed  out  to  Otago,  New  Zealand,  where  she 
was  put  to  work  to  cut  the  bar.  She  dredged  to  35  feet  and  it 
was  found  that  she  performed  her  work  at  2-5  per  cent,  less  cost 
per  ton  than  is  involved  by  the  use  of  a  stationary  dredger  and 
attendant  barges.  Another  hopper  dredger,  "the  B.  D.  No.  I." 
for  the  Corporation  of  Bristol  was  also  fully  described.  Dur- 
ing a  fair  average  of  six  weeks  she  picks  up  50  cargoe.s,  fills 
herself,  carries  her  load  30  miles  down  the  Bristol  Channel, 
and  is  back  again  in  her  moorings  in  10  hours,  including 
detention  in  getting  in  and  out  of  dock  and  stopping  for  the 
traffic  in  the  river.  This  vessel  is  built  of  steel.  She  recently 
raised  a  stone  2^  tons  without  damage  to  buckets  or  any  part 
of  the  dredger.     Descriptions  of  several  other  craft  follow. 

Mr.  Haldane's  paper  on  the  Air  of  Buildings  and  Sewers, 
which  has  recently  been  issued  in  pamphlet  fonn  by  the 
Sanitai-y  Institute,  contains  some  very  remarkable  results  of 
experiments  on  the  air  of  sewers.  For,  taking  the  average 
results  of  thirty-two  specimens  of  sewer  air  at  different  times 
and  places,  he  finds  that  the  total  number  of  micro-organisms 
per  litre  in  the  sewer  air  at  a  temperature  of  54°  Fahr.  is  8 '9 
while  in  the  outside  air  at  the  same  temperature  of 
49°,  there  were  15-9.  "Evidently,"  the  author  says  "in 
some  respects  sewer  air  is  one  of  the  most  free  from  micro- 
organisms anywhere  in  a  town.  It  is  in  this  respect  twice 
as  pui-e  as  outside  air,  in  summer  at  any  rate." 

Anent  this  subject  of  sewer  ventilation  it  may  be  men- 
tioned that  at  the  suggestion  of  Sir  Robert  Rawlinson,  the 
Association  of  Municipal  Engineers  are  now  collecting  evi- 
dence and  are  about  to  carry  out  experiments  on  sewer  venti- 
lation, and  as  probably  there  is  not  another  technical  body 
having  such  opportunities  of  carrying  out  and  watching  such 
experiments,  their  report  on  this  great  and  complex  subject 
will  be  of  much  practical  value  and  importance. 

The  liuUchr  recently  gave  an  interesting  account  of  the 
underpinning  of  the  Yarmouth  Town  Hall,  a  critical  and 
daring  operation  which  is  approaching  completion.  This 
building  was  erected  in  1882;  it  measures  132  feet  by  108  by 
50  feet  high  to  the  parapet,  with  a  clock  tower  110  feet  high, 
the  whole  weighing  about  -5,000  tons,  costing  £30,000.  The 
subsoil  upon  which  this  block  was  built  consisted  of  the  ocean 
deposited  gi-avel  bank,  16  to  18  feet  of  ooze  subsequently 
contributed  liy  rivers,  surmounted  l)y  5  feet  of  made  grountl, 
into  which  the  trenches  were  cut  for  the  concrete  foundations. 


The  river  Yare  and  its  quay  are  70  feet  distant.  In  No\ember 
1886  the  first  indication  was  given  of  failure,  when  the  west 
front  of  the  building  went  over  a  foot  at  its  ends  and  8  inches 
at  its  centre,  and  there  were  ugly  fissures  in  it.  An  account 
is  given  of  the  mode  adopted,  cast-iron  screw  cylinders  were 
driven  inside  and  outside  the  main  walls,  sci'ewed  down  into 
the  ballast  and  then  filled  with  concrete  ;  girders  were  placed 
on  these  cylinders  parallel  with  the  walls,  and  cast-iron 
needles  passed  through  the  foundations,  thus  transferring  the 
weight  of  the  bviilding  from  the  unstable  ground  to  the  screw 
piles.  By  a  system  of  bolts  acting  on  these  cross  girders  the 
sunken  portions  of  the  building  have  been  lifted  and  the 
tower   set  right  by  raising  its  lower  side. 

Last  week's  Engineer  gives  an  illustrated  account  of  a 
high  speed  locomotive  constructed  from  the  designs  of  M. 
Estrade,  a  French  Engineer.  This  engine  was  exhibited  last 
year  at  Paris,  and  is,  by  the  sanction  of  the  French  Govern- 
ment, about  to  be  tried  on  one  of  the  State  Railways. 
It  is  carried  on  six  driving  wheels,  8'  3*  in  dia- 
meter. The  cylinders  are  1'  6i"  and  the  length  of  stroke 
2'  3^"  .The  tender  is  also  fitted  with  wheels  8'  3"  diameter,  and 
arranged  so  as  to  carry  the  greatest  quantity  of  coal  and  water. 
The  stock  has  been  constructed  to  attain  speeds  of  77  to  80 
miles  an  hour.  A  comparison  is  made  between  the  diameters 
of  the  driving  wheels  and  cylinders  of  the  principal  locomotives 
now  in  use  and  those  of  the  Estrade  engine.  From  this  it 
appears  that  there  is  a  jump  from  7  feet,  the  largest  diameter 
to  Estrade's  8'  3".  It  will  be  remembered  that  large  coupled 
wheels  were  tried  years  ago  on  the  Great  Western  Railway 
and  found  not  to  answer. 


MINING  IN  GREAT  BRITAIN. 

{From  our  own  Correspondent.) 

Difficulties  are  ah'eady  occurring  with  the  miners  owing 
to  the  enforcement  of  the  enactment  of  the  Coal  Mines  Regu- 
lation relating  to  the  use  of  explosives  and  safety  lamps. 
Oddly  enough,  the  miners  punish  their  employers  for  desiring 
to  secure  their  safety,  and  to  comply  with  the  law.  Thus,  at 
one  colliery,  the  men  have  been  on  strike  for  four  days,  resist- 
ing the  introduction  of  an  improved  form  of  safety  lamp. 
In  another  case,  they  refuse  to  work  with  siifety  lamps,  alleg- 
ing that  their  use  injured  the  eyes,  <fec.,  &c.  Again,  they 
object  to  carry  out  the  clause  applying  to  all  mines,  requiring 
that  explosives  "  shall  not  be  taken  into  the  mine  except  in 
cartridges."  Between  the  men  who  object  to  have  their  safety 
ensured,  and  the  owner  who  is  daily  remonstrating  against 
his  colliery  being  worked  at  little  or  no  profit,  the  position  of 
some  colliery  managers  is  far  from  being  a  happy  one. 

It  appears  that  the  quartz  of  the  Mawdach  Valley  of 
Merionethshire  contains  very  little  free  gold,  that  it  is  chiefly 
found  in  a  mineralized  form  compounded  with  blende,  sul- 
phuret  of  antimony,  galena,  <fcc.,  &c.  The  indications  are  at 
present  most  promising,  but  the  promoters  have  not  realized 
their  hopes  of  producing  1  cwt.  of  gold  before  the  middle  of 
January.  Great  expectations  are  raised  on  account  of  the 
mining  operations  being  directed  by  well  known  experienced 
Australian  Engineers. 

It  is  not  generally  known  that  salt  water  is  a  good  extin- 
guisher of  fires,  and  forms  an  excellent  substitute  for  the 
"  hand  grenades"  which  ai-e  so  largely  coming  into  use.  Many 
fires  would  be  prevented,  if  a  barrel  of  salt  water  and  two 
buckets  were  placed  ready  for  use  and  marked  "  to  be  used 
in  case  of  fire."  The  cask  may  be  made  more  generally  useful 
if  fitted  with  trunnions  and  supported  upon  a  pair  of  light 
wheels. 

It  appears  that  there  are  about  200  electric  safety  mining 
lamps  in  use  in  Welsh  collieries.  Their  weight  is  about  seven 
pounds,  which  is  said  not  to  be  a  serious  disadvantage, 
although  it  would  be  desirable  if  a  portable  lamp  could  be 
made  not  exceeding  four  pounds,  which  would  still  be  about 
double  the  weight  of  an  ordinary  safety  mining  lamp.  The 
light  is  said  to  be  equal  at  first  to  that  of  about  8  clanny  lamps, 
and  gradually  diminishes,  but  at  the  end  of  ten  hours  it  is  said 
that  it  still  yields  more  light  than  a  single  clanny  lamp.  It 
is  urged  that  the  men  like  them  and  do  not  object  to  their 
weight,  but  this  is  somewhat  doubtful.  Most  of  them  are 
worked  by  secondary  batteries,  wliich  are  recharged  by  placing 
them  in  series  upon  a  table,  about  sixty  in  a  group.  No 
figures  are  published  as  to  the  cost  of  maintenance,  but  judg- 
ing from  the  cost  of  electric  lighting  upon  the  surface,  it  is 
certain  that  the  cost  will  be  more  than  that  of  ordinary  safety 
lamps.     As  yet  none  of  them  are  provided  with  any  means  of 
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ascertaining  the  presence  of  firedamp  or  carbonic  acid  gas,  it  is 
probable  therefore  that  their  use  will  not  become  general, 
unless  they  can  be  provided  with  an  indicator  which  will  form 
a  constant  means  of  ascertaining  their  presence.  With  such 
an  appliance,  the  electric  safety  mining  lamp,  which  is  safe 
of  itself,  would  be  a  means  of  safety  by  giving  warning  in  the 
event  of  a  dangerous  accumulation  of  gases.  Various  arrange- 
ments have  been  suggested  for  such  purposes,  but  as  yet  none 
of  them  have  been  found  to  be  of  any  practical  value. 

A  curious  confirmation  of  the  theory  of  the  condensation  of 
smoke  by  electricity  occurred  recently  at  Newport  in  Mon- 
mouthshire and  Castlecomer  in  Kilkenny.  A  heavy  dark  cloud 
lay  over  Newport  in  the  afternoon  which  was  accompanied 
by  partial  darkness.  This  was  broken  up  by  a  thunder-storm 
followed  by  a  shower  of  black  rain.  The  shower  at  Castle- 
comer  fell  a  few  houi-s  later. 

It  appears  very  desirable  that  the  duty  on  gold  and  silver 
plate  should  be  repealed  in  the  United  Kingdom.  Last 
year  the  amount  realized  was  £30,756  on  silver  plate,  and 
X22,117  on  gold  plate.  If  this  duty  of  Is.  Qd.  per  ounce 
levied  on  silver  were  repealed,  it  appears  highly  probable  tliat 
the  consumption  of  silver  for  the  manufacture  of  ornaments 
and  domestic  articles  would  be  increased  at  least  one  hundred- 
fold. Electro-plate  would  be  almost  entirely  replaced  by  silver 
goods  which  would  Ije  readily  converted  into  cash,  in  any 
emergency.  If  the  consumption  were  increased,  it  appears 
certain  tlie  price  of  silver  would  tend  to  rise,  and  any  further 
fall  would  be  prevented.  This  matter  concerns  India  very 
seriously  as  affecting  the  value  of  the  rupee. 

The  Hodbarrow  Mining  Company,  whose  mines  are  oc- 
casionally flooded  by  the  sea  and  the  waters  of  the  river 
Duddon,  are  about  to  build  an  immense  embankment,  1,000 
yards  long,  at  a  cost  of  upwards  of  £.50,000,  in  order  to  pre- 
vent future  encroachments.  The.se  mines  extend  under  the 
estuary  of  the  Duddon  river,  and  it  is  expected  that  the 
charges  for  pumping  will  be  greatly  reduced  by  the  erection  of 
this  sea  wall.  The  mines  are  chiefly  overlaid  by  limestone,  and 
are  about  1,400  feet  long  and  from  500  to  750  feet  in  width, 
the  thickne.ss  varying  up  to  90  feet  ;  one  adjacent  deposit  is 
also  being  worked.  The  output  of  hematite  from  these  mines 
in  1880  was  343,194  tons  valued  at  £240,000. 


NOTES  FROM  TENNASERIM. 

(From  onr  own  Cm'respondent. ) 
The  wpather  is  so  hot  now  that  I  trust  your  readers  will 
«xcu8P  me  if  my  letter  is  exceedingly  short,  and  the  dust 
is  really  unbearable,  though  some  of  our  roads  are  watered. 
We  had  H.  M.  S.  Algerine  in  port  for  a  fortnight,  and  this 
enlivened  us  up  a  bit.  She  left  a  few  days  ago,  and  now  we 
have  the  Austrian  corvette  Fausana. 

A  start  has  been  made  with  our  church,  or  rather  cathedral. 
The  supply  of  bricks  has  been  let  out  to  a  well-known  firm, 
and  they  are  to  be  made  eb  dhum.  The  building  of  the 
cathedral  also  I  hear,  has  been  undertaken  by  this  firm,  and  it 
is  to  be  hoped  that  operations  will  be  commenced  at  once,  so 
that  the  walls  may  be  commenced  during  the  rains,  the  best 
time  for  brickwork  of  any  kind.  About  the  Jubilee  Park  a 
committee  is  to  sit  and  report  on  it  in  a  few  days.  The 
local  papers  have  taken  up  the  matter,  I  so  strongly  urged  in 
these  letters  ;  I  mean  the  water-works  that  are  so  necessary 
for  the  town.  The  wells  which  are  the  only  sources  of  supply 
are  drying  up  now,  and  "  where,  "  ask«  the  Advertiser,  "  are 
the  people  to  get  water  from  for  the  next  month  and  a  half 
of  hot  weather  1 "  and  echo  answers  "where?"  The  Civil 
Surgeon  may  do  his  best  to  improve  sanitation,  &c.  ;  but  he 
never  can  decrease  the  mortality  that  usually  occurs  during 
the  hot  weather,  unless  he  insists  on  having  the  houses  supplied 
with  good  potable  water.  In  his  Notes  on  the  Sanitation  of  the 
town,  which  was  lately  published,  he  recommends  the  con- 
struction of  water-works,  but  not  forcilily  enough  I  fancy  to 
attract  the  attention  of  higher  authorities  tlian  our  Local 
Board.  It  is  true  this  body  is  almost  nigh  on  bankruptcy, 
but  let  them  use  the  money  they  raise  on  the  octroi  in  these 
■works,  or,  aa  the  Advertiser  recommends,  ask  Government  for 
a  loan,  as  other  Municipalities  have.  The  Secretary  of  the 
Municipality,  who  is  also  Engineer,  and  the  projector  (the  pa- 
per stated)  of  a  scheme  for  watering  the  roads  economically — 
such  is  the  versatility  of  genius — can  easily  formulate  another 
scheme  for  water-supply  if  the  ones  exhibited  by  Mr.  Addis 
and  the  P.  W.  D.  are  too  expensive.  It  was  the  Secretary, 
who,  I  belicTe,  saved  the  Municipality  some  thousand  odd 
rupees,    through    discovering    some    error   in  the  matter  of 


"  Slaughter  house  "  fees  ;  let  hira  now  save  the  poor!  "  Corin- 
ghees"  from  cholera  in  Mounjan.  It  would  be  a  noble  work 
and  more  lasting  I  am  sure. 

The  Avayjce  wharf  is  progressing  apace,  and  it  will  not  be 
long  before  it  reaches  completion,  and  let  us  hope  perfection 
too,  in  the  matter  of  answering  requirements.  A  rock  was 
discovered  some  50  feet  from  the  main  wharf,  when  it  was 
first  completed,  but  such  a  discovery  need  not  be  apprehended 
for  the  Avayjee  one,  as  it  is  built  on  the  best  site  afforded 
by  the  river,  and  moreover  has  been  used  from  tinj/es  of  old. 
Our  citizen  soldiers  have  been  inspected  and  passed  muster, 
the  Artillery  went  through  the  ordeal  first  and  then  the  rifles. 

Ttie  Strand  Road,  hitherto  maintained  by  the  Municipality, 
has  been  made  over  to  the  Port  authorities,  and  it  is  expected 
that  it  will  be  kept  in  better  order  than  before,  as  being  much 
in  the  position  of  an  only  child  it  is  most  likely  to  receive  all 
that  fostering  care  and  attention  that  is  usual  to  such  privi- 
leged things.  The  extension  of  this  road,  however,  is  not  to  be 
done  at  present ;  must  wait  till  better  times  come,  or  till  "  hard 
times  coiue  no  more.  "  We  are  expecting  our  mangoe  showers, 
and  it  would  be  a  blessing,  indeed,  if  they  came,  for  the  heat 
is,  in  the  day.  unbearable.  A  great  deal  of  discussion  has  beea 
going  on  in  England,  I  learn,  about  the  mangoe  weevil,  but 
the  learned  lecturer  fails  to  tell  us  how  to  prevent  the  insect 
attacking  the  fruit.  There  is  no  doubt  that  the  insect  gets 
into  the  flower,  and  allows  the  mangoe  to  grow  all  round,  and 
over  him,  as  it  were,  and  only  finds  its  exit  when  the  fruit  is 
cut  for  eating  ;  for  I  have  often  been  grievously  disappointed 
myself  at  dessert  ;  but  what  I  should  like  to  know  is  how  to 
prevent  its  making  its  abode  there.  People  in  Burma,  how- 
ever, do  not  care  much  for  the  mangoe  after  tasting  the 
"  Durian,"  that  indigenous  fruit  of  the  Tennaserim  ;  but  I  beg 
to  dissent  from  this  consensus  of  opinion,  in  favor  of  it.  To 
me,  a  most  repulsive  appearance  it  has,  and  as  for  the  smell- 
why  the  less  I  say  about  it  the  better.  I  was  once  prevailed 
upon  to  taste  the  fruit,  and  I'll  never  forget  this  weakness  as 
long  as  I  live.  It  had  the  taste  of  custard  and  putrid  onions, 
and  it  took  me  fully  a  week  to  get  myself  purified.  I'll 
send  you  one  to  Calcutta  if  you  like  this  season. 

Our  Tonghoo-Mandalay  Railway  is  making  great  progress. 
The  two  Supervisors,  whom  you  report  as  having  resigned, 
may  well  do  so,  the  hard  work  they  have  is  but  little  to  their 
taste,  and  after  all  they  are  but  young  "  'uns,"  who  soon  give  in. 
In  re  Martaban-Shwaygheen  Railway,  nothing  further  has 
as  yet  transpired.  Mr.  Dawson's  small  line  of  railway  at 
Thatone  has  been  inspected  by  the  Manager  of  the  Burma 
State  Railway,  and  favorably  reported  on.  The  use  of 
wooden  sleepers  in  lieu  of  the  steel  ones  is  advocated,  and  if 
the  line  is  to  pay  (which  Mr.  Riggs  doubts  at  present) 
reduction  of  establishment  is  recommended. 

Maulmain.  Dexter. 


NOTES  FROM  MADRAS. 

(From  ottr  otvn  Correspondent.) 
We  have  been  having  a  little  wild  dissipation  in  the  shape 
of  a  Fine  Arts  Exhibition  since  I  last  wrote  to  you.  As 
usual,  we  have  shewn  that  there  is  a  great  deal  more  in  us 
than  our  most  intimate  enemies  suspected,  for  I  can  tell  you 
the  show  was  a  big  thing.  There  were  one  hundred  and  nine 
oil-paintings,  one  hundred  and  eleven  water-colors,  etchings 
and  photographs,  and  sixty-three  miscellaneous  articles. 
There  were  over  a  hundred  exhibitors,  many,  if  not  most  (it  is 
too  hot  to  analyze  the  catalogue)  of  whom  were  ladies  ;  and 
I  must  do  them  the  justice  to  say  that  I  think  they  made  the 
best  part  of  the  show.  Jt  was  surprising  to  discover  how 
many  quiet,  unassuming  people  there  are  among  us  who  can 
not  only  di-aw  pictures,  but  paint  them  afterwards — people 
whom  you  would  have  thought  could  hardly  draw  an  inference. 
But  that  is  our  form.  Facta  aou  verba  is  our  motto.  Not 
but  that  we  can  Uilk  too,  as  you  would  readily  have  admitted, 
if  you  had  heard  the  criticisms— on  the  hanging  committee. 
Some  people  wanted  to  know  what  artistic  qualifications  the 
majority  of  them  had  ever  displayed  to  entitle  them  to  judge 
works  of  art.  T  soothed  one  lady  exhibitor  by  reminding  her 
that  Tiien  who  are  cullah  blind  and  don't  understand  drawing 
can  see  beauties  in  a  pixtchaio  which  others  without  those 
qualifications  are  apt  to  overlook.  Her  bright  smile  haunts 
me  still.  But  I  would  ask  the  connnittee  why  they  awarded 
the  sjime  value  of  prize  for  landscapes  as  for  figure  subjects. 
Do  they  refilly  think  that  the  merit  of  painting  a  landscape 
well  is  equal  to  that  of  painting  a  figure  subject  well? 
Because,  if    so,  they    have    the    opinion      very      much      to 
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themselves.  It  certainly  is  not  sheared  by  the  Royal 
Academy.  Constable,  whose  breezy  landscapes  are  more 
truthful,  if  less  poetical,  than  Turner's,  was,  I  think,  the  first, 
landscape  painter  admitted  into  the  Royal  Academy  ;  and  I 
believe  the  President  of  the  time  in  congratulating  him  on  his 
election,  hurt  his  sensitive  feelings  by  bringing  the  fact  that 
he  was  only  a  landscape  painter  rather  too  prominently  before 
him.  But  the  committee's  originality  in  this  matter  is  as 
nothing  in  comparison  with  that  which  prompted  tiiem  to 
award  prizes  for  mere  copies  of  pictures.  I  can  only  breathe 
a  prayer  that  as  they  grow  older  they  many  grow  wise.  Ratlier 
a  bold  aspiration  perhaps,  for  I  have  never  seen  an  instance 
of  its  being  realized. 

I  have  an  idea  of  my  own  as  to  how  prizes  should  be  award- 
ed at  these  exhibitions.  Let  there  be  no  committee  of  judges. 
After  all  theirs  is  a  thankless  t;isk  :  they  cannot  please  every 
one  ;  and  why  should  their  ears  be  made  to  tingle  when  they 
have  doubtless  acted  uprightly  according  to  tlieir  lights  or 
darknesses.  The  public  themselves  should  be  the  judges. 
There  should  be  a  book  kept  at  the  door  where  the  money  is 
taken  and  every  visitor  on  leaving  should  write  into  it  the 
title  of  the  picture  or  other  work  of  art  to  which  he  awards 
his  entrance  money.  This  book  .should  be  open  to  inspection 
by  exhibitors.  At  the  close  of  the  Exliibition  the  amounts 
awarded  to  eacli  work  of  art  should  be  made  up,  and  after 
deducting  a  percentage  for  the  expenses  of  the  show,  the 
balance    lianded  over  to  tlie  authors. 

So  the  Government  are  going  to  take  over  the  South  Indian 
Railway  as  soon  as  ever  they  can.  They  are  wise  in  this. 
That  line  has  been  in  a  chi'onic  state  of  mixed  pickles  for 
some  years.  I  see  they  are  now  advertising  for  Engineers. 
They  have  been  in  need  of  them  for  some  time  past,  to  judge 
from  the  lamentable  failures  on  their  works.  A  shower  of 
rain  cannot  fall  any  where  down  south,  but  the  next  thing 
one  hears  of  is  a  stoppage  of  the  traffic  in  consequence  of'some 
bridge  of  theirs  having  retired  into  the  Bay  of  Bengal.  The 
men  who  have  been  carrying  out  the  works  of  that  railway 
lately,  are  either  very  much  in  advance  of,  or  very  much  behind, 
the  times.  They  certainly  are  not  in  step  with  their  generation. 
I  am  afraid  they  do  not  read  Indian  Engineering.  I  read 
an  account  some  time  ago  of  a  bridge  in  America  which  those 
Yankees  had  moved  bodily,  I  forget  liow  many  feet.  They 
had  not  been  able  to  do  it  without  the  assistance  of  a  great 
deal  of  what  is  called  in  the  profession  plant.  Nevertheless 
they  seemed  inclined  to  take  great  credit  to  themselves  for  the 
achievement.  Now  there  had  been  a  shower  down  South  a 
few  days  before,  and  the  usual  notices  had  appeared  in  the 
local  papers  in  due  sequence.  Tliought  I  to  myself  here  are 
these  Yankees  crowing  over  the  fact  that  they  have  managed  to 
move  a  bridge  bodily  several  feet,  although  with  the  assistance 
of  all  that  plant  ;  but  here  are  these  South  Indian 
Railway  men,  give  them  a  little  water,  and  they  will  move 
many  bridges  bodily  several  miles.  And  yet  they  never  send 
any  account  of  their  achievements  to  the  Institute  of  Civil 
Engineers,  to  which  I  believe  some  of  them  are  subscribers. 
This  is  true  modesty  and  deserves  a  wider  recognition  than  my 
humble  pen  can  give  it.  As  a  tip  to  tlie  profession,  I  may  say 
that  the  principle  upon  which  they  appear  to  go  is  to  let  na- 
ture act  for  them  :  and  to  give  nature  her  due  she  does  appear 
to  do  a  good  deal  in  her  own  way.  They  had  an  Engineer 
level  with  the  times  on  their  staff  some  years  ago,  and  I  would 
advise  them  to  get  him  back  again.     His  name  was  White. 

With  regard  to  the  Travancore  Railway,  which  I  see  a  corre- 
.spondent  of  yours  is  interested  in,  I  believe  it  is  not  likely  to 
be  started  for  a  year  or  two.  It  is  not  likely  to  be  much  of  an 
opening  for  contractors  when  it  is,  as  it  will  pass  tlu-ougli 
very  jungly  unhealthy  country  ;  similar  to  that  on  which  the 
Periyar  Project  Works  are  located.  The  staff  on  those  works 
have  had  to  leave  them  temporarily  and  are  now  employing 
themselve  in  laying  out  irrigation  channels  in  connection  witJi 
them  in  the  Madura  District. 

I  understand  there  ai-e  three  or  four  Engineers  at  work  on 
schemes  for  the  supply  of  water  to  the  Bangalore  Cantonment. 
The  work  appears  to  present  rather  a  difficult  problem,  for  the 
place  is  not  dominated  by  iiigh  ground  in  the  vicinity  which 
might  l)e  converted  into  a  gatluM-ing  ground  :  at  least  there  is 
very  little,  and  what  there  is,  is  so  loose  and  porous  that  it 
scarcely  throws  off  ten  percent,  of  the  rain  whicli  falls  on  it. 

[We  do  not  agree  with  our  Corrospondent  in  his  strictures  on  the 
S.  I.  R.  Staff.  The  extent  and  number  of  bridge  failures  on  the 
South  Indian  Railway  are  certainly  not  greater  than  those  on  the 
Madras  Railway. — En.,  /.  E.] 


%ht  (^^zdits. 


Mr.    W.    Macdouald,   Executive  Engineer,  4th  grade,  sub.   pro 
n.,  from  the  Patiala  Railway  Circle  to  the  I.  Circle. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  March  31,  1888. 

Upper   Burma. 

With  reference  to  Burma  Gazette  Notification,  dated  the  19th 
March  1888,  the  following  officers  are  transferred  from  the 
Mandalay  to  the  Kyaukse  division  : — 

Mr.  C.  A.  B.  Target,  Executive  Engineer,  1st  grade,  to  be  ia 
executive  charge. 

Mr.  A.  D.  Anthony,  Assistant  Engineer,  2nd  grade. 

Witii  reference  to  Biama  Cfazette,  Public  Works  Department, 
Notification,  dated  the  16th  March  1888,  Mr.  A.  W.  T.  dea  A.  de 
Crettes,  Executive  Engineer,  2nd  grade,  reported  his  arrival  at 
Mandalay  on  the  forenoon  of  this  date  and  is  posted  to  the  charge 
of  tlie  Garrison  Division,  Mandalay,  pending  the  arrival  of  Colonel 
E.  N.  Petets,  R.E.,  Executive  Engineer,  1st  grade,  or  until 
further  ordets. 

Lower  Burma. 

Mr.  J.  MacKenzie,  Sub-Engineer,  2iid  grade,  and  Honorary 
Assistant  Engineer,  has,  with  the  consent  of  the  Government  of 
the  Punjab,  Public  Works  Department,  been  granted  one  month's 
privilege  leave,  with  effect  from  the  12th  March  1888. 

Bombay,  April  5,  1888. 

His  Excellency  the  Governor  in  Council  is  pleased  to  direct 
that  the  late  Colonel  A.  R.  Seton,  r.e  ,  should  be  considered  to 
have  held  the  temporary  rank  of  Superintending  Engineer, 
Class  I.,  during  the  period  he  was  Superintending  Engineer, 
West  of  India  Coast  Defences,  viz.,  from  23rd  October  to  12th 
November  1887. 

Mr.  T.  D.  Little  should  be  considered  to  have  reverted 
to  temporary  Superintending  Engineer,  Class  II.,  during  the 
same  period. 

Railway. 
Mr.  A.  F.    .Johnston,    Overseer,    Public    Works    Department, 
attached  to  the  Bellary-Kiatna   Railway,    passed    in    the    Punjab 
language  in  accordance  with  the  tests  laid  down  in  Bengal   Army 
Regulation. 

Punjab,  April  5, 1888. 

Mr.    W. 

tern.., 

Mr.  H.  C.  Granville,  Executive  Engineer,  4th  grade,  sub. 
pro  tern.,  attached  to  the  Kohat  Provincial  Division,  is  allowed 
furlough  out  of  India  for  one  year,  with  effect  from  the 
1st  April  1888. 

His  Honour  the  Lieutenant-Governor  is  pleased  to  sanction  the 
following  promotions  in  the  Amalgamated  Engineer  Establish- 
ment of  the  General  and  Irrigation  Branches  of  the  Public  Works 
Department,  Punjab,  with  effect  from  the  dates  specified  against 
each  : — 

Mr.  A.  E.  Orr,  from  Assistant  Engineer,  1st  grade,  sub.  pro  tem., 
to  Assistant  Engineer,  Ist  grade,  permanent  rank,  with  effect  from 
9th  October  1887.     To  till  an  existing  vacancy. 

Mr.  T.  J.  P.  Jeffery,  from  Executive  Engineer,  2nd  grade,  to 
Executive  Engineer,  1st  grade,  permanent  rank,  with  effect  from 
6th  November  1887.     To  fill  an  existing  vacancy. 

Mr.  B.  Parkes,  from  Executive  Engineer,  2nd  grade,  sub.  pro 
tern.,  to  Executive  Engineer,  2nd  grade,  permanent  rank,  with 
effect  from  6th  November  1887.  To  till  an  existing  vacancy. 

Mr.  H.  L.  Hebbert,  from  Executive  Engineer,  3rd  grade,  sub. 
pro  tern.,  to  Executive  Engineer,  3rd  grade,  permanent  rank, 
with  effect  from  6th  November  1887.     To  till  an  existing  vacancy. 

Rai  Ramdial  Bahadur,  from  Executive  Engineer,  4th  grade, 
sub.  pro  tern.,  to  Executive  Engineer,  4th  grade,  permanent  rank, 
with  effect  from  6th  November  1887.   To  fill  an  existing   vacancy. 

Mr.  C.  Roberts,  from  Assistant  Engineer,  2ad  grade,  to 
AssisiHut  Engineer,  1st  grade,  permanent  rank,  with  effect  from 
14th  November  1887.    To  fill  an  existing  vacancy. 

Mr.  E.  H.  Pargiter,  from  Executive  Engineer,  3rd  grade, 
to  Executive  Engineer,  2nd  grade,  sub.  po  iem..,  with  effect  from 
6th  November  1887.    Vice  Mr.  Parkes,  promoted  permanently. 

Mr.  G.  S.  Morley,  from  Executive  Engineer,  4t.h  grade,  to 
Executive  Eugineei-,  3rd  grade,  sub.  pro  tern.,  with  efiect  from 
6th  November  1887.     Vice  Mr.  Hebbert  promoted  permanently. 

Mr.  F.  W.  Chanter,  from  Executive  Engineer,,  4th  grade,  to 
Executive  Engineer,  3rd  grade,  sub.  pro  tern.,  with  effect  from 
6th  November  1887.   To  fill  an  existing  vacancy. 

Mr.  E.  G.  Eraser,  from  Executive  Engineer,  4th  grade,  tem- 
porary rank,  to  Executive  Engineer,  4th  grade,  sub.  pro  tern., 
with  effect  from  6th  November  1887.  Vice  Rai  Ramdial,  Bahadur, 
promoted  permanently. 

Mr.  L,  F.  Robertson,  from  Assistant  Engineer,  2nd  grade,  to 
Assistant  Engineer,  1st  grade,  sub.  pro  tern.,  with  effect  from  20th 
November  1887.     To  fill  an  existing  vacancy. 

Mr.  L.  F.  Robertson,  from  Assistant  Engineer,  Ist  grade,  sub. 
P'O  tern,  to  Assistant  Engineer,  Ist  grade,  permanant  rank,  with 
effect  from  26th  November  1887.  To  fill  as  existing  vacancy. 
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Irrigation  Branch. 

Mr.  W.  J.  A.  Bird,  Eiecntive  Engiiiepr,  4th  grade,  tem- 
porary rank,  attached  to  Swat  River  Canal  Diviaion,  is  allowed 
furlough  to  Europe  for  niueteeu  months,  from  such  date  as  he 
mky  avail  himself  of  it. 

Mr.  S.  Preston,  Executive  Engineer,  2nd  grade,  from  the 
Joint  Secretary's  Office,  which  he  left  on  the  afternoon  of  the 
3Ut  December  1887,  to  the  Jheluni  Canal  Survey  Party,  of  which 
he  took  charge  on  the  forenoon  of  the  1st  January  1888. 

Assam,  April  7, 1888. 
With  reference  to  Notification,  dated  the  24th  December  1884, 
the  Chief  Commissioner  is  pleased  to  appoint,  from  the  1st  April 
1888,  Mr.  E.  L.  Gramatzki,  c.e.,  Executive  Engineer,  1st  grade, 
«nd  Assistant  Secretary  to  the  Chief  Commissioner  of  Assam  in 
the  Public  Works  Department,  as  Superintendent  of  Works, 
Southern  Circle,  Public  Works  Department,  the  duties  of  which 
appointment  he  will  carry  out  in  addition  to  those  of  Assistant 
Secretary  until  further  orders. 

H.-W.  P.  and  Oudh,  April  7, 1888. 

Bnildhiqs  and  Roads  Branch. 

Mr.  A.  W.  Slater,  Executive  Engineer,  .3rd  grade.  District 
Engineer,  Aligarh,  is  posted  to  the  Allahabad  district  as  District 
Engineer. 

Mr.  J.  Groves,  Sub-Enjineer,  3rd  grade,  Rohilkhand  Provincial 
Division,  is  posted  to  the   Aligarh  district  as  District  Engineer. 

Mr.  E.  A.  W.  Phillips,  Assistant  Engineer,  Ist  jrade,  is  trans- 
ferred from  the  Buil.iun  to  the  Bijnor  district  as  District  Engineer. 

Rai  Sohan  Lai  Sahib,  Assistant  Engineer,  Ist  grade,  i&  trans- 
ferred from  the  Bijnor  to  the  Budaun  district  .-is  District  Engineer. 

India,  AprU  7, 1888. 

Baluchistan. 

Mr.  H.  Phillips  Assistant  Enjineer,  1st  grade,  passed  the  De- 
partmental Standard  Exmiiiation  in  Hindustani,  on  the  14th 
instant 

Central  Provinces,  April  7,  1888. 

Mr.  E.  J.  Rnmsby,  Executive  Engineer,  .3rd  grade,  Hoshanga- 
bad  Division,  is  granted  special  leave  with  the  usual  subsidiary 
leave,  for  a  period  of  two  years,  under  the  terms  of  Public  Works 
Department  letter  of  3rd  October  1887,  with  effect  from  1st  April, 
or  from  such  date  as  he  raav  avail  himself  of  it.  (To  be  substitu- 
ted for  former  Notification.) 

With  reference  to  Notification,-  dated  14th  February  1888,  au  ex- 
tension of  one  day's  leave  is  granted  to  Mr.  G.  G.  White,  Execu- 
tive Engineer,  3rd  grade,  Kanhan  Division. 

With  reference  to  Notification,  dated  28th  February  1888,  Mr.  G. 
G.  White,  Executive  Engineer,  returned  from  the  privilege  leave 
granted  him,  and  resumed  charge  of  the  Kanhan  Division  from 
Mr.  G.  M.  Harriott,  Executive  Engineer,  on  the  forenoon  of  the 
17th  ultimo. 


Jntiian  ^itgine^nng  patent  Register, 

Specification's  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  18.59,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  tlie  Home 
Department : — 

The  2nd  AprU  1888. 

12  of  '88. — Alfred   Don,  of  No.    21,  Cooper  .Street,  Redfern,  Sydney, 

.  in  the  Colony  of  New  .South   Wales,  Engineer. — For  an 

improved   apparatus  for    the   prevention   and   consumption 

of  smoke  and  more   complete   comhitation  of  fuel  in  steam 

hoUer  and  other  fvmaees. 

31  of  '88.— Percival  Rveritt,  of  London,  England,  Engineer. —ftr 
improvements  in  machines  for  testintf  muscular  power. 

23  of  '88.— Eben  Moody  Boynton,  Gentleman,  of  West  Newbury, 
Maasachussetts,  United  States  of  America. -i^br  an  im- 
proved railway  system. 


RFXJENT  BRITISH  PATENTS. 

Api-^rattb  for  Makinc;  Moci.ds  tor  Castixo.  — 7".  Alley  and  J.  A. 
McLellan,  Polmadie,  Renfrew.  — \n  carrying  out  this  invention  a 
hydraulic  press  is  used,  with  its  cylinder  at  the  Ijase,  and  with  a  jjlaten 
mounted  upon  the  upper  end  of  the  plunger.  The  annexed  diagram 
illustrates  the  arrangement  and  ino<le  of  operation,  when  applied  to 
mould  a  pipe  length.  The  flask  or  mould  box  for  one  half  of  tlic  pipe  is 
moulded  at  each  operation  of  the  machine.  The  hydraulic  cylimler  B  is 
fixe'l  to  the  baseplate  A,  and  the  ram  C  carries  the  table  D.  The  pattern 
(i  is  placed  on  a  plate  H,  which  can  Ix;  accurately  adjusted  ami  levelled 
by  the  screws  I.  When  in  ixwition  to  receive  the  sand,  the  pliite  H  is 
riised  by  the  ram  up  to  the  parting  plate  J  through  an  opening  in  which 


the  pattern  projects,  so  that  one  half  of  it  is  above  the  upper  .surface 
of  the  parting  plate.  The  flask  K  is  then  placed  on  J,  and  the  neces- 
sary quantity  of  sand  is  tilled  into  it  from  the  hopper  L  The  hopper  is 
formed  with  a  flat  bottom,  in  two  halves  M  hinged  to  its  lower  edges. 
After  the  sand  has  been  run  uito  the  flask  the  ram  is  raised,  carrying 
with  it  the  platen,  pattern,  and  parting  plate  up  against  the  under 
side  of  the  closed  hopper  bottom.  The  speed  of  lifting  is  such  as  to 
bring  the  sand,  which  projects  up  in  a  ridge  along  the  middle  of  the 
flssk,  into  contact  with  the  hopper  bottom,  the  sand  is  thus  made  to 
apply  itself  com|)actIy  in  contact  with  all  parts  of  the  pattern  The  ram 
is  then  lowered,  and  the  parting  plate  is  guided  by  the  columns  F,  on 
which  it  slides  until  the  legs  N  reach  some  stops  on  the  base  plate.  The 
descent  of  the  platen  \>  carrying  the  pattern  is  for  a  moment  anested 
when  the  parting  plate  is  stopped,  liut  immediately  afterwards  it  de- 
scends to  a  distance  sufficient  to  lower  the  pattern  through  the  hole  in 
the  parting  plate  The  flask  w  ith  the  moulded  sand  in  it  is  then  re- 
moved, and  an  empty  flask  may  be  substituted  for  the  next  operation. 
For  the  purpose  of  temporarily  arresting  the  descent  of  the  platen,  two 
weighted  legs  O  are  jointed  to  its  under  side.  These  legs  encounter 
the  top  flange  of  the  hydraulic  cylinder,  but  are.  a  moment  later, 
drawn  away  by  ropes  P.  The  nioveiuents  of  the  apparatus  are  control- 
led by  a  hand  lever  Q,  connected  to  the  valve  box  R,  through  which 
the  supply  of  water  passes.  The  speeds  of  the  various  parts  are  con- 
trolled automatically  by  a  rod  S  which  is  adjustably  fixed  to  a  bracket 
T  fixed  to  the  platen.  This  rod  is  formed  with  a  cam  surface  U  at  its 
upper  end,  which,  when  the  hand  lever  Q  is  turned  to,  put  the  cylinder 
in  communication  with  the  exhaust,  at  first  prevents  the  exhaust  being 
fully  opened,  but  allows  it  to  be  so  when  the  ram  has  descended  a  cer- 
tain distance.  The  inventors  nuike  four  claims,  for  the  sand  supplier, 
for  the  arrangement  of  the  platen  and  parting  plate,  and  for  the  speed 
controller  prescribed. — No.  3294.  4th  March  1887. 


RECENT  AMERICAN  PATENTS. 
Water  Motor. — E.  F.  Hanks,  Lewiston,  Minnesota. — This  inven- 
tion involves  a  new  .irrangement  of  pistons,  cylinders,  and  valves. 
The  whole  apparatus  is  contained  in  the  outer  casing  A,  and  the 
water  supply  enters  at  A'  and  leaves  at  C.  The  annular  spaces  B  B* 
allow  the  water  to  pass  to  and  from  the  cylinders  G.  The  crank  shaft 
goes  through  the  centre  of  the  casing,  and  the  three  piston  rods  H  of 
the  three  cylinders  G  are  pivoted  directly  to  the  crank  pin  I.  The 
three  cylinders  G  are  placed  at  an  angle  of  120°  with  each  other,  and 
are  pivoted  to  the  outer  casing  as  shewn.  At  the  ends  of  the  cylin- 
ders where  they   slide  on  the  suiface  of  the  inner  casing  are  guides  L, 


which  serve  to  steady  them  in  their  oscillations,  and  to  close  the  en- 
trance ports  E  M'hen  the  exhaust  ports  K  are  opened.  Each  cylinder 
in  its  movements  comes  in  turn  opposite  the  induction  and  eduction 
ports  E  and  K  which  are  provided  in  the  inner  casing,  and  thus  the 
cylinders  themselves  act  as  their  own  slide  valves.  The  course  of  the 
water  is  easily  understood  by  reference  to  the  accompanying  diagi-am. 
The  water  enters  through  A'  and  passes  into  the  annular  space  b] 
When  the  cylinders  are  in  turn  placed  with  their  ends  opposite  the  ports 
E,  the  water  enters  them  and  presses  the  pistons  forwards.  On  ex- 
haust the  water  passes  hack  through  K  into  the  outer  space  B',  from 
M'hence  it  escapes  through  the  outlet  V.  The  inventor  makes  three 
claims  for  this  water  motor. —No.  37t>t)10.    ITtli  January  1888. 
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NOTICE. 

WANTED  a  District  Engineer  for  the  District  Board 
of  Beerbhoom.  Salary  Rs.  2-50  per  mensem  rising 
to  Rs.  400  by  a  biennial  increment  of  Rs.  25  per  mensem. 
Travelling  allowance  Rs.  3  per  diem,  or  annas  4  per 
mile,  not  exceeding  Rs.  1,000  annually. 

Candidates  must  possess  qualifications  as  prescribed 
by  Government  in  the  Culcutfa  Gczette  of  16th  March 
18S7,  Part  IB,  page  79.  Applications,  accompanied  by 
testimonials,  medical    and  age  certificates,   must  be  sent 


in  by  the  loth  May  1888. 


G.  M.  CURRIE, 

Chairman,  District  Board, 
Beerbhoom. 


SALE  OF  IRON  PADDLE  STEAMER. 

TENDERS  for  the  purchase  of  the  Madras  Goveriiient 
Steam  Tug  Madras,  built  at  Blackwall  by  T.  A.  Young 
in  1876,  will  be  received  by  the  Port  Officer  at  Madras  up  to 
noon  of  Tuesday,  the  1st  May  1888. 

2.  The  vessel  will  be  sold  at  Calcutta  with  engines, 
boilers,  masts,  sails,  awnings,  spars,  anchors,  cable.s,  boats, 
and  such  other  stores  as  may  be  on  board  on  the  30th  March 
and  which  will  not  be  removed  previous  to  the  sale. 

3.  Each  tender,  before  being  opened,  must  be  accompanied  by 
a  treasury  receipt  for  a  sum  equal  to  2.5  per  cent,  of  tlie  amount 
offered,  and  the  balance  must  Vje  paid  within  48  liours  of  ac- 
ceptance of  the  tender  and  before  delivery  is  taken.  Thetendere 
will  be  submitted  to  the  Goverment  of  Madras  for  orders. 

4.  The  vessel  will  be  at  the  risk  and  charge  of  the  pur- 
chaser from  the  date  the  acceptance  of  the  tender  by  Govern- 
ment is  communicated  to  him. 

5.  The  following  description  of  the  vessel  is  believed  to 
be  correct,  but  any  errors  or  misdescription  shall  not  annul  the 
sale,  nor  shall  any  compensation  be  allowed  on  that  account : — 


Tonnage 

Do. 
When  built 
Where  built 
Extreme  length  . . . 

Do.      breadth . . . 
Depth 
Number  of  bulkheads 

Do.      of  decks... 
Engines 


197  gross. 

57  nett. 

In  the  year  1876. 

At  Blackwall. 

123  feet  4  inches. 

20  feet  8  inches. 

11  feet  1  inch. 

Three. 

One. 

Two  side  lever  disconnecting 

surface  condensing. 
One  multitubular. 
137. 
75 


Boilers 

Horse-power  indicated 

Do.       nominal 
Coal   that   can    be  stowed    in 

bunkers  ...      66  tons. 

6.     The  vessel  will  he  open    for  inspection   at  Calcutta   on 
applying  for  an  order  to  the  Deputy  Director  of  India  Marine 
on  or  after  the  30th  March  1888.  ' 
Madras  Port  Office,  »  H.  A.  STREET,  Capt., 

lolh  March  1888     j    H.  M.'s  Indian  Marine,  Port  Officer. 
H06)  

REQUIRED. 

TWO  Native  Surveyors  and  Leveller.s,  .salary 
Rs.  35  and  Rs.  7-8  horse  allowance  per 
nien.sem.  Apply  with  copies  of  certificates  to 
District  Engineer,  Durbhunga.  (113) 

A    GREAT    WANT  SUPPLIED. 


0^  „ 

c  a) 

•3  "O 

C  u 

o  El 


ni 

s  ® 

ft-  £ 


(93) 


Seaiftered  14th  October  1878. 


CYLINDER  OIL. 

TUSITEE,  MOEEISOK  &  Co.,  Calcutta, 

Sole  Agents  ior  Bengal. 


Nopth-Western  Railway. 

NOTICE. 

'T^HE  Services  of  two  Deputy  Overmen,  with 
Coal  Mining  qualifications,  arc  required  on 
the  North-Western  Railway.  Salary,  Rs.  110  to 
Rs.   120  per  menseiti. 

Applications,  accompanied  by  copies  of  Testi- 
monials, which  will  not  be  returned,  should  be 
made  to  the  undersigned. 

No  reply  will  be  sent  to  unsuccessful  Candidates. 

Manager's  Office,       J.  M.  RUTHERFORD,  Man.\ger. 

Punjab  Section,  Punjab  Section. 

Lahore,  2ith  March  1888.  '  (110) 


NOTICE. 


BENGAL-NAGPUR  RAILWAY. 


w 


ANTED  a  Head  Draftsman  for  the  Office  of  the  Agent 
and  Chief  Engineer  on  a  salary  of  Rs.   200. 

Applicants  must  be  experienced  in    Drawing  and  in  the 
Management  of  a  Drawing  Office. 

Applications  with  Testimonials  to  be  addressed  to 

T.  R.  WYNNE, 

Agent  and  Chief  Engineer. 


Nagpur ;       ^ 

lUh  March  1888./ 


(Ill) 


MADRAS  MUNICIPALITY. 

WANTED   a    Sanitary  Inspector.     Salary  Rs.    100  per 
mensem. 
Applications  with     testimonials   to  be   forwarded    to   the 
undersigned,  on  or  before  the  16th  April  1888. 

N.  JESUDASEN,  m.a,  m.d., 
Municipal  Office,      \  Health  Officer,  M.  C 

27th  March  1888.         j  '  '  (107) 


BEST    MIRZAPUR    STONE. 

The  Mirzapur  Stone  and   Trading  Co.,  Cut-Stone  Contrciclors    and  Quarrynicn 
Mirzapur,  can  supply- 


Flagging 
Pillar  Bases  , 


Roofing. 
. .     Coping. 


And  all  descriptions  of  Cut-Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO., 
4,  Ciife  Ghai  Street^  Calcutta. 
(109)  Depot— Sulkea,  Calcutta. 

Calcutta  Plumliing  &  Gas  Fitting  Estabiislmient. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer, 
Pkoprietok. 


(108} 
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THOMSON  &  MYLNE'S 

PATENT  STJGAEOAITB    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address- 

THOMSON  &  MYLNE, 


BEHKKA,   K.  1.    KAIl.WAY  : 
or  6,  Commepcial  Buildings,  Calcutta. 


(103) 


E.  T.  a.  BLT:T^ri:) 
HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNE  &  CO., 


(87) 


40,    &TTi.Jh.'^Jiy. 


Hodgart's  Patent  Combined 

Lever  and  Hydraulic 

Cotton  Press. 

Estimates  for  Press  complete,  spare 

Gear,  Pumps.  Engines  and  Boilers 

supplied  on  application. 


BETTS,   CRAIG   &   Co., 
Bombay, 

(25)       Sole  Agents  for  India. 


McKENZIE  &  CO.    Sind  Metal  Mart, 

IRON  WORKS  AND  FOUNDRY,  KARACHI. 

Have  in  Stock  or  on  the  wan  out:— 

^~"  I'nitable  Kngines  of  sizes. 

Vevtioal    Engines    anil 
Boilers  of  sizes. 
Steam  Pumps   with    and 
without  Boilers.     Con- 
tractors' Pumps, 
Pumps,  Lift  ami  Force. 
Centrifugal  Pumps. 
~'  l.athes — self-acting,   slid- 
^                                            ""               ing,       surfacing       and 
^   lowing  Machines. 
Monar     MiUs.       Klour     Mills.       Cold     Rail-sawing^ 

Machines.  Crab  Winches,  Pulley  Blocks,  Lifting  Jacks  and  Chains, 
Cast  Iron  Pipes  and  Sluice  Valves.  Wrot  Iron  Tubes  and  Fittings. 

Pickaxes,  Shovels,  Powrahs,  Drills  and  Crowbars. 
Portland  Cement,  (JiUingham's,  White's  and  Burger  Baron's. 
Galvanized  .Sheets,  Corrugated  and  Plain. 
Bar,  Angle  and  Tee  Iron  of  ordinary  sizes  and  sections. 
Enrlneera'  and  Contractors'  tools  and  stores  supplies  with  promptitude 
and  at  moderate  rates. 

(9S)   Aleuts  for  -  UAIlSEAZiLS  S017S  Ss  CO.,  aamsljorougrli. 


^'rE;XT.A.HT   ac   GO. 


ESTABLISHED  MORE  THAN  100  YEARS. 
Coach  Builders  to  all  the  Viceroys  and  most  of  tlie  nobility  of  Iiidi& 

Five  Medals  for  excellence  of  work. 
Carts  as  per  illustration  from        ...  ...  ...  Rg.  375 

Ph.Ttons  from  ...  ...  ...  ...     ,,     700 

Only  best  procurable  Materials  used  and  all  work  guaranteed.    Mate- 
rial supplied  at  the  lowest  rates.    Catalogues  on  application. 
(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 

WESTERN 


[29] 


HOTEL, 

BOMBAY. 


The  ENCINEERINC  &  MINING  JOURNAL. 

StiBscBipTioN  PntCB,  including  postage  for 
India  and  all  countries  in  the  Postal  Union, 
$5=20j.  =Rs.  14  per  annum.  All  paymentt 
must  be  made  in  advance. 

he  Scientific  Publishing  Co., 


T 


India   Rubber  Sheets. 

BEST  QUALITY. 

FORNARO  BROTHERS, 

8  Maxgoe  Lane. 

(79) 


27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 

TRAUTWINE'S 

POCKET  BOOK. 

"  Beyond  all  question  the  best  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared."—" Manual  for  Railroad  E.\- 
GIXEERS,  hy  Prof.  George  L.  Vose,  C.E. 


JOHN  WILEY  &  SONS,  New  York. 
(72)  E.  &  F.  N.  SPON,  London. 


PATENT  POCKET  SLIDE  RULES. 

For  Enerineerinsr  Calctilatlons, 

Forgiving  at  sight  results  ivhick  would  otherwis* 
bt  only  obtained  by  working  tedious  mathematical 
for  tnulce. 

Designed  and  patented  by  LALA  OANGA  RAM 
A.  M.  I.  C.  E,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
No.  l.--For  Scantlings  of    Timber  in  Beams  and 
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BRIDGE  OVER  THE  INDUS  AT  SUKKUR. 
Manv  of  our  readers  will  have  noticed  an  article  on 
the  staging  for  erection  of  the  Sukkur  Bridge  in  England 
iu  the  London  Engineering  of  the  9th  March,  and  for 
the  benefit  of  those  who  have  not,  we  propose  to  say  a 
few  words  on  the  subject, — this  being  a  suitable  time,  as 
the  Bridge  is  at  last  making  some  progress,  and  is  an  object 
of  interest  to  the  traveller  by  the  N.-W.  Railway. 

It  may  not  be  generally  known  that  with  the  exception 
of  the  Forth  Bridge,  which  is  again  double  the  span, 
the  Sukkur  Bridge  has  much  the  largest  span  in  the 
world,  the  longest  at  present  being,  we  believe,  the  central 
arch  of  the  Garabit  viaduct  iu  the  south  of  France  which 
is  547ft. ;  we  except  suspension  bridges,  of  course,  of  which 
there  are  several  about  1,000ft. 

The  design  of  a  bridge  at  Sukkur  was  obviously  one  of 
the  first  considerations  in  the  construction  of  the  I.  V. 
S.  R.,  and  had  indeed  been  considered  in  the  earlier 
surveys  of  the  S.  P.  D.  R.,  whose  Engineers  proposed  a 
bridge  of  the  ordinary  type  on  wells,  just  below  the  town 
of  Sukkur. 

The  final  location  of  the  bridge  ought  to  be  the  coirect 
one,  if  the  amount  of  labor  spent  in  preparing  projects 
has  anything  to  do  with  it,  as  fresh  surveys  and  projects 
were  drawn  up  at  intervals  from  1872  to  1882,  the  first 
of  which  was  for  a  suspension  bridge  with  steel  links, 
drawn  up  by  General  Browne,  R.E.,  the  type  of  which 
renders  further  consideration  unnecessary,  as  all  bridge 
Engineers  will  agree,  that  if  a  suspension  bridge  is  to  be 
built,   it  .should  be  of  wire  cables. 

The  next  project  that  appears  to  have  taken  any 
definite  form  was  a  three-hinged  arch  proposed  by  Mr. 
Mblesworth,  of  which  an  examination  by  Major  Allan 
Cunningham,  R.E.,  was  published  in  the  Roorkee  Pro- 
fessional Papers.  This  design  was  never  worked  out  in 
detail,  as  it  was  concluded  t(i  adopt  the  present  design, 
which  was  proposed  by  Sir  A.  M.  Rendel. 

The  total  weight  of  ironwork  is  about  3,2.50  tons,  and 
the  estimated  cost  Rs.  33,50,000,  to  which  must  be  added 
Rs.  5,30,000  for  the  bridge  over  the  Sukkur  channel  of 
the  river  (of  which  an  account  by  Mr.  F.  E.  Robertson 
will  be  found  in  the  Roorkee  Professional  Papers)  and 
Rs.  3,30,000  for  plant,  so  that  the  total  cost  of  bridging 
the  Indus  may  be  put  down  at  about  40  lakhs. 

The  general  features  of  a  bridge  of  this  size  are,  of 
course,  an  interesting  subject  for  discussion,  but  no  details 
have  yet  been  published  of  this  bridge,  probably  because 
such    would     occupy  far   more    space  than    a  periodical 
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Ward.— At  Oak    Park,   Naini   Tal,   on  the  12tli  April,  Colone' 
David  Ward,  Royal  Engineers. 
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and  roof  truss ;  again  commenting  on  the  absurdity 
of  erecting  the  cantilever  whole,  in  a  timber  staging  ;  and 
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wntnu;ting  this  procedure  unfavorably  \vith  that  ot  the 
Forth.  Now  we  are  not  concerned  as  ajwlogists  for  the 
Sukkur  Bridge,  as  will  be  seen  below,  but  we  nmst 
point  out  that  these  roiiuu-ks  arc  hardly  foir.  The  bridge 
may  be  eccentric  in  t)utline  and  still  fulfil  the  condition 
of  economy.  Without  knowing  the  loads  to  be  carried, 
the  unit  strains  adopted,  and  the  total  cost,  any  criticism 
of  the  design  is  worthless.  Even  the  weight  is  no  criterion, 
•IS  a  bri<lgu  with  less  metal  may  cost  more  in  erection  and 
thus  be  the  niore  expcu-sive  when  completed. 

As  to  the  objections  to  the  erection  in  England,  this 
bridge  cannot  be  compared  with  the  Forth.  The  writer 
of  the  description  of  the  sttiging  to  which  wo  alluded 
above,  expresses  a  very  decided  opinion  that  it  was  abso- 
lutely uecessary  to  erect  the  whole  cantilever,  in  order 
to  ensure  a  perfect  fit,  and  the  comparison  with  the  Forth 
Bridge  has  not  much  weight,  the  circumstances  being  so 
different.  In  the  one  cjvse  we  have  a  bridge  built  at  the 
place  of  erection,  and  in  the  other,  a  bridge  that  has  to 
go  abroad  for  erection,  to  a  country  where  it  would  be 
impossible  to  remedy  any  misfit,  so  that  it  is  probable  the 
Consulting  Engineer  to  the  India  Office  exercised  a  wise 
discretion  in  having  the  bridge  completely  fitted  iu 
England.  At  the  Forth  Bridge  also  the  junctions  arc 
all  erected  upon  the  ground  before  being  sent  out  on  the 
work. 

The  erection  of  such  large  bridges  is  a  very  important 
item  in  the  cost  and  must  be  considered  with  as  much 
care  as  the  mere  design  for  stability,  for  a  bad  joint  or 
saving  ofa  few  tons  of  iron  may  prove  a  very  false  eco- 
nomy, by  leading  to  greater  cost  in  erection  as  well  as 
delay,  which  means  money,  especially  in  the  case  of  the 
Sukkur  Bridge,  where  the  traffic  is  worked  by  a  ferry 
pending  its  completion. 

Here,  again,  for  want  of  detailed  information,  it  is  diffi- 
cult to  criticise  the  Sukkur  Bridge  fairly,  but  looking 
at  the  general  outline  we  should  .say  that  it  will  n(3t 
come  out  well  on  this  point,  as  the  great  batter  of  the 
main  members,  and  their  varied  type,  would  appear  to 
render  that  great  desideratum,  a  connected  plan  of  erec- 
tion, quite  impossible  ;  and  we  predict  that  the  result 
will  be  to  discredit  the  plan  of  giving  lateral  stability 
by  battering  the  members.  Two  very  good  authorities  on 
the  subject,  Ckxton  Fidler  in  his  design  for  the  bridge; 
over  the  St.  Lawrence,  and  Bender  in  his  work  "  On  Eco- 
nomy in  Metallic  Structures",  have  given  their  opinion 
decidedly  in  favor  of  placing  the  main  members  in  a 
vertical  plane,  with  suitable  wind  bracing. 

The  staging  for  eniction  of  large  pillars  and  guys  in 
India,  illustrated  in  our  i.s.sue  of  5th  November  1887, 
appears  to  be  a  considerable  item  of  expenditure  that 
might  have  been  avoided,  by  making  the  large  pillar 
capable  of  stan<ling  on  its  own  legs,  and  it  has,  in  this 
country  at  least,  the  very  great  di'i.-id vantage  of  enormous 
risk  of  fire. 

It  is  clear  also  that  the  central  span  Ls  not  designed  so 
.IS  to  be  capabale  of  erection  as  a  part  of  the  cantilever, 
which  would  have  appeared    the  most  natural    course  to 


pursue,  so  that  the  same  installation  which  finished  the 
cantilever,  could  have  completed  the  central  girder  also. 
It  appears  to  us  that  the  arch  originally  proposed 
could  have  been  both  made  and  erected  with  much 
gi-eater  speed  and  economy  than  the  present  bridge,  but 
the  risk  of  lowering  a  member  about  4'20ft.  long,  had  pro- 
bably something  to  do  with  the  decision. 

Of  all  the    tji>es    that    have   yet  been    proposed    for 
bridges  of  large    span  that  must  be  built  without  staging, 
the  five-hinged  arch  of    Bender,    illustrated  in  his  work 
alluded  to  above,  appears  the   best,   both    for  economy  of 
metal  and  erection  together  with  safety. 

Some  ordinary  sized  bridges  have  been  erected  on  this 
principle,  for  the  sake  of  convenience  in  erection  only, 
as  under  500ft.  span  it  possesses  no  superior  economy  to 
an  ordinary  arch  or  well  designed  parallel  girder,  but  we 
hope  to  see  the  system    tried  on  the  next  large  bridge. 


REVENUE  REPORT  OF  BENGAL  IRRIGATION 
FOR  THE  YEAR  188G-87. 
The  Chief  Engineer  of  Irrigation,  Bengal,  in  his  an- 
nual record  of  the  work  of  the  department,  has  generally 
a  somewhat  difficult  task  ;  and  the  report  before  us  has 
even  a  less  hopeful  air  than  some  of  its  predecessors. 
That  the  construction  of  the  large  canal  systems  of  Bengal 
was  a  wise  and  necessary  insurance  against  famine,  no  one 
acquainted  with  the  history  of  the  province  iu  18G6  and 
1873  will  deny  ;  but  then  it  is  equally  certain  that,  in  the 
irrigation  of  a  rice  country  like  Bengal,  the  direct  receipts 
from  sales  of  water  will  never  be  large  enough  to  pay  for 
the  cost  of  working  and  maintenance,  as  well  as  the  in- 
terest on  the  capital  expended  on  constructing  the  canals. 
Madras  has  solved  this  problem  by  its  classification  of 
'  wet '  and  'dry'  lands,  enhancing  the  revenue  of  the  former> 
and  placing  the  enhancement,  fairly  enough,  to  the  credit 
of  the  canals.  But  from  this  expedient  the  permanent 
settlement  has  hitherto  been  strong  enough  to  debar 
Bengal.  As  the  Chief  Engineer  remarks,  no  assistance  is 
obtained  from  indirect  revenue  or  enhanced  land  revenue, 
as  in  other  provinces. 

The  sums  realised  during  the  year  from  sales  of  water 
were  under  10|  lakhs,  being  a  falling-off"  of  about 
two  lakhs  from  those  of  the  year  previous.  About  half 
this  deficit  is  however  apparent  rather  than  real,  as  the 
returnsof  1885-86  were  unduly  swollen  by  the  collection 
of  a  large  amount  of  arrears.  The  assessments  actually 
made  during  the  year  were  about  91  lakhs,  or  about  one 
lakh  less  than  those  of  the  year  before,  this  decrease  being 
chiefly  due  to  the  favorable  and  well  distributed  rainfall. 

On  the  subject  of  arrears,  we  are  glad  to  see  that  Sir 
Steuart  Bayley  agrees  with  his  pi-edecessor  in  impressing 
on  district  officers  the  baneful  effects  of  allowing  any 
accumulation,  and  the  necessity  of  realising  all  demands 
within  the  current  year.  The  apathy  displayed  in  this 
respect,  during  the  earlier  years  of  the  present  decade,  by 
the  civil  officers  of  the  chief  irrigated  districts  in  the 
province,  iu  our  opinion  prominently  exhibited  the 
great  evil  of  the  dual  administration  of  the  canals. 
The  cultivator    was   encouraged  in  the   belief  that   he 
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had  successfully  wearied  out  Government  into  fore- 
going its  just  demands.  Now  that  the  day  of  reckon- 
ing has  come,  he  finds  himself  compelled  to  pay,  with 
the  alternative  of  being  sold  up,  not  only  the  de- 
mand of  the  current  year,  but  the  half- forgot  ton  arrears 
of  many  earlier  years.  In  such  a  case  what  more  natural 
than  that  he  should  raise  the  frenzied  outcry,  which  neces- 
sitates the  appointment  of  commissions  of  enquiry  ?  In 
this  connection  the  words  of  the  Chief  Engineer  appear  to 
us  full  of  truth  and  meaning — "  The  stringent  measures 
recently  introduced  to  enforce  payments  of  rates  has 
placed  matters  on  a  consi  derably  better  footing  ;  and  any 
procedure,  having  for  its  object  the  prompt  realization  of 
demands  certified  as  correct,  will  in  the  end  make  the  cul- 
tivator appreciate  both  the  benefits  of  irrigation  and  his 
own  responsibilities."  We  trust  that  the  Government  of 
Bengal  will  continue  to  press  this  view  on  its  district 
officers,  and  allow  no  relapse  into  the  easy  paths  of  former 
years. 

The  diminished  receipts  from  irrigation  are  not  com- 
pensated for  by  any  increase  in  those  from  navi,'ation, 
there  being  a  decrease  of  over  half  a  lakh  in  the  tolls  paid 
on  boats.  Regarding  the  Calcutta  canals,  it  is  noted  that 
the  receipts  were  affected  by  alterations  in  the  tolls. 
There  appears,  however,  to  have  been  a  general  decline  of 
trade,  both  on  this  route,  and  on  those  of  the  Midnapore 
and  Orissa  canals.  We  are  glad,  however,  to  observe  that 
the  traffic  returns  since  published  point  to  a  revival  of 
trade,  and  that  the  decline  will  only  affect  the  year  under 
review. 

The  occurrence  of  a  large  breach  in  the  main  weir  of 
the  Orissa  system  seems  to  have  been  the  crowning  mis- 
fortune of  an  unlucky  year — resulting  in  diminished 
receipts  both  from  water-rates  and  tolls,  and  involving 
heavy  expenditure  on  repairs. 

As  already  indicated,  the  general  results  are  more  un- 
favorable than  usual,  the  receipts  from  all  sources  only 
slightly  exceeding  the  working  expenses  ;  and  the  accounts 
shew  that  the  total  loss  on  "  major  irrigation  works  "  in 
Bengal,  inclusive  of  indirect  and  interest  charges,  have 
now  mounted  up  to  50  per  cent,  of  the  capital  expended. 


PALMAM  QUI  MERUIT  FERAT. 
However  much  opinion  may  be  divided  in  regard  to 
competition  being  the  highest  test  of  merit  in  an  in- 
tellectual contest,  there  can  hardly  be  the  shadow  of  a 
doubt  that  in  the  appliances  of  modem  science  to  the 
ordinary  concerns  of  life,  public  trials  alone  regulate  the 
standard  of  excellence.  It  is  on  this  principle  of  fair 
field  and  no  favor  that  wo  estimate  the  value  of  a  dis- 
covery. The  history  of  the  world  bears  testimony  to  the 
fact  that  wherever  an  exclusive  privilege  has  been 
granted  to  any  community,  or  in  the  interest  of  any  article 
of  trade,  it  has  been  followed  by  disastrous  consequences 
to  the  commerce  of  that  country.  A  death-blow  is  thus 
given  to  healthy  competition,  and  the  result  is  that 
material  progress  is  retarded.  Where  monopoly  is  per- 
mitted, a  bane  hangs  over  the  prosperity  of  the  land. 
There  is  no  stimulus  offered  to  the   exercise  of  fair  and 


honorable  rivalry,  without  which  no  State  can  rise  to  any 
degree  of  eminence.  If  such  be  the  case  in  civilized 
lands,  what  must  be  its  effects  on  India  which  is  just 
emerging  into  daylight  after  having  been  shrouded  in 
darkness  for  centuries  past.  Considering  that  we  are  on 
the  threshold  of  important  changes,  and  every  year  adds 
to  the  list  of  gigantic  Engineering  projects,  such  as  have 
not  been  surpassed  in  any  country  on  the  globe,  it  be- 
hoves us  to  see  how  best  we  could  adapt  the  scientific 
methods  of  the  West  to  the  condition,  capacity,  and 
pecuniary  means  of  the  Indian  ryot.  Having  done  this, 
the  field  should  be  left  open  to  those  who  are  prepared  to 
employ  their  intellect  and  expend  capital  on  the  scheme. 
The  little  that  has  been  done  here  in  the  way  of  improve- 
ment, is  solely  due  to  constant  experiments  and  con- 
sequent modifications,  but  if  a  monopoly  is  set  up,  we 
have  to  halt  on  the  road  to  advancement,  and  stagnation 
inevitably  follows.  Recognising  this,  we  have  at  all  times 
insisted  on  Government  discouraging  any  other  policy  but 
that  mentioned  above. 

The   world    is  wide    enough  for  all   of  us,  and  there 
is   no  just   cause   or   impediment  why   anybody  should 
appropriate    any   particular    portion    of    it   to    himself 
Self-interest,  however,   is     at   times   too  strong     for   us, 
and   we   yield   to   the   temptation.     Such  have  been  our 
thoughts  on  rising  from  a  perusal   of  three  pamphlets   in 
praise  of  as  many  sugar-mills  which  have  been   before  the 
public  for  the  last  few  years.     Each  of  them  is   fortified 
with   as   many   testimonials   of  its  superiority  over  other 
mills  as   could  be   collected  for  the  purpose.    Now,  it  so 
happens    that   officers  of    a  particular    localit}-    evince 
predilections    for     a    certain    mill,    why    or     wherefore 
we   could   not   say.    The  impression  we  entertain  is  that 
public  competition  .should  once  for  all  decide   the  matter 
without  reference  either  to  a  lawsuit  or  to  the  report  of  the 
Agricultural  Department.     But  this  seems  clearly   not  to 
be  the  case,  for  each  patentee  blows   his   own    trumpet, 
and  is  more  anxious  to  discredit  the  invention  of  his  rival, 
than   to    establish   the  virtues   of  his    own.     All   these 
squabbles   end  in  matters  continuing  in  statu  quo   and 
the  multitude  are  left  to  shift  for  themselves  as  best  they 
can.    All  mundane  affairs  are   shifting,    and  what  satis- 
fied the  requirements   of  one   decade  are   unsuited    for 
the    next    and   so    on.    But   in    India  it     is   otherwise. 
Here   merit   is   seldom   recognised.     The  decision  of  the 
High   Court  in  re   the  Beheea  Sugar  Mills,  to  which    we 
referred  the  other  day,  is   a  case   in  point.     It  has   done 
much  towards  bringing   the  question  of  monopoly  before 
the   public,  and   it   would   be   well   if    the   matter   were 
thoroughly   sifted.    Without    entering    into   a    technical 
discussion   of    the   rights    of  parties  to  their  patents,  we 
might,  once  for  all,  settle  the  question   that  the   Beheea 
Sugar  Mill  has  carried  off  the  palm  in  competition    with 
other  contrivances  of  a  similar  character. 

That  the  Beheea  mill  is  the  premier  of  its  kind,  the 
following  particulars  will  shew.  It  has  been  tried  all  over 
India  and  fotuid  successful ;  it  has  held  its  own  against 
native  contrivances,  and  what  is  more  to  the  puqjose 
the  machine   extracts    as   high    a  percentage   of    juice 
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as  is  obtaiueil  in  other  countrios  with  largo  steam-(hiven 
nulls,  which  means  an  outlay  of  considerable  capital, 
preventing  at  the  same  time  the  enonnous  waste  of  power, 
time,  money  and  produce.  This  reduction  in  the  daily 
cost  of  working,  the  (quantity  of  work  done  being  at  the 
same  time  greatly  increased,  has  led  to  the  extension  of  the 
area  under  cane.  In  the  district  of  Shahabad  alone  the 
increasing  exports  by  rail  since  1874,  amount  to  about 
30  lakhs  niaunds,  giving  at  an  average  value  of  Rs.  3  per 
mauud,  Rs.  90,00,000.  Where  the  Beheea  mill  competed 
with  the  native  contrivance,  it  invariably  showed  a  saving 
of  from  12  annas  to  one  rupee  per  maund,  with  increased 
value  for  improved  quality.  About  50,000  of  the  former 
have  been  disposed  of  to  the  cultivators  during  the  last 
ten  years,  and  on  an  average  four-fifths  of  the  number  are 
annually  at  work.  Taking  this  figure  they  yielded  in 
18«4,  96,00,000  maunds  of  j/oor  orjagri,  which  at  the  rate 
of  Rs.  3  per  maund  will  amount  to  Rs.  2,f<8,00,000.  Next 
is  the  saving  in  labor  per  day,  which  is  calculated  to 
yield  an  annual  saving  of  Rs.  117  per  mill,  or  per  family 
in  each  season.  From  a  tivbular  statement  compiled  by 
Messrs.  Thompson  and  Mylne,  we  find  that  from  1874-75 
down  to  1884  the  total  gain  from  800  mills  at  work  was 
Rs.  1,67,66,100.  If  any  further  evidence  were  required 
of  their  popularity,  we  may  look  to  a  publication  of  the 
Goveniment  of  India,  entitled  "  A  List  of  Agricultural 
Implements  and  Machines  which  have  been  tested  in 
India  during  the  year  1886-87,  and  have  been  found 
efficient  and  useful."  We  then  find  that  in  some  of  the 
districts,  from  300  to  500  of  the  mills  were  let  out  on  hire 
to  the  ryots  and  the  demand  for  them  is  on  the  increase. 
A  sub-divisional  officer  writing  from  Khurda  in  the 
province  of  Orissa  says : — "  Originally  the  fee  charged  was 
one  rupee  for  each  mill  for  a  month,  and  the  fee  has 
been  gradually  raised  to  Rs.  6."  Now,  as  Orissa  is  the 
poorest  of  the  three  provinces  in  Bengal,  we  may  rest 
assured  that  the  rj'ots  have,  after  all,  found  a  good  invest- 
ment for  their  money  or  they  would  not  have  launched  into 
an  expenditiu'e  of  what  to  them  is  a  large  amount. 


THE  PRODUCTION  OF  COAL. 

UnlUd  Kingdom. — The  rctnms  of  the  production  of  coal  in  the  United 
Kingdom  during  18S7  have  just  been  compiled  at  the  Home  Office, 
by  tl>e  inspectors  of  mines,  and  advance  copies  liave  this  week  been 
sent  out  by  the  Board  of  Trade.  It  appears  that  the  total  production 
of  coal  in  IS87  wa.s  162,119,812  tons,  as  compared  with  157,.518,482 
tons  in  1886.  There  was  thus  an  increased  production  in  1887  of 
over  4,i500,000  tons.  Large,  however,  as  was  the  output  of  coal  in  1887,  it 
was  under  that  of  the  year  1883,  when  163,7.'17,0OO  tons  were  produced. 
In  Ireland  tliere  has  l)cen  an  increivse  of  about  2,000  tons  in  1887,  tlie 
outi>ut  having  lx;en  107,000  trmn  in  tliat  year,  against  105,000  tons  in 
ISSe.  The  t«)tal  number  of  persons  employed  about  the  coal  mines  of  tlie 
Unite<l  Kingdom  in  1887  was  .'>26,277,  as  compared  with  , '519,970  in 
the  previous  year.  Of  the  number  employed  in  1887,428,.540  were 
emjdoyed  alx>vc  ground,  and  97,737  under  ground.  The  increase 
in  the  (juantity  of  coal  pro<luceil  in  the  United  Kingdom  during 
the  last  twenty  years  has  lx;en  59,.584,000  tons,  an  increase  equal  to 
more  than  the  total  production  of  the  whole  of  Continental  Kurope 
at  the  present  time,  excepting  (iennany. 

India. — Coal   is  the   most  important  of  the  raw  materials  and  un- 

'     •  :rcd    articles     imported   into     India.     Including     coke   and 

.  in    1 88(3  the    imports   amounted    to   790,000   tons,    valued 

„.  -.IIO,  an    increase   over    188.},    the    reason    for   which,  in  the 

face  »i  the  competition  of  the  Indian  collieries,  is,  that  Bombay, 
now  taking  the  lea<l  in  In<lian  commerce,  is  not  in  connection  with 
the  Indian  coal  fields,  and  had  to  rely  on  impf)rted  coal,  of  which 
it  t'X)k  533,000  tons  to  supply  iw  cotton  mills,  railways,  and  steam 
shipping.  Bengal,  with  the  Raneganj  coal  mines  at  hand,  needed 
1 00,000  tons  only  of  foreign  coal.  Burmese  millers  dispense  with 
coal  altjgether,  having  found  a  substitute  in  the  hu-sks  of  rice,  pre- 
vious'y  refuse.  The  output  of  the  year  1886  was  1,294,221  ton.s. 
the  number  of  persons  employed  in  the  various  collieries  was  22,745. 


^^otcs  mxb  (Eommcuts. 


Gone  Sickly  Again  ! — The  market  for  Indian  Gold 
Mining  shares,  in  spite  of  the  rigorous  efforts  of  "nurses" 
and  certain  financial  organs,  has  gone  sickly  again. 

Nagi'ORE  Waier-Wohk.s. — In  the  diagram  at  the 
bottom  of  page  opposite  274  in  our  issue  of  7th  April  the 
figures  opposite  86-87  should  be  492,  122  and  not  427 
221. 

Officlvl  Intelligence. — The  escort  of  Major  Yate's 
delimitation  party  met  with  a  good  reception  at 
Kandahar  on  the  30th  March,  and  reached  Quetta 
all  well  on  the  7th  instant. 

The  Nizam's  P.  W.  D. — Mr.  George  Palmer,  a.k.c. 
M  I.C.E.,  Secretary  and  Chief  Engineer  to  the  Nizam's 
Government,  Public  Works  Department,  proceeds  short- 
ly on  four  months'  leave  of  absence.  The  acting  appoint- 
ment will  go  to  Mr.  Gauntlett,  we  suppose,  who  stands 
next  in  the  list. 

Items  from  Burma. — Our  correspondent  writes  :  A 
fire  broke  out  at  Kyauksi  on  the  Toungoo-Mandalay 
Railway  extension  on  the  8th  instant,  destroying  Railway 
property  to  the  value  of  Rs.  10,000. — An  estimate  has 
been  prepared  by  the  En'jineer-in-Chief  for  doubling  that 
portion  of  the  Railway  line  between  Rangoon  and  Inseia 
The  cost  is  about  2|  lakhs. 

The  Toungoo-Mandalay  Line. — Through  com- 
munication has  now  been  established  between  Toungoo 
and  Mandalay,  the  last  rail  connecting  the  two  ends 
of  the  extention  having  been  laid  on  the  13th  instant. 
It  is  no.v  possible  for  material  trains  to  run  through  from 
Rangoon  to  Mandalay.  Goods  trains  will  probably  ruu 
up  to  Mandalay  by  the  middle  of  May. 

Obituary. — We  regret  to  announce  the  death  of 
Colonel  David  Ward,  R.E.,  Chief  Engineer  and  Joint 
Secretary  to  Government  in  the  Public  Works  Depart- 
ment of  the  North- West  Provinces  and  Oudh.  Colonel 
Ward  entered  the  old  Bengal  Engineers  in  September 
1854  and  joined  the  Department  in  February  1859. 
He  nearly  attained  his  fifty-third  year  at  the  time  of  his 
death.  His  previous  appointment  was  Chief  Engineer, 
C.P. 

E.  I.  R.  Engineering  Staff. — Mr.  Peddie  from 
Allahabad  takes  Mr.  Denhara's  place  at  Calcutta — the 
latter  going  on  leave.  In  consequence  of  these  changes 
Mr.  Beyts,  Resident  Engineer,  Jainalpur,  officiates  as 
District  Engineer  at  Muddapur,  vice  Mr.  Wakley  trans- 
ferred to  Allahabad.  Mr.  Highet  goes  to  Jamalpur  from 
Moghal  Sarai  a.s  Resident  Engineer.  Mr.  Abbott  also 
goes  on  leave  and  Mr.  Hoyh  takes  his  place  as  District 
Engineer  at  Cawnpore. 

Institute  British  Architects. — At  the  Examination 
in  Architecture  held  in  London  last  month,  two  members  of 
the  Indian  P.  W.  D.  passed  successfully  and  became  quali- 
fied for  the  Associateship.  These  were  Ibrahim  Shaik  Daud 
Ahmadi  (of  Bombay)  and  Oscar  Oertel  (of  the  N.-W.  P.) 
This  is  the  first  instance  of  a  native  of  India  having 
attained  this  distinction.  Both  of  these  gentlemen  were 
selected  by  the  Government  of  India  to  proceed  on  a 
course  of  practical  training  in  England. 

lyjti!  "Sromi  Warnings." — The  Meteorological  De- 
partment which  usually  follows  the  course  of  cyclonic 
vortices  with  close  attention  and  chronicles  their  break- 
up with  marked  satisfaction,  seems  to  have  ignored  the 
tornado  at  Dacca  altogether.     The   Simla  reporter,   who 
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is  supposed  to  keep  a  watchful  eye  over  all  India  merely 
mentions  iu  his  telegram  of  the  8th  instant  that  "  rain 
had  fallen  in  Dacca"  on  the  previous  day,  the  very  day 
which  had  witnessed  the  devastation  of  the  town. 

P.  W.  D.  Chief  Exgineer  VACANX'iE.s.^-Speculation 
is  again  active  regarding  the  coming  changes  occasioned 
by  the  departure  nn  leave  of  Colonel  Browne  and  the 
demise  of  Colonel  Ward.  It  is  understood  that  Colonel 
Luard  will  not  return  to  India  as  soon  as  was  expected  ; 
so  that  the  disposal  of  two  of  the  highest  appoint- 
ments in  the  Department — one  in  the  N.-W.  P.  and 
Oudh  and  the  other  in  Bengal — are  at  the  disposal  of 
Sir  Charles  Elliott,  and  it  remains  to  be  seen  how  he  will 
dispense  his  patronage. 


required    to    pay    1.5  per    cent  dividend.     Not    a    bad 
investment  of  £.500  ! 

The  Calcutta  Tramways.— The  report  of  the 
Directors  of  the  Calcutta  Tramways  Company,  Limited, 
for  the  year  ending  ;Ust  December,  shews  a  gross  revenue 
of  £56,948,  and  an  expenditure  of  £45,450,  the  credit 
balance  being  £18,416.  The  Directors  paid  an  interim 
dividend  at  the  rate  of  21  per  cent,  per  annum  for 
the  half-year  ending  30th  June,  and  now  recommend 
a  further  dividend  at  the  rate  of  3i  per  cent.,  makinw 
6  per  cent,  for  the  year ;  that  £2,000  be  added  to  the 
reserve  and  maintenance  fund  (which  will  then  stand  at 
£6,247) ;  and  that  £1,084  be  carried  forwai-d. 

Bombay    Water-Supe'LY.— The    Bombay     Municipal 


A  Novel  Proposition.— -Colonel  Merewether  proposed  j  C^o'"PO'''^'^io"  ^'  a  tecent  meeting  considered  and   passed 


at  a  recent  meeting  of  the  Bombay  Corporation  that,  as 
recommended  by  the  Town  Council,  sanction  be  give  to 
an  expenditure  of  Ks.  1,000  for  the  offering  of  three 
prizes  for  the  best  designs  of  dwellings  for  the  poor 
classes,  and  that  these  prizes  be  offered  to  native 
architects,  engineers,  and  builders.  Major  Selby  and 
several  other  members  opposed  the  resolution,  believing 
that  the  whole  scheme  would  be  purolj-  inoperative 
The    resolution  was    lost. 

Cultivation'  of  Paddy  in  Madras. — Both  wheat  and 
paddy  are  staples  in  Southern  India,  but  for  each  acre 
uu'ier  wheat  (grown  only  in  the  north  of  the  Presidency) 
there  are  250  acres  under  paddy.  In  1885-SG  between  five 
and  six  million  acres  were  cultivated  with  paddy,  an  acre 
yielding  from  ten  to  twelve-hundred  pounds.  Although 
grown  more  extensively  than  any  other  grain,  it  is  not 
the  chief  food  of  the  people  :  the  majority  eat  the  inferior 
grains  grown  on  unirrigated  land  ^vhich  forms  75  per 
cent-  of  the  whole  cultivated  area. 

The  Travancore  Railway. — The  Agent  of  the  South 
Indian  Railway  having  inquired  of  the  Madras  Govern- 
ment, whether  at  least  in  the  near  future,  State  aid  may  be 
expected  in  the  extension  of  the  railway  from  Tinnevclly 
into  the  Travancore  State,  he  has  been  replied  to  in,  the 
tiegativc.  The  Agent  is  therefore  at  present  in  com- 
munication with  the  Travancore  State  and  his  Board  of 
Directors  upon  the  subject,  iu  view,  if  possible,  of  some- 
thing being  secured  in  furtherance  of  this  projected  line 
of  railway  into  the  Native  State  of  Travancore. 

The  Bengal  P.  \V.  D.  Secretaryship.— Colonel 
Browne,  U.E.,  Secretary  to  the  Bengal  Government,  in  the 
Public  Works  Department,  having  received  definite  in- 
formation relative  to  his  prospects  by  the  mail  that  arrived 
in  Calcutta  on  the  12th  instant,  proceeded  home  in  the 
steamer  Mlrzapore  on  Sunday  last  on  leave,  prior  to 
retirement.  The  duties  of  his  office,  as  we  predicted,  will 
for  the  present,  be  carried  on  by  Major  Harrison,  r.e.,  the 
Joint  Secretary  ;  but  whether  this  arrangement  will  hold 
till  Colonel  Luard's  return  to  India,  we  cannot  as  yet 
say. 

Ec;vpTiAN  Lakes  Reclamation  Company,  Limited. 

This  Company  was  registered  last  month  in  England  with 
a  capital  of  £300,000,  in  £5  shares,  to  acquire  the  benefit 
iif  a  concession  from  the  Egyptian  Government,  autho- 
rising the  concessionaire  to  render  cultivable  the  lands  of 
Lake  Aboakir.  The  number  of  directors  is  not  to  be  le.ss 
than  three,  nor  more  than  ten  ;  qualification,  100  shares  ; 
remuneration,  £1500  per  annum  together  with  one- 
tenth    of    all  surplus  net  profits  in  excess  of  the  amount 


the  resolution  of  the  Town  Council  recommending  that 
sanction  be  given  to  the  grant  of  Rs.  10,000  from  the 
one  lakh  of  rupees  sanctioned  for  new  works  during  the 
ensuing  3'ear,  to  defray  the  cost  of  making  a  new  catch- 
water  channel  to  the  east  of  dam  No.  3,  Vebar 
Lake,  and  in  continuation  of  the  existing  channel  to  the 
west  of  the  lake,  and  that  the  Municipal  Commissioner 
be  authorised  to  acquire  such  land  as  might  be  required 
for  the  work,  if  necessary,  under  the  terms  of  the  Land 
Acquisition  Act. 

The  Assam  Public  Works  Department. —  lieferring 
to  the  Notification  in  the  Public  Works  Department, 
dated  the  24th  December  1884,  ordering  the  formation 
of  two  Circles  of  Superintendents  for  the  Assam  Publio 
Works  Department,  to  be  styled  the  Northern  and 
the  Southern  Circle,  the  Chief  Commissioner  is  pleased 
to  empower  the  Superintending  Engineer  of  Assam  to 
utilise  the  services  of  the  Superintendent  of  Works, 
Southern  Circle,  for  inspection  duty  when  necessary  in 
the  Northern  Circle  also.  The  Superintendent  of  Works 
when  deputed  to  such  duty  will  exercise  the  same 
powers  as  when  employed  in  his  own  Circle. 

The  Ruky  Mines. — Mr.  Barrington  Prown,  the 
expert  who  was  sent  by  the  Secretary  of  State  to  explore 
the  Ruby  Mines,  has  returned  to  Maudalaj'.  He  considers 
the  Ruby  Mines  at  and  around  Mogok  of  exceptional  and 
wonderful  richness,  and  is  inclined  to  think  that  the  area 
at  present  worked  represents  but  a  small  portion  of  the 
yem-beiiring  region,  and  that  larger  discoveries  will  yet 
be  made.  From  a  cursory  examination,  he  is  fidly  con- 
vinced  that  the  mineral  resources  of  Upper  Burma  are 
very  great,  and  that  in  their  development  lies  the  im- 
mediate future  of  the  country.  Mr.  Krown  is  arranging 
to  thoroughly  investigate  the  country  between  Wadeya 
and   Mogok. 

Nah.\.n  Foundry. — Lakhs  of  rupees  have  been  expen- 
ded in  rendering  the  iron  works  at  Nahan  a  most  eflficient 
foundry,  with  every  appliance  in  the  most  expensive 
working  machinery.  Some  years  past,  when  the  Sirhind 
Canals  were  being  constructed,  nearly  the  whole  of 
the  iron-work  was  supplied  froni  the  Nahan  Foundry. 
The  one  great  hinderance  to  success  arises  from  the  fact 
that  for  months  together  heavily  constructed  iron-work 
could  not  be  conveyed  from  Nahan  to  the  plains.  Not 
only  has  the  Nahan  Foundry  supplied  very  many  public 
works  with  the  very  best  description  of  cast-iron  \vorl<, 
but  rare  specimens  of  high  art  have  been  turned  out  from 
it  in  brass  and  bronze  work. 

The  p.  W.  D.  Engineering  Staff. — One  of  our  con- 
temporaries  says,  that    the   Public    Works   Department 
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appears  to  be  suffering  from  a  complete  congestion  owing 
to  the  fall  in  exchange.  There  are  rumors  of  reductions 
of  establishment  in  all  directions  to  follow  an  increasing 
suspension  of  promotion,  which  has  now  nearlj*  really 
reached  totality.  The  hardship  falling  on  the  Engncer- 
ing  Staff  calls  for  special  remedial  men  sure.  The  Staff 
was  inflated  to  a  vast  numerical  strength  to  suit  the 
State  Railway  policy  which  is  now  collapsing.  It  follows 
that  some  compensation  is  due  to  individuals,  and  it  could 
take  the  form  of  special  pensions  which  would  admit  of 
some  of  the  Staff  seeking;  other  employment,  while  provid- 
ing for  promotion  to  such  as  remained. 

The  Evils  of  Caxal  Irrigation. — A  paper  on 
"  The  Evils  of  Canal  Irrigation"  was  read  by  Dr.  Thorn- 
ton, C.S.I.,  at  the  Society  of  Arts  on  21st  March.  The 
author  fully  admitted  that  the  canals  in  India  had  con- 
ferred priceless  benefits  on  the  community.  They  had 
turned  deserts  into  gardens  ;  but  they  had  been  accom- 
panied by  three  great  evils.  In  the  first  place,  they  had 
extensively  impoverished  the  soil,  and,  in  the  second 
place,  they  had  led  to  the  "  water  logging  "  and  swamp- 
ing of  the  soil,  owing  to  the  absence  of  proper  subsoil 
drainage.  The  third  evil  was  the  spread  of  malarial 
fevers — the  principal  cause  of  disease  and  death  in  India 
— in  the  neighbourhood  of  the  canals,  especially  the  West 
Jumna  Canal.  We  will  discuss  the  paper  in  a  future 
issue. 

Commercial  Inactivity. — A  local  paper  declares 
that  trade  is  abnormally  dull  in  Calctitta  at  present, 
and  the  fact  is  patent  to  all  in  the  appearance  of  the 
Hooghly.  The  "  forest  of  masts  "  which  we  are  accustomed 
to  see  stretching  from  the  Esplanade  to  Garden  Reach 
has  disappeared,  and  only  .  a  mere  fringe  of  shipping  re- 
main*. It  is,  indeed,  many  years  since  Jultioss  was  so 
prevalent  in  our  foreign  trade  vid  the  Cape.  Export  to 
Europe  is  going  on  chiefly  vid  the  Suez  Canal,  and  the 
supply  of  steamship  tonnage  being  quite  adequate  to 
the  demand,  there  is  no  immediate  propeets  of  a  rise  in 
steamer  freights  diverting  shipments  to  the  alternative 
route.  Until  this  be  brought  about  by  an  increase  in 
the  volume  of  exports,  we  are  unlikely  to  see  the  river 
resume  its  normal  appearance. 

The  Extension  of  the  Trans-Caspian  Railway.— 
Renter  informs  us  that  the  railway  has  been  pushed  on — 
by  way  of  llokhara — to  Samarkand,  a  fresh  extension  of 
230  miles,  which  has  been  completed  at  almost  as 
speedy  a  rate  as  the  famous  Ruk-Sibi  "  mile  a  day"  line- 
Before  the  end  of  the  year  General  Annenkoff,  the 
Russian  Engineer-in-Chief,  will  probably  be  able  to  notify 
an  extension  from  Samarkand  to  Tashkhend,  the  seat  of 
Russian  Government  in  Turkestan.  When  the  Sarmar- 
cand-Ta-shkhend  extension  is  finished,  the  Trans-Caspian 
main  Railway  will  be  complete.  The  Russian  harbour 
llikhailovsk  onthe  Caspian  will  then  he  in  direct  commu- 
nication by  rail  and  telegraph,  with  the  seat  of  the  Tur- 
kestan Russian  Governor.  The  railway  from  the  Caspian 
into  Central  Asia  complete  tip  to  date  is  SOI  miles 
long. 

Another  Hyderabad  (Deccan)  Scandal.— The 
irregularities  by  which  the  valuable  mining  rights  in 
the  Nizam's  Dominions  have  been  alienated  for  an  almost. 
nominal  consideration  have  been  exposed.  The  first 
stage  in  what  promises  to  prove  a  series  of  revelations 
of  extraordinary  interest  has  been  reached  by  the  sus- 
pension of  the  notorious  Abdul  Huq,  Public  Works 
Minister  and  Home  Secretary,  who  negotiated  the  sah; 
of  these   rights  to  the  London  promoters  of  the  Hydera- 


bad Company.  The  matter  is  at  this  moment  engaging 
the  active  attention  of  the  Goverament  of  India  and  the 
Secretary  of  State,  as  well  as  that  of  the  Government  of  the 
Nizam.  In  the  meanwhile  the  office  of  Home  Secretary 
is  to  be  abolished,  and  the  Railway  is  to  be  handed  over 
to  the  Public  Works  Department.  Mining  will  form 
a  separate  department  by  itself. 

Twelve-Ton  Hydraulic  Wharf  Crane,  Karachi 
Harbour. — This  crane  lifts  a  load  of  12  tons,  at  a 
radius  of  .3-tft.,  through  a  vertical  height  of  COft.  and 
swings  through  480  deg. — l/,rd  circle.  The  lifting-rams 
are  arranged  to  lift  up  to  six  tons  with  the  smaller,  and 
up  to  twelve  tons  with  both  engased.  They  have  a 
stroke  of  10ft.,  a  doubled  lin.  chain  being  wound  in 
multiple  of  six  to  give  a  lift  of  60ft.  The  crane  has  a 
wheel  base  of  loft,  in  the  direction  of  the  rails,  and 
12ft.  lOin.  from  centre  to  centre  of  rails.  This  gives 
stability  at  any  horizontal  angle  of  jib,  but  an  addi- 
tional security  is  obtained  by  hooking  the  pedestal  to 
the  wharf  girders.  The  jib  and  mast  are  of  steel,  and 
the  pedestal  frame  of  wrought-iron  plates  and  angles. 
The  engines  indicate  IGO  horse-power,  and  the  accu- 
mulator ram  is  17in.  diameter  b}'  I7ft.  stroke. 

"  Rather  Peculiar." — The  K.arachi  Correspondent 
oitheC.dvd  M.  G.  writes:  There  is  a  very  interest- 
ing article  in  Indian  Engineering  on  the  "  Karachi 
Harbour  Works,"  accompanied  by  a  map  of  works  in 
progress  and  proposed.  These  works,  when  complete'!, 
will  make  our  harbour  second  to  none.  Of  the  "  5  Ship 
Wharf"  three  berths  are  now  completed,  and  the  other 
works,  such  as  the  removal  of  "  Deep  Water  Point,"  the 
new  alignment  of  Railway  to  run  alongside  the "  -t 
Ship  Wharf,"  etc.,  are  in  active  progress.  One  featin-e 
of  this  report  strikes  us  as  ratJiT  ppculinr,  viz.,  that  the 
Government  of  India  in  granting  the  loan  to  complete 
the  Ship  Wharf,  stipulated  that  all  the  material  should  be 
procured  through  the  Ind'ui  Office,  This  seonis  to  us  a 
iuithiiv  pcciilidr  condition,  for  we  cannot  see  why  the 
Trustees  shotild  not  have  the  power  to  buy  in  the  open 
market,  where  they  could  probably  secure  the  same 
article  at  a  cheaper  rate. 

The  Indian  Telegraph  Department. — We  learn 
from  the  latest  home  news  that  the  India  Office  Despatch 
to  the  Government  of  India,  dated  2.5th  August  1887,  on 
the  subject  of  the  reorganisation  of  the  Telegraph  Depart- 
ment, has  just  been  issued  as  a  Parliamentary  Paper. 
Mr.  King  having  moved  for  its  production.  It  proves 
conclusively,  as  Sir  John  Gorst  intimated,  that  some  of 
the  most  objectionable  provisions  of  the  reorganisation 
scheme,  which  was  promulgated  at  Simla  in  October  last, 
are  really  the  work  of  the  Government  of  India.  This 
being  the  case,  it  was  scarcely  fair  to  issue  the  scheme  as 
the  final  decision  of  the  Secretary  of  State.  Th(' 
scheme  is  not  that  which  the  Secretary  of  State  sanction- 
ed, and  it,  has  proved  utterly  inadecjuate  to  remove  an 
admittofl  hardship.  Lord  Cross  caimot  let  the  matter 
remain  where  it  is,  but  must  reconsider  the  question  of 
retirement  in  the  li<;hf.  of  the  experience  gained  by  thi- 
blunder  committed  at  Simla. 

How  TO  Find  an  Architect. — Referring  to  the  pro- 
posal to  .appoint  a  triumvirate  of  Engineers  to  .save  the 
I  Bombay  Corporation  the  trouble  of  further  thought  and  re- 
1  sponsibility  in  connection  with  the  proposedMunicipal  build- 
ings, a  contemporary  says:  Why  Engineers  should  be  sup- 
I  posed  to  have  a  monopoly  of  the  architectural  instinct  we 
i  are  not  informed.  If  the  Corporation  were  puzzled  as  to  the 
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best  way  to  reclaim  Back  Bay,  or  make  an  underground 
railway,  or  tunnel  Malabar  Hill,  it  would  seem  strange 
if  three  architects  were  selected  to  solve  all  doubts  and 
shew  the  way  to  business.  The  public  would  in  such  a 
case  prefer  to  see  the  matter  in  the  hands  of  Engineers 
and  not  of  builders.  If  any  one  desires  to  measure  the 
distance  hetween  the  principles  of  engineering  and  the 
principles  of  architecture  as  applied  to  public  buildings, 
he  has  only  to  stand  on  the  Esplanade  and  compai-e  the 
Convocation  Hall  with  the  High  Court ;  he  will  then 
realise  the  immensity  of  the  interval  between  the  con- 
ceptions of  a  Gilbert  Scott  and  those  of  a  Royal  En- 
gineer in  matters  architect\iral. 

Commercial  Union  Assurance  Company,  Ld. — 
The  Annual  Report  says  that  in  the  Fire  Department 
the  net  premiums  of  1887  amounted  to  £  769,26.5,  being 
an  increase  of  £  12,973,  as  compared  with  the  year  1886, 
and  the  losses  to  £4-t3,588,  being  57  J  per  cent,  of  the 
premium  income  as  against  65  J  per  cent,  in  ihe  previous 
year.  £35,000  has  been  carried  to  Profit  and  Loss,  and 
the  Fire  Fund  stands  at  £647,586  as  against  £581,059 
last  year.  The  Life  Department  issued  556  Policies, 
assuring  £442,241,  and  the  New  Premiums  amounted  to 
£16,467.  The  Claims  amounted  to  £79,229,  and  the  Life 
Fund  increased  by  £65,648.  In  the  Marine  Department 
the  net  Premiums  were  £175,118,  the  net  Losses  were 
£138,366.  £20,000  has  been  carried  to  Profit  and  Loss, 
and  the  Marine  Fund  stands  at  £252,414.  The  Profit 
and  Loss  account  closed  with  a  balance  of  £41,683,  and 
the  Directors  recommend  the  payment  of  a  dividend  at  15 
per  cent.  A  bonus  to  Life  Policy  holders  on  the 
l>articipating  scale,  in  respect  of  the  quinquennium  ended 
the  81st  of  December  1887,  has  been  declared  in 
London. 

Coal  Mining  in  Japan. — The  German  consular  reports 
contain  some  interesting  information  concerning  the 
prospects  of  coal  mining  in  Japan.  Hich  coal-fields  are 
found  in  the  islands  of  Kiusiu  and  Yesso.  In  the  former 
there  are  four  basins  now  being  worked  upon,  having  a 
superficial  area  of  400,  155,  90,  and  40  scjuare  kilo- 
meters respectively.  The  Knratin  coal  is  a  seam  some  5 
feet  thick,  in  a  sandstone  formation,  and  having  an  extent 
of  about  100  square  kilometers.  In  the  islands  of  Amaku- 
sa,  to  the  west  of  Kiusiu,  there  is  anthracite.  An  exten- 
sive coal-field  exists  also  in  the  neighbourhood  of  Tokio. 
There  are  besides,  in  other  localities,  brown  coal  and  lig- 
nite in  abundance.  The  Japanese  have  begun  to  work 
some  of  these  seams.  The  output  amotmted  to  700,000 
tons  ill  1S81,  but  every  year  has  seen  a  great  increase.  The 
German  Consul  remarks  that  the  Japanese  use  the  best 
European  machinery  and  follow  the  most  approved  me- 
thods of  mining  adopted  on  the  Continent.  It  might  be 
worth  while  to  bring  machinery  of  British  manufacture 
to  the  notice  of  the  Japanese,  who  have  lately  bought 
largely  in  Germany. 

Akra  (Government)  Brick  Factory.— The  mould- 
ing of  bricks  at  Akra,  near  Calcutta,  for  the  season 
has  closed.  Upwards  of  825  lakhs  of  bricks  have 
already  been  moulded  and  nearly  760  lakhs  already 
kilned  or  clamped.  The  weather  remaining  fair  in 
another  10  days,  the  whole  of  the  fields  will  be 
cleared  of  all  green  bricks  and  the  result  will  be  a 
great  success.  The  result  of  burning  is  very  satisfactory, 
nearly  80  per  cent.  first-cla.ss  are  being  turned  out.  So 
it  is  fully  anticipated  that  the  1 ,200  lakhs  of  bricks  that  Go- 
vernment had  undertaken  to  supply  the  Kidderpore  Docks 
with,  will  be  nearly  completed  in  this  year's  manufacture. 


for  as  much  as  600  lakhs  of  bricks  have  already  been 
supplied  to  them  by  the  Factory.  The  Port  Commissioners, 
trains  are  carrying  away  daily  an  average  of  2i  lakhs,  or 
nearly  60  to  65  lakhs  per  month;  or,  in  other  words,  will 
complete  the  removal  of  the  wiiole  stock  by  the  time  the 
next  season's  outturn  begins  to  be  received.  The  Factory 
is  keeping  very  good  health,  though  the  influx  of  labor, 
we  hear,  is  something  extraordinary.  Over  10,000  people 
have  gathered  there.  The  sanitary  arrangements  are  very 
well  kept ;  the  whole  of  the  coolies  are  supplied  with 
water  from  local  filters  for  drinking  and  culinary 
purposes. 

SiND — ^Slighted  and  Neglected. — A  proposal  was 
some  time  ago  put  before  the  Bombay  Government  for 
the  construction  of  a  surface  line  of  railway  from  Hydera- 
bad to  Umerkot,  a  distance  of  100  miles  about.  This  line 
was  surveyed,  and  it  was  shewn  that  the  earthwork,  in- 
cluding bridges  over  canals,  could  be  constructed  for  sorae- 
tihiiig  like  five  lakhs  of  I'upees.  The  North- Western  Rail- 
way Company  was  willing,  and  is  vyilling,  to  put  down  used 
rails,  and  stock  the  line  with  second-hand  rolling-stock  ;  in 
fact,  make  a  feeder  line  of  it.  The  Hyderabad  Local  Fimds 
offered  to  contribute  1  f  lakhs  towards  the  cost  of  con- 
struction, without  asking  for  any  interest  or  return.  They 
pointed  out  that  within  the  range  of  this  railway  there 
are  80,000  acres  of  the  best  wheat  growing  land  in  the 
province,  commanded  by  canals,  now  lying  uncultivated, 
because  of  the  expense  of  transport  ;  and  a  recent  Com- 
missioner in  Sind,  put  it  on  record  that,  in  his  opinion, 
the  increased  revenue  which  this  railway  would  create 
would  much  more  than  cover  the  interest  on  cost  of  con- 
struction, leaving  profit  on  traffic  out  of  the  question  en- 
tirely. The  balance  required  to  give  Sind  this  100  miles 
of  railway  was  |  lakhs  about,  the  assistance  of  the  Bom- 
bay Government  was  asked  in  the  matter,  but  nothing  has 
been  heard  of  the  project  for  some  months,  and  it  can 
only  be  presumed  that  it  reposes  calmly  in  some  official 
pigeon-hole. 

The  Straits  Setleme.vts. — Our  correspondent  writes : — 
I  don't  know  if  you  are  troubled  with  a  verandah  question 
in  India,   but  here  in  Singapore    we  always    have   been. 
When  plans  are  passed  by  the  Municipal  Commissioners 
the  houses  must  always  have  a  verandah  facing  the  street 
with  a  clear  width  of  5  feet  for  footways.    So  far  so  good, 
but   when   the   houses  are   built  the    verandahs  are  so 
obstructed  with   goods   and  merchandise   that  it  is  im- 
possible  for  people  to  pass.     The  new  ordinance  (Act  IX, 
of  1887)  had  a  clause  dealing   with  this  matter,  and  there 
was  a  great  difTerence  of  opinion  on  the  Board,  as  to  how 
the  clause    should  be    carried  out.     The  clause  had  been 
ordered  to  be   carried  into  effect   by   the  old  Board  after 
one  month's    notice,    but    the    new    Board  went   in    for 
obstruction,  and  some  of  the  members  did  a  little  playing 
to  the  gallery.     The  result   of  this  division  on  the  Board 
was  the  Verandah   Riots  of  1888,  when  a  rowdy  mob  of 
Chinese    held    the    town  practically   for  three  days.     All 
work   was   absolutely  stopped,  and  many  Europeans  were 
assaulted    by   large  gangs   of  Chinese.     We   officials  all 
had   to   go   about  armed,  and  even  then  some  of  us  were 
freely    stoned    until  we    drew  our  revolvers  on  the  mob. 
Several  Municipal   servants  were  injured   in  the    midst 
of  the  disturbance.    The  Commi.ssioners  issued  a  proclama- 
tion stating  that  they  only  wished  for  3  feet  clear  passage. 
The  riot  however   continued    for  another  day,  and  now  it 
has  subsided  ;  but    the  verandahs  in  town,  except    about 
the   European  godowns,  are    vrorse    than  ever.    Comment 
is  unnecessary. 
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Current  §.ti\)5. 


Sir  Charles  Elliott  reached  Simla  last  Wedni 

Thk  Surveyor-General  of  India,  Colonel  Thuillier,  and  his 
establishment,  have  arrived  in  Simla  for  the  season. 

Dr.  Hcrgess,  the  Director-General  of  the  Archaeological  Survey 
of  India,  has  left  for  England,  where  he  will,  as  usual,  spend  the 
next  six  months  on  duty. 

The  military  surveyors  having  completed  their  work  with  the 
Intelligence  Branch  in  Burma,  have  been  directed  to  return  to 
India  by  the  first  opportunity. 

Mr.  W.  F.  WiESE,  Superintendent  of  Telegraphs  in  EajpuUua, 
died  of  cholera  on  Monday.  He  has  been  upwards  of  22  years 
in  the  Telegraph    Department. 

COLOSKL  F.  G.  Oldham,  Examiner  of  Accounts,  Military  Works, 
h»s  obtained  six  months'  leave  to  England,  and  will  be  succeeded 
by  Mr.  J.  B.  Braddon  from   Calcutta. 

Measukes  for  the  afforestation  of  the  hills  around  the  military 
cantonment  of  Dugshai  and  other  military  hill  stations  in  the 
Simla  district  are  now  being  considered. 

The  following  officers  of  the  Royal  Engineers  are  brought  on 
the  strength  of  the  Indian  establishment: — Lieutenant  B.  A. 
James,  C.  H.  Heycock,  and  F.  F.  Weedon. 

Colonel  A.  J.  Filgate,  Aocountant-Geueral  and  Deputy  Secre- 
tary Accounts  Branch,  Public  Works  Department,  India,  left  Delhi 
on  the  14th  instant,  for  Umballa,  en  route  to  Simla. 

The  Native  States  of  Travancore,  Cochin  and  Puducotta,  in 
the  Madras  Presidency,  are  to  be  topographically  surveyed  by  the 
Imperial  Survey  Department  during  the  current  year. 

As  accident  resulting  in  the  death  of  six  persons  is  reported  in 
Calcutta.  A  house  in  Kyd  Street  was  being  repaired,  when  the 
whole  building  collapsed  owing  to  the  removal  of  some  arch- 
ways. 

The  Meteorological  Department  has  just  published  a  volume  of 
charts  of  the  Arabian  Sea,  and  the  adjacent  portion  of  the  North 
Indian  Ocean,  shewing  the  mean  pressure,  winds  and  curren  ts  in 
each  month  of  the  year. 

Colonel  D.  H.  Trail,  r.e.,  Examiner  of  Accounts,  Public 
Works  Department,  goes  home  on  six  months'  special  leave,  as 
preliminary  to  his  retirement  from  the  service.  As  to  his  suc- 
cessor nothing  is  yet  known. 

The  average  time  occupied  in  the  transmission  of  messages 
from  Calcutta  to  the  United  Kingdom  by  the  Indo-European 
Telegraph  Company  during  the  ten  days  ended  the  15th  of  April, 
was  one  hour  and  fourteen  minutes. 

Arrangements  have  been  made  for  the  immediate  survey  of 
the  Ah iri  Forest  Reserves  in  the  Central  Provinces  being  under- 
taken by  the  Forest  .Survey  Branch  simultaneously  with  tlie 
survey  of  the  forests  in  the  Raipur  district. 

The  Government  of  Bombay  have  sanctioned  tiie  scheme  of  a 
railway  from  Miraj  on  the  Southern  Maratha  Railway  line  to  Koi- 
hapur,  a  distance  of  about  thirty-six  miles.  The  expeuditiue  is  to 
be  met  from  the  Kolhapur  State  Treasury. 

Captain. J.  Clibborn,  Executive  Engineer,  Canals,  Muttra,  is 
at  present  in  Allahabad  arranging  the  papers  belonging  to  the 
Sardah  Canal,  which  survived  the  late  Secretariat  fire.  Captain 
Clibborn  will,  we  learn,  be  shortly  transferred  to  Bareilly. 

The  authorities  at  the  Forest  School  at  Dehra  have  been  in- 
structed to  carry  out,  during  the  current  year,  experiments  in  ex- 
tracting resin  and  turpentines  from  tli»  I'inus  Lonqifolia  and 
Pinut  Excelta  trees,  wliicli  crow  abundantly  in  the  forests  of  the 
School   <;ircle. 

Co.'(8K()(;eNT  on  Colonel  E.  Swetenham  proceeding  on  leave,  Major 
Pulford,  R.E.,  will  officiate  as  Superintending  Engineer,  Allahabad, 
at  the  !<arae  time  retaining  his  work  in  the  Railway  Branch.  Mr. 
Henslowe  will  probably  act  for  Major  Pulford,  in  the  regular 
Pablic  Works  Branch. 


The  .lapanese  Government  is  importing  into  Japan  large  quan- 
tities of  teakwood  from  Burma  anu  Siam  for  the  Yokoska  and 
other  arsenals  and  dock-yards.  It  has  been  found  that  the  timber 
used  until  lately  for  building  Japaiieee  men-of-war,  the  Kiaki, 
is  for  many  reasons  unsuitable. 


The  Russian  military  authorities  having  sent  emissaries  to  in- 
spect the  fortifications  of  Herat,  lately  erected  under  the  guidance 
of  English  otlicers,  have  received  a  report  that  the  ramparts  and 
earthworks  <lo  not  possess  any  great  defensive  value,  and  their 
importance  had  been  much  exaggerated. 

Last  week  an  extensive  fire  occurred  at  Mulkapnr  on  the  G  I.  P. 
Railway,  in  Kliandesh,  in  which  about  fifty  houses  were  burnt 
down.  The  loss  is  estimated  at  about  Rs.  10,000.  A  fire  occurred 
at  Trimbuck,  in  the  Nassick  District,  in  which  the  Koli  habita- 
tions of  the   place  were  all  burnt  down. 

All  expenditure  on  Engineering  work  in  Upper  Burma  will 
be  carried  on  by  the  Public  Works  Department  from  the  Ist 
April  1888.  All  expenditure  on  such  work  by  the  officers  attached 
to  the  Field  Force  ceased  on  that  date,  but  this  order  will  not 
apply  to  the  work  being  carried  out  at  certain  points — Koui, 
Pwehia  and  Fort  Stedman,  to  wit— on  the   Southern   Shan  Hills 

The  Chadarghaut  Water  Scheme  will  be  considerably  delayed. 
Mr.  Palmer,  the  Chief  Engineer  and  Secretary  to  Government, 
was  working  at  it  hnnself,  and  we  hear  that  it  will  remain  as  he 
left  it  till  his  return  from  England.  Mr.  A.  C.  Davis,  who  was 
assisting  Mr.  Palmer  in  this  project,  will  temporarily  have  a 
general  RU|)ervision  over  the  work  of  llie  Engineering  staff  of  the 
Chadarghaut  Municipality. 


fetters  ta  the  (Editor. 


The  Editor  desires  it  to  he  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  t/ie  opinions  expressed  by  correspondents^] 


A  SUGGESTION. 

Sir, — I  notice  with  satisfaction,  in  the  Gazette  of  India  of  24th 
March,  the  promotion  of  Mr.  Richard  Dalley,  Mechanical  Drafts- 
man on  the  N.  W.  S.  Railway,  after  2  years'  service  in  the  Subordi- 
nate Grade  to  Class  IV.  of  the  Superior  Revenue  Establishment, 
Loco.  Department,  and  we  would  like  to  see  more  appointments  of 
this  description  ia  preference  to  that  of  young  tyros,  who,  on  paying 
a  premium,  are  pushed  through  a  Loco.  Workshop,  and,  if  heaven- 
born,  succeed  in  getting  appointed  to  State  Railways  as  Assistant 
Loco.  Superintendents  to  boss  older,  more  practical  and  better 
trained  men,  who  have  to  teach  their  young  masters  their  duties. 

1  have  reason  to  believe  that  there  are  now  several  subordi- 
nates in  G  and  H  classes  of  the  State  Railways  who  are  not  only 
first-class  Mechanical  Engineers,  but  have  education  and  adminis- 
trative ability  fitting  theiu  for  the  higher  ranks  of  the  service,  and 
on  their  behalf  I  would  suggest  that  an  annual  report  be  called  for, 
on  the  conduct  and  qualifications  of  these  men,  and  if  worthy,  they 
be  considered  eligible  for  vacancies  in  preference  to  importing 
young  striplings  from  home.  A  case  has  been  known  where  a 
really  good  competent  man  was  overlooked  by  a  Loco.  Super- 
intendent in  order  that  the  son  of  a  friend  or  a  distant  relative 
may  first  be  provided  for. 

Experience. 


SOME  ANOMALIES. 
Sir, — An  examination  of  the  classified  list  shews   at  once  that 
Railway   Engineers   are   at   least  5  years  behind  officers  of  other 
departments  of  the  Railway  Branch. 

1.  In  January  1890  a  Traffic  Officer,  already  in  Class  II.,  will, 
at  the  age  of  36,  be  drawing  Rs.  9.50  per  mensem,  the  pay  of  an 
Executive  Engineer,  1st  grade.  Again  tlie  youngest  Examiner, 
IV.  Class,  drawing  Rs.  950  per  mensem,  is  only  35  years  old. 

Now  the  youngest  Executive  Engineer,  1st  grade,  permanent,  ia 
41,  and  the  youngest  Executive  Engineer,  1st  grade,  sub.  pro  tern., 

is  40.  .       ^ 

2.  The  youngest  Examiner,  III.  Class,  drawing  Rs.  1,100  per 
mensem,  is  41  years  old  only. 

If  he  were  an  Engineer,  he  could  not  possibly  be  drawing  more 
than  Rs.  950  per  mensem,  would  only  be  an  Executive  Engineer, 
1st  grade,  and  would  be  almost  the  youngest  man  in  that  grade. 

3.  The  Traffic  Superintendent  of  one  of  the  most  important 
State  Railways  has  only  done  11^  years'  service.  If  he  were  an 
Engineer,  he  would  not  have  charpe  of  ii  division. 

Now  it  is  not  a  mere  matter  of  pay.  The  result  of  all  this  is 
that  senior  Engineers  must  frequently  find  themselves  working 
under  officers  of  other  departments  who  are  necessarily  inferior 
to  them  in  every  particular  but  luck.  The  extraonlinary  part 
of  it  ia  that  such  anomalies  not  only  occ\ir  without  protest,  but 
scarcely  occasion  surprise. 

Doo-sriKE. 


AN  INVENTION. 


Sir, — Seven  years  ago  (15th  December  1880)  I  obtained  a 
patent  from  the  Government  of  India  for  levitating  apparatus, 
and  could  not  find  any  one  to  pronounce  an  opinion  on  it,  till 
the  other  day  an    electrician   pronounced  the  electrical    part  of 
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the  invention  all  right,  but  could  not  understand  how  a  carriage 
could  levitate  itself,  and  likened  it  to  a  man  catching  hold  of 
his  hair  and  trying  to  lift  himself.  He  surely  could  never 
have  stood  on  a  platform  weighing  machine  aud  weighed 
himself  with  one  finger. 

The  drawings  are  in  the  Patent  office  at  Calcutta — shewing  all 
details.  The  late  Sir  Salar  .lung  assisted  me  in  the  cost  of  certain 
experiments  I  made,  and  in  patenting  the  invention,  but  I  was 
averse  to  accepting  funds  for  making  a  trial  on  a  large  scale,  as 
I  considered  it  best  to  patent  the  principle  and  await  the 
development  of  the  electric  engine — as  I  believe  that  in  future 
the  description  of  the  invention  will  run  thus  : — A  small  per- 
centage of  the  electricity  used  to  propel  the  engine  passes 
through  miles  of  wire  (copper)  in  the  electro-magnets,  levita- 
ting the  carriages  90  per  cent.,  and  returns  to  the  engine 
somewhat  diminished.  The  split  tube  arrangement  of  the  flanges 
of  the  central  rail  with  coils  of  wire  in  them  eliminates  magnetic 
induction  or  magnetic  friction,  the  induced  magnetism  slipping 
away  into  the  earth,  etc.,  etc. 

If  you  or  j'our  readers  are  satisfied  that  the  invention  is  not  a 
"  myth,"  as  some  have  styled  it,  and  can  elicit  opinions  about  it 
in  your  valuable  Journal — shewing  its  great  commercial  value — 
I  think  the  Nizam's  Railway  would  be  the  first  to  try  it  on 
train  lines  at  the  Singareni  Coal-fields. 

Hbsrv  W.  Allen, 

District  Engineer. 

Camp  Bheeb,  Nizam's  Dominions  ;  April  2,  1888. 


CALCUTTA  GAS  WORKS  MANAGER'S  ADVERTISE- 
MENT—COKE ADULTERATION. 

Sib, — I  was  very  much  amused  on  reading  the  above  advertise- 
ment. 

Mr.  Editor,  I  think  it  is  a  great  pity  when  the  Ghee  Adul- 
teration Bill  was  passed  that  a  clause  was  not  put  in  for  Coke 
ditto  ;  then  there  would  have  been  no  occasion  for  Mr.  D.  C. 
Niven  to  warn  the  public. 

First,  there  is  no  such  a  thing  as  coke  adulteration.  The  adver- 
tisement looks  like  a  practical  hoax.  For  his  information,  allow 
me  to  state  that  there  are  two  classes  of  coke  made  up  here — sojt 
coke  and  hard  coke.  About  30  to  40  wagons  of  "soft  coke"  or 
charcoal  is  sent  away  daily  for  the  Calcutta  market,  as  fuel 
entirely  for  cooking  and  house  firing.  This  class  of  coke  is 
commonly  called  "  Porla  Coila." 

The  latter  is  made  of  fresh  cut  steam  coal.  It  is  put  in  heaps  as 
it  comes  out  of  the  mine,  then  set  on  fire  and  burnt  until  all  the 
smoke  is  exhausted  ;  then  water  is  put  on  at  once,  and  the  product 
is  ready  for  despatch.  Another  way  that  "soft  coke"  is  made  is  by 
putting  the  coal  in  a  large  heap,  with  a  flue  up  the  centre  ;  this  is 
set  on  fire  and  worked  exactly  like  wood  charcoal  is  done  in  the 
forests  of  Europe.  Both  ways  make  a  very  fine  light  "  soft  coke," 
which  makes  a  splendid  bright  hot,  slow  burning,  cheap  fire. 
Nothing  to  equal  it. 

The  former  kind  or  "  hard  coke,"  is  like  gas  coke,  and  will  not 
do  for  cooking  or  house  fuel.  It  is  too  hard  and  dense,  requires  a 
blast  engine  to  burn  it.  The  hard  coke  is  made  from  the  fine 
slack  which  comes  straight  out  of  the  pits  ;  much  trouble  has  to 
be  taken  to  get  this  slacit  fresh  and  clean.  "  Hard  coke"  is  never 
palmed  off  for  cooking  coke,  hut  is  all  bought  up  for  Uctst  fur- 
naces  and  foundries,  and  fetches  a  ready  market  at  Rs.  8  to  10 
per  ton,  while  "  soft  coke"  is  less  than  Rs.  5. 

Allow  me  to  point  out  to  Mr.  Niven  that  dross,  old  heaps  and 
refuse  will  not  make  any  kind  of  coke.  This  any  practical  man  of 
experience  knows.  Also  allow  me  to  point  out  that  the  only  place 
where  dross  sweeping  and  refuse  can  be  made  use  of  is  at  gas 
works,  where  they  have  closed  ovens  or  retorts,  aud  the  same  are 
heated  up  to  very  high  temperature.  We  are  very  sorry  we  have 
none  of  these  resources  up  here  that  we  could  do  the  same. 

Fish  dealers  as  a  rule  don't  invite  public's  attention  by  calling 
out  bad  fish. 

DusTHEAP,  Black  Oountrt  ;  \     "  Disingenuous  Servant," 
April  10,   1888.  J  Manager. 

r  P.S. — Some  collieries  are  now  being  worked  entirely  for  soft 
coke  making,  which  can  be  put  into  Calcutta  market  at  3  or  4 
annas  per  maund,  inclusive  of  freight  &c. 

The  meteorological  phenomena  accompanying  the  building  of  rail- 
roads in  Mexico  are  receiving  the  attention  of  scientific  men  in  that 
country.  Recent  serious  damage  done  by  washouts  on  the  northern 
section  of  the  Mexican  central  road  was  due  to  waterspouts  bursting  on 
the  track,  and  it  is  a  curious  fact  that  waterspouts  seem  to  l>e  attracted 
by  the  iron  track  and  telegraph  wires.  Engineers  on  the  Une  of  the 
fiuadalajara  branch  of  the  Mexico  Central  Railway  have  noted  that  as 
fast  as  the  construction  advances  rain  follows,  and  they  hold  that  thi.s  is 
due  to  the  large  lot  of  steel  rails  on  flat  cars  which  are  carried  forwanl 
as  fast  as  the  work  of  construction  permits.  The  most  noticeable  fact  is 
that  the  country  is  dry  in  advance  of  the  construction  trains,  and  also 
behind  them  for  many  miles.  Rains  heat  down,  as  descrilred,  in 
"bucketsful,  just  where  the  steel  rails  are,  but  only  in  circles  a  few 
iniles  in  diameter. 
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General   Jlvticles. 


THE  GREAT  INDIAN  PENINSULA 

RAILWAY  VICTORIA  TERMINAL  BUILDINGS, 

BOMBAY. 

II 

The  different  plans,  which  we  ilhistrate,  give  the  posi- 
tion and  arraucrenient  of  the  offices  with  their  respective 
dimensions,  they  are  spacious,  light,  well  ventilated 
and  convenient.  The  corridors  around  and  those  across 
the  building  are  wide  .ind  spacious,  and  give  access  to  all 
parts  of  the  building.  It  will  be  observed  that  each 
head  of  Department  has  an  office,  private-room,  bath- 
room, lavatory  and  W.  C.  such  a  suite  of  rooms  being  a 
great  boon  to  railway  men  who  have  to  travel  frequently 
on  inspection  and  other  duties,  as  meals  can  be  served 
up  from  the  Refreshment-rooms  while  bathing  and  other 
matters  of  toilet  are  being  proceeded  with,  which  means 
much  saving  of  time.  The  station  is  on  the  north  side  of 
the  Administrative  Offices  and  is  approached  from  the 
west-side  through  the  large  Waiting  Hall  and  by  a  large 
entrance  immediately  in  the  centre  of  the  flat  roof  that 
covers  the  large  platform  and  which  connects  the  main 
building  with  the  large  sheds.  The  flat  roof  250ft.  x  7.5ft. 
with  its  ornamental  brackets,  columns,  caps,  &c.,  is  a 
fine  specimen  of  wrought-iron-work  design,  and  we  may 
note  that  the  Company's  arms  and  monogram  which 
have  been  freely  introduced  are  most  effective.  The 
decorations  are  nch  in  colour  and  in  strict  keeping  with 
the  other  portions  of  the  building.  The  largo  iron  sheds 
(each  11 6ft.  span)  over  platforms  and  sidings  have  been 
decorated  in  colours  touched  with  gold,  and  although 
simple,  have  a  light  and  pleasing  effect,  which  was  some- 
what difficult  to  obtain  owing  to  the  largo  surfaces  to  be 
dealt  with.  Tlie  Terminus  is  provided  with  two  large 
clocks,  one  with  a  dial  8ft.  Gin.  in  diameter  in  the  central 
gable  of  the  building  below  the  dome,  and  the  other  with 
two  dials  each  10ft.  Gin.  diameter  and  116ft.  apart 
worked  by  one  set  of  works  in  the  gables  of  the  large 
roof  of  station  overlooking  the  platfurms.  The  mecha- 
nism of  the  latter  clock  is  ingenious  and  unusual.  All 
the  large  clocks  were  supplied  and  fixed  by  Messrs.  Lund 
and  Blockley.  The  foliated  and  ornamental  sculptures 
of  the  building  were  carved  by  native  carvers  from  models 
supplied  and  designed  by  Mr.  Gomez  and  the  students  of 
the  Bombay  School  of  Art  under  the  direction  of  Mr. 
J.  Griffiths,  the  Principal,  and  are  quite  equal  to  anything 
of  the  kind  produced  in  Europe. 

The  statuary  was  executed  by  Messrs.  Earp  and  Son,  of 
London,  in  a  most  skilful  and  artistic  manner,  which  we 
will  now  describe.  The  figure  of  Progress  before  mentioned, 
is  colossal  and  surmounts  the  large  dome  and  is  represent- 
ed by  a  draped  female  resting  her  left  hand  upon  a 
winged  wheel  by  her  side,  while  in  her  right  hand  she 
carries  a  flaming  torch  of  copper  gilt,  which  has  a 
fine  effect  when  the  sun  shines  upon  it.  The  hand  of 
the  figure  is  bent  slightly  forward,  giving  the  idea  of 
gazing  on  the  masses  below.  The  large  gables  on  the 
south  and  west  sides  are  surmounted  with  groups  on 
pedestals  representing  Engineering,  Commerce  and  Agri- 
culture. The  figures  are  bold  in  execution,  and  most 
suggestive.  The  statue  of  H.  I.  M.  The  Queen-Empress 
in  State  robes  has  been  placed  under  the  canopy  below 
the  large  clock  of  the  central  gable  of  the  building, 
the  statue  is  typical  of  the  interests  of  the  State  in 
Railway  enterprise,  and  the  likeness  of  H.  I.  M.  is  pro- 
nounced to  be  good  by  competent  critics.  Two  sculptur- 
ed panels  representing  Trade  and  Science  in  full  relief 
have  been  placed  in  the  west  side  of  tlic  N.-W.  and  S.- 
W.  carriage  porches  and  are  beautifully  executed.  The 
bold  and  massive  piers  of  the  entrance  gates  have  been 
crowned  with  a  colossal  lion  and  tiger  sufjgestive  of  t\w 
United  Kingdom  and  the  Indian  Empire.  The  animals 
have  been  cleverly  modelled  and  boldly  executed.  They 
are  po.sed  in  a  somewhat  similar  marmer  to  Lamlscer's 
lions  at   the   base  of  Nelson's  monument  in   Trafalgar 


Square,  London.  Between  these  is  placed  another  central 
pier  of  rich  design  surmounted  by  a  powerful  handsome 
lamp.  The  circular  panels  between  the  arches  of  the 
west  fa(,'ade  of  the  quadrangle  are  filled  in  with  the 
heads,  in  full  relief,  of  the  present  Viceroy,  Lord  Dufferin  ; 
the  Governor  of  Bombay,  Lord  Reay  ;  the  late  Sir  Bartle 
Frere,  Lord  Dalhousie,  Lord  Elphinstone,  Mount-Stuart 
Elphinstone,  Sir  J.  Jejecbhoy,  Colonel  Holland,  the 
Chairman  of  the  G.  I.  P.  R.  Company  and  Mr.  Watt,  the 
Managing  Director.  These  noblemen  and  gentlemen 
having  been  more  or  less  connected  with  Railway  enterprise 
in  India,  We  believe  it  has  also  been  proposed  to  add  the 
heads  of  the  late  Messrs.  James  Berkley,  c.e.,  and 
J.  Sunkersett,  the  former  having  been  the  original 
designer  of  the  P.  I.  G.  Railwaj',  and  the  latter  having 
been  one  of  the  first  Directors  in  this  country.  We 
would  also  suggest  that  the  head  of  the  late  Director- 
General  of  Railways,  General  H.  F.  Hancock,  R.E., 
be  added,  he  having  been  the  cause  of  many  improve- 
ments on  this  and  other  linos  of  Railways,  and  the  chief 
advocate  for  carrying  out  the  scheme  of  the  Great 
Victoria  Terminal  Buildings,  a  lasting  monument  that 
has  marketl  the  era  of  Railway  enterprise  in   this  Empire. 

The  buildings  are  faced  with  a  light  buff-coloured 
Coorla  stone,  having  dressings,  cornices,  mouldings,  enrich- 
ments, &c.,  in  Porebunder  and  Seoni  stones.  The  small 
domes  and  spires  are  constructed  of  Porebunder  stone, 
while  the  large  central  dome  is  built  partly  of  Seoni  and 
partly  of  Porebunder  stone.  The  arches  and  columns  are 
varied  in  colour,  the  object  aimed  at  by  the  designer 
being  to  give  a  brighter  and  more  cheerful  effect  to  the 
elevations  than  is  given  to  those  of  many  of  the  modern 
Indian  public  buildings. 

The  ground-floor  of  the  buildings  was  partly  built  by 
petty  contractors  and  partly  departmen tally,  but  from  the 
first-floor  upwards  by  Messrs.  Burjorjee,  Rustomjee,  Maistry 
&  Co.,  of  Bombay.  The  decorations  were  executed  by 
Signer  Gibello  from  the  designs  of  Mr.  Stevens,  and 
Messrs.  Muraglia  &  Co.,  of  Bombay,  supplied  and  fixed 
the  beautiful  coloured  marble  work.  Mr.  Stevens  was 
ably  assisted  in  this  great  undertaking  by  Mr.  S.  Khan- 
derao,  Assistant  Engineer,  from  the  commencement  to  the 
completion  of  the  work,  as  well  as  by  Mr.  M.  Janardhan, 
Supervisor,  till  May  1886.  The  sanitaiy  and  water- 
supply  arrangements  were  carried  out  by  Mr.  M.  Smith, 
the  Company's  Plumber,  and  native  assistants  under  the 
direction  of  Mr.  Stevens. 

(To  be  continued.) 


A  MICROSCOPE  ILLUMINATOR   AND   POLARIZ- 
ER  TO  OBSERVE  EXTREMELY  MINUTE 
OBJECTS. 
III. 
By  G.  Dubern. 
Fig.  4. 
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Fig.  4.  shews  a  desisn  to  obviate  tlie  necessity  of 
having  each  microscope  slide  with  a  bcvilled  edge,  a  is 
the  section  of  a  piece  of  plate  glass  fixed  to  the  stage  wnd 
over  which  the  object  slide  is  placed.  Contact  between 
both  is  produced  by  a  drop  of  liquid  in  the  intervening 
space.  It  is  also  very  commodious  to  have  the  condenser 
fixed  to  the  stage  and  adjustable  by  racks  and  pinions  for 
both  a  vertical  and  horizontal  motion. 

A  short  practice  only  is  needed  to  aajuire  skill  with 
this    illuminator.     The   splendid   relief  obtained  by   the 
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binocular  microscope  relatively  to  the  one  got  at  with  tlie 
usual  field  lighting  is  of  great  help  to  fix  ideas  concern- 
ing what  is  seen.  With  the  {"  objective,  it  is  nothinj,' 
short  of  the  stereoscope  effect  on  photographic  views. 
With  the  J"  objective  the  rapidity  with  which  objects  in 
different  planes  get  out  of  focus  begins  to  destroy  the 
nature-like  appearance  of  objects  and  reproduce  a  pic- 
ture-like one.  However,  it  is  as  yet  superior  to  the  |"  and 
usual  field  lighting. 

Polarised  lighting,  and  simply  very  oblique  lighting, 
can  be  alternated  by  altering  the  angle  of  incidence 
whilst  observing  and  watching  the  transition  and  effect 
on  objects.  Mixed  lighting,  i.e.,  the  novel  style  at  its 
best,  together  with  a  little  sub-staoe  lighting  from  the 
mirror,  for  instance,  to  observe  blood  corpuscles  in  serum, 
need  be  tried  but  once,  if  successfully  done,  to  raise  the 
microscopist's  enthusiasm  to  the  highest  pitch  at  the 
apparently  magical  revelation  and  sight  of  that  which 
there  was  but  a  trace  just  an  instant  before. 

Monochromatic  lighting,  either  blue,  red,  or  yellow,  and 
finally  white,  can  be  tried  in  succession  by  simply  sliding 
about  the  focussed  rays  under  the  object  cover. 

Another  most  useful  lighting  to  check  the  accuracy 
of  observations  is  to  set  the  lit  spot  so  as  to  have  half  of 
the  field  lit  and  half  of  it  in  the  dark,  i.e.,  to  observe  the 
edge  of  the  lit  spot.  This  gives  all  graditions  of  light 
tones,  from  full  bright  white  lighting  to  darkness,  with 
Intel-mediate  zones  of  red,  yellow  and  blue  to  choose  from  : 
slanting  of  the  lens  may  be  used  to  increase  or  diminish 
these  colored  zones. 

Fig.    1. 


By  setting  the  light  condenser  at  such  distance  that 
the  focussing  of  rays  be  produced  at  c,  fig  1.,  after  reflec- 
tion from  the  surface  m  s,  instead  of  being  situated  some- 
where on  the  path  of  rays  from  4  to  s  or  from  a  to  c,  an 
incandescent  lighting  of  objects  may  be  produced  with- 
out the  slighest  inconvenience  to  the  eye,  as  the  general 
field  is  barely  as  bright  as  when  lit  from  a  white  cloud 
and  with  the  coucave  mirror.  Yet  it  is  not.  the  "  clear 
field, "  as  there  is  not  the  whitish  back -ground  of  the 
usual  general  illumination  ;  neither  is  it  the  "  dark  field,  " 
as  darkness  of  field  or  back-ground  is  not  present.  It 
looks  as  if  one's  eye  was  in  the  midst  of  the  litjuid  under 
observation,  and  looking  around  as  in  a  sunny  mid-day. 
This  last  is  the  most  scrutinising  lighting  and  should 
be  used  to  see  the  half-milliontli  inch  atoms  in  entirely 
clear  liquid.  They  then  appear  like  clear  white  specks 
whilst  the  larger  ones  are  glittering  with  dazzling  light, 
but  not  in  any  uncomfortable  way  to  the  eye,  possibly 
from  the  fact  that  the  larger  being  nevertheless  so 
small,  though  intensity  of  light  is  very  great,  the  quan- 
tity is  too  small  to  be  resented  by  the  eye :  as  ou  the  whole 
very  much  toned-down  light  reaches  it.  The  half-mil- 
lionth  atoms  arc  not  always  present,  but  the  five   or  six 


times  (diameters)  larger  ones  always  are.  Diverging  or 
converging  rays  are  also  a  useful  sort  of  lighting,  easily 
attained  by  moving  the  light  condenser  backward  it 
forward,  so  as  to  have  the  object  either  closer  to  the 
lens  than  the  focal  length,  or  further  from  it  than  that 
length.  Definition  is  best  when  the  lit  spot  on  the 
glass  cover  surface  is  about  the  s«me  size  as  the  one  at 
the  lower  surface  of  the  glass  slide,  the  rays  are  then 
parallel  to  each  other.  Incandescent  electric  light  has 
given  extremely  poor  results,  and  the  strongest  kerosine 
burners  nothing  at  all  with  this  illuminator.  Arc  light 
at  a  short  distance  with  good  condensing  lenses  is  the 
only  one  besides  the  sua  to  give  good  results ;  but  very 
likely  the  lime  light  (oxy-hydrogen)  would  prove  suc- 
cessful. To  shew  life  atoms  and  animalcules  at  their 
best  with  this  illuminator  a  good  binocular  microscope 
must  be  used.  The  one  experimented  with  is  a  Bock's 
one  with  Wenham's  design  of  prism,  this  last  being 
about  one  inch  and  a  half  from  object  lenses.  The 
power  best  suited  for  general  observations  is  from  three 
to  four  hundred  diameters  amplification.  Blood  corpus- 
cles shew  best  with  eight  hundred  diameters,  say  with 
one-eighth  inch  objective.  Those  who  will  try  the  herein 
described  way,  and  who  have  for  a  long  time  used  the 
better  class  of  microscopes  and  the  higher  powers, 
will  find  that  excepting  the  relatively  large  objects, 
say  the  five-thousandth  of  an  inch  ones,  that  they  barely 
saw  besides  that,  one-tenth  of  what  there  is  to  be  seen. 

This  statement  I  consider  justifiable  from  the  fact 
that  nowhere  is  it  mentioned  yet,  in  the  most  recent 
microscope  books,  that  (whatever  they  be)  myriads  of 
glittering  specks,  as  plain  as  stars  in  a  clear  night,  have 
been  seen  in  the  clearest  distilled  water,  clearest  and 
purest  acids,  in  limpid  serum,  etc.,  etc.  But  the  so  called 
bacteria  germs  seen  under  great  difficulties  with  the  /-" 
or  jV  objectives  are  no  doubt  the  very  life  atoms  herein 
refered  to  as  seen  most  distincly  with  the  very  much 
lower  power  of  the  |"  objective  or  even  with  the  1" 
one. 

If  observers  will  also  examine  in  the  same  manner 
filtered  solutions  of  coloring  fluids  before  they  add  them 
to  other  liquids  in  which  it  is  intended  to  search  for 
bacteria,  through  coloring  them,  it  may  be  their  inten- 
tions of  so  doing  will  be  set  aside. 

The  yV  inch  objective,  i.e.,  from  fifteen  to  sixteen 
hundred  diameters  power  and  very  thin  mica  covers,  is 
the  highest  ever  tried  in  connection  with  this  style  of 
observations.  A  singe  life  atom  may,  with  some  patience, 
be  very  well  seen,  notwithstanding  its  rather  troublesome 
transit  across  the  field.  But  the  smallest  ones  are  far 
too  lively  to  have  hitherto  admitted  of  separate  observa- 
tion with  such  high  powers.  Whilst  observing  the  larger 
ones  they  occasionally  cross  the  field  as  if  rather  slow 
shooting  stars  with  zig-zag  and  quivering  motion. 

In  conclusion,  whatever  be  the  nature  or  real  deno- 
mination to  be  given  to  the  herein  styled  "  life  atoms, " 
there  is  besides  that,  the  fact  that  the  described 
method  and  instrument  at  the  very  last  computation, 
renders  microscopic  investigations  ten  times  more  search- 
ing. 

This,  in  combination  with  the  fact  that  it  is  possible 
to  avoid  the  use  of  coloring  materials  in  researches  on 
germ  and  lowest  grades  of  life  and  so  leave  them  alive 
and  in  their  natural  state,  increases  by  twenty-fold  the 
probabilities  of  the  microscope  revealing  the  apparently 
mysterious  primary  causes  of  diseases,  but  of  which 
there  is  hitherto  but  a  vague  suspicion. 

P.H. — Since  the  above  has  gone  to  print  the  new 
illuminator  and  a  power  of  1500  diameters  has  shown 
the  blood  red  corpuscle  cellular  or  granular  all  over.  It  is 
most  difficult  to  manage  the  required  lighting  to  see 
that  plainly  and  accounts  for  the  fact  of  having  seen 
hitherto  only  the  periphery  as  such.  There  is  now 
but  very  little  room  left  for  doubting  that  these  very 
life  atoms,  are  the  universal  architects  of  all  organic  pro- 
ducts :  this  new  illumiuater  detects  them  in  any  liquid 
or  orginic  body  either  in  the  mobile  or  still  state. 
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NACiPUR  WATER-WORKS. 
The  WoKKixG  of  the  Scheme. 

IV. 

f).  Plate  IV.  gives  a  very  clear  idea  of  the  incre:\se 
in  the  distribution  system,  the  black  lines  representing 
the  pipes  originally  laid  down,  and  the  red  lines  the 
extensions  since  1872.  The  portions  coloured  red  are  the 
high  parts  of  the  City,  which  can  only  be  supplied  very 
inadequat-ely  in  the  early  jwrt  of  the  cold  season,  and 
not  at  all  in  the  hot  weather  months. 

10.  In  the  face  of  the  fjicts  above  quoted,  it  is  difficult 
to  offer  any  explanation  on  the  non-increase  of  consumption. 
It  may  be  that  the  city  supply  is  such  an  insignificant 
factor  in  the  total  loss  from  the  Reservoir  that  the  increase 
is  almost  imperceptible.  It  may  be  the  same  number  of 
people  drew  formerly  from  the  pipes  as  draw  now,  walking 
a  fiirther  distance  and  using  the  stand.ards  a  longer  time. 

Or  it  may  be  the  discharging  power  of  the  pipes  were 
strained  to  their  utmost  from  the  very  commencement, 
in  which  ca.se  no  amount  of  extension  would  tend  to  cause 
an  increased  consumption. 

Water-rates  &  Private  Consumers. 

The  water-rates  charged  by  the  Municipality  are  as 
follows : — 

(i.)  The  G.  I.  P.  Railway  Company,  who  have  a  5" 
branch,  pay  a  lump  sum  of  Rs.  1,200  a  year. 

The  Ice  Factory  also  pay  a  lump  sum  of  Rs.  140  per 
annum. 

(ii.)  When  water  is  taken  by  meter  measurement, 
there  are  two  rates,  viz.,  Re.0-3-6  per  1,000  gallons  for  large 
consumers,  and  Re.  1  per  5,500  gallons  for  small  consumers. 
The  latter  being  calculated  at  the  estimated  consump- 
tion per  head  of  15  gallons  for  365  days. 

(iii.)     For  private  consumers,  who  have  taps   in  their 
houses,  the  rate  is  Re.  1  jjcr  head  per   annum  for  one  bib 
cock  and  for  every  additional  bibcock  Re.  1  per  annum  for 
the  whole  household.     The  minimum  rate  charged  for  any 
one  house  Is  Rs  5  per  annum. 

The  first  year  the  works  were  opened,  there  were 
48  private  taps,  and  after  they  had  been  in  operation 
6   years   this  number  had   not  quite  doubled. 

From  this  period,  the  number  of  private  consumers 
increased  rapidly,  and  at  the  end  of  1886-87  there  were 
384  on  the  register.  The  average  increase  for  the 
past  5  years  has  been  45  annually. 

Cost  and  Maintenatice 

1.  The  cost  ofthe  maintenance  ofthe  works  year  by  year 
is  given  in  Table  No.  9.  The  amounts  spent  on  original 
works  are  also  shewn  and  the  income  received  from  water- 
rates. 

It   will   be  seen,  that   a  sum  of  Rs.  57,436  has  been 
spent  on  extensions   and   improvements  since  the  works 
were  opened  in  1872.  The  original  cost,  was  Rs.    397,000 
and  if  the  amount  spent  in  original  works  since 
the  opening  be  added,  viz. :  ...  „       57,436 


2.  The  total  capital  expenditure  is  ...  Rs.  4,54,436 
The  cost  of  maintenance  including  Establishment  is  almost 
constant,  and  the  average  for  the  past  5  years  is  Rs.  7,747. 
This  is  e(|uivalent  to  a  percentage  on  the  capital  outlay 
of  only  1-7. 

3.  The  income  from  the  water-rates  has  been  steadily 
increasing  year  by  year  and  now  amounts  to  Rs.  6,024. 
The  works  are  therefore  almost  self-supporting. 

4.  The  amoimt  originally  borrowed  for  the  works  was 
Rs.  3,77,000,  which  was  tf)  be  paid  off  in  instalments. 
There  still  remain  two  instalments  to  be  paid  amounting 
in  all  to  Rs.  47,935  and  the  debt  will  be  finally  cleared 
in  1889-90. 

5.  In  the  completion  report  of  the  works,  it  was  stated 
that  the  total  cost  was  Rs.  3,97,000  and  the  inhabitants  of 
the  City  numbering  84,000,  it  was  calculated,  that  the 
water  had  been  supplied  at  the  rate  of  Rs.  4-11-8  per  head. 

It  was,  however,  admitt<;d  in  thi;  paper  road  before  the 
Institute  that  10,000  yards  of  piping  remained  to  be  laid 
to  render  it  a  complete  scheme.     It  may  now  be  granted 


that  distribution  ]ii|>es  have  been  laid  to  all  parts  of  the 
City  that  can  be  supplied,  and,  as  above  stated,  the  capital 
outlay  on  original  works  amounts  to  Rs.  4,54,436,  and 
taking  the  same  jiojiulation,  the  real  cost  per  head  of  the 
complete  scheme  is  Rs.  5-4. 

E.  Penny, 
Executive  Engineer,  Nagpur  Water-Works, 

CALCUTTA   INDUSTRIES. 
Sh.\i,i.mah  Steam  Rope  Works. 

This  important  factory  for  the  manufacture  of  rope 
and  cordage  of  all  descriptions  is  situated  in  a  beautiful 
wooded  estate  at  Shalimar  \'illage,  three  miles  from 
Howrah,  and  is  the  sole  property  of  Messrs.  Ahmuty  and 
Co.  It  is  bounded  on  the  North  by  Bhurpara  Village,  on 
the  South  and  East  by  the  River  Hooghly,  and  on  the 
West  by  the  Seebpore  Govermnent  W^orkshops.  The  en- 
closed ground  is  of  a  considerable  area,  and  the  buildings, 
including  stores  and  offices,  over  200  fathoms  in  length. 
The  factory  communicates  with  Howrah  by  the  Grand 
Trunk  Road  on  the  W^est,  and  the  Shalimar  Branch  Tram- 
way of  the  Port  Conmiissioners  on  the  East.  To  facili- 
tate easy  transportation  of  their  cordage  to  the  shipping, 
a  canal  50ft.  in  breadth  is  excavated,  which  is,  however, 
being  gradually  filled  in  by  the  silt  or  sediment  of  the 
Hooghly.  The  "  works"  on  an  average  find  employ- 
ment for  over  500  hands. 

The  building  itself  may  fairly  be  considered  to  be  on 
its  "  last  legs,"  and  with  an  outlay  of  about  Rs.  3,00,000 
it  could  be  renovated  and  the  supply  of  machinery  and 
plant  doubled.  The  nature,  quality  and  quantity  of 
outturn  is  somewhat  unsatisfactory,  comparatively,  owing 
to  want  oi  far  more  suitable  machinery  and  steam  power. 
The  factory  possesesoi^e  horizontal  non-condensing  engine 
and  one  beam  engine  working  alternately  at  about 
40lbs.   steam  pressure. 

All  fibres  used, — coir,  Western  India,  Bengal  and  Cuttack 
hemp,  and  Manilla  fibre, — have  to  be  imported,  as  none 
are  cultivated  in  close  vicinity  of  the  factory.  Wire  has 
also  to  be  imported  for  the  manufacture  of  wire  ropes. 

The  factory  is  capable  of  supplying  100  tons  per  month 
cordage  to  the  Ordnance  and  Marine.  Cordage  manu- 
factured vary  from  the  smallest  fishing-line  to  about  42" 
cables. 

The  "  works  "  are  confined  to  the  following  plant  and 
machinery : — 

I.  Hpinninfl  Machinery : — 

2  Large  Hackling-Machines. 
2  Drawing  Machines. 
10  Automatic  Spinning  Machines. 
By  Messrs.  Todd  and  Referty,  New  Jersey,  America. 

II.  Rope  Walk  Machinery  : — 

One  large  and  one  medium  forming  machines,  2  large 
fore  and  two  large  aft  laying  machines  for  cables  from  12" 
to  42".  Also  2  medium  fore  and  2  medium  aft  laying 
machines  f(jr  ordinary  cordage. 

The  Line  Machinery  consists  of  4  high  speed  machines 
of  12  hooks  each  and  spinning  machines  sufficient  for  the 
employment  of  60  hand  spinners  with  their  proper 
proportion   of  hacklers.     Also  a  screw  bulling  dress. 

A  brief  description  of  rope  manufacture,  as  carried 
out  at  the  factory,  may  not  be  out  of  place : — 
The  fibres  of  hemp  which  compose  a  rope,  seldom 
exceed  three  and  half  feet  in  length  on  an  average  ;  they 
must  therefore  be  twined  together  so  as  to  unite  them 
into  one,  which  is  efifected  by  the  mutual  circumtorsion 
of  the  two  fibres.  If  the  compression  thereby  pro- 
duced be  too  great,  the  strength  of  the  fibres  where 
they  join  will  be  diminished,  so  that  it  becomes  a 
matter  of  great  consequence  to  give  them  such  a  degree 
of  twist  as  is  essential  to  their  union. 

The  spinning  is  carried  out  both  by  men  and  machinery. 
That  ])erforme<l  by  the  former  takes  place  in  a  shod  of 
considerable  length,  where  a  number  of  "  whirls  "  (gener- 
ally twelve)  fixed  in  a  semicircular  frame  receive  a  rapid 
rotatary  motion  from  a  belt  or  strap  passing  over  them 
and  a  wheel   fixed  in  a  frame,  to  which  motion  has  to  be 
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imparted  by  manual  labor.  The  point  of  the  prolonged 
axis  of  the  whirl  is  bent  into  a  hook,  on  which  the  end 
of  the  fibre  is  hung  for  spinning.  Each  spinner  carries 
around  his  waist  a  bundle  of  hemp  (which  has  been  pre- 
viously hackled  or  combed  on  sharp  pronged  steel  need- 
les in  the  ordinary  manner  pursued  in  jute  factories),  and 
fastening  an  end  on  the  wheel  hook  he  walks  backward 
down  the  walk,  giving  out  even  proportions  of  fibre  all 
the  while  and  regulating  his  pace  so  that  the  amount 
of  twist  communicated  to  the  yarn  is  uniform.  He 
draws  the  fibre  from  his  waist  with  the  left  hand  and 
lets  it  slip  between  the  thumb  and  finger  of  the  right, 
which,  protected  by  a  piece  of  thick  woollen  cloth,  com- 
presses and  moulds  into  cylindrical  form  the  yam  as  it 
is  spun.  At  intervals  in  the  length  of  the  walk  there 
are  posts  and  rails  supplied  with  hooks,  into  which  the 
spinner  throws  his  ya.rn  to  keep  it  off  the  ground. 

The  process  of  preparing  the  fibre  and  yanihy  suit- 
able machinery  is  far  more  interesting.  The  raw  material 
from  the  bales  is  passed  on  into  large  hackling  machines, 
where  the  fibres  coming  in  contact  with  a  cylindrical 
surface  having  prongs  inserted  into  it,  are  distorted 
and  drawn  out  into  fine  fibres.  From  these  they  are 
passed  on  to  the  drawing  machines  w^here  on  being 
laid  in  flat  sheets  and  in  sufficient  quantities  at  a  time, 
pass  between  cylindrical  rollers,  whereby  they  are 
drawn  out  and  c(jmpressed  into  a  broad  thin  ribband, 
which  is  next  gathered  and  delivered  by  two  other  rollers 
into  a  can,  ready  for  spinning.  The  fibre  thus  far  being 
ready,  is  delivered  on  to  the  automatic  spinning  machines, 
which  by  suitable  mechanism  spin  the  fibre  and  deliver 
them  on  to  bobbins  in  a  form  known  as  yarn  ready  for 
the  "  fonnation  "  of  strands. 

In  "  forming"  the  strands,  the  bobbins  delivered  by 
the  automatic  machine  are  placed  in  a  suitable  frame, 
the  yarns  off  which  are  conducted  through  a  concentric 
circle  of  holes  in  a  steel  register  plate,  and  pas.sing 
through  a  trumpet-mouthed  tube,  which  varies  according 
to  the  diameter  of  the  strand,  are  connected  to  a  single 
or  more  hooks  on  the  forming  machine.  The  machine 
travels  down  the  rope  walk  on  rails  moved  by  an  endless 
rope  passing  over  a  grooved  pulley  and  guide  pulleys, 
the  hooks  being  at  the  same  time  set  in  rotation  by  gear- 
ing connected  with  the  pulley.  Three  strands  generally 
are  needed  for  the  formation  of  rope.  If  the  yarns  are 
to  be  ta/rred  they  are  done  before  passing  them  through 
the  register  plate.  This  plan  of  tarring,  however,  weakens 
the  strength  of  the  fibre  employed. 

The  three  strands  thus  formed  are  "  laid"  or  twisted 
together  into  a  rope,  for  which  operation  they  are  attached 
to  the  middle  hook  of  the  "  tacJde  hoard "  and  then 
placed  in  the  grooves  of  a  conical  block  of  wood  called  a 
"  toj),"  through  which  passes  a  pin  for  the  handles  or 
"  woolderH. "  Tops  employed  vary  with  size  of  rope 
manufactured.  Accordingly  as  the  rope  is  twisted  at 
the  smaller  end  of  the  top,  it  therefore  recedes  owing  to 
the  resultant  pressure  of  the  strands,  and  thus  a  con- 
tinuousi  supply  of  strand  is  obtained  until  the  rope  is 
finished. 

The  twisting  of  three  strands  together  in  the  manner 
described  forms  what  is  termed  a  haw.ser  laid  rope  ;  this 
is  called  they? /•.•»<  lay.  The  second  lay  is  performed  with 
four  strands  producing  what  is  known  as  strand,  haivser 
loAd.  The  four  strands  are  laid  in  the  same  manner  as 
the  three  and  under  the  same  conditions,  but,  in  order  to 
render  the  rope  more  soild,  a  core  piece  consisting  of  a 
few  yarns  is  run  through  the  centre.  The  third  lay 
or  cable  laid,  rope  consists  of  three  hawser  laid  ropes,  each 
formed  of  three  strands  twisted  or  "  laid  "  together  into 
one  gigantic  rope  or  cable. 

In  conclusion,  it  may  be  added,  that  the  factory  on  an 
average  manufactures  1,200  tons  annually  at  a  mean  value 
of  Rs.  400  per  ton,  under  the  sole  management  of  Mr. 
W.  Mitchell,  to  whose  energetic  abilities,  and  the  suitable 
staff  employed,  notwithstanding  its  many  disadvantages, 
the  factory  has  attained  its  present  footing. 

S.  M.  G. 


ARTESIAN  BORINGS. 

SiXCE  my  articles  on  the  above,  which  appeared  in  your 
issues  of  30th  July  and  13th  August  1887,  the  Canning 
boring  has  gone  down  to  a  depth  of  285  feet  without  any 
change  as  to  the  nature  of  alluvium  which  is  still  running 
sand.  The  water  has  been  plentiful,  and  generally  stands  at 
about  3  feet  from  the  surface.  The  drawback  experiencd  in 
getting  a  regular  supply  is  the  choking  up  of  the  tubes 
by  the  sand,  con.sequently  the  friction  is  increased  and  the 
water  takes  long  to  flow  up. 

When  I  had  sunk  about  265  feet,  I  tried  an  expe- 
riment. This  was  by  putting  into  the  bore  a  small  hand 
lift  puuip,  the  suction  being  placed  30  feet  below  ground 
level.  I  foiuid  this  did  not  act  well,  as  the  capacity  of 
the  pump  was  more  than  the  .spring  could  supply,  and 
hence  as  soon  as  the  water  level  got  below  the  suction 
I  had  to  wait  till  it  rose  again.  Finding  this  not  satisfac- 
tory, I  determined  on  lengthening  the  lift  1 00  feet,  think- 
ing that  by  doing  this  I  might  reach  the  required 
depth  where  the  hydrostatic  pressure  of  the  spring  would  be 
powerful  enough  to  overcome  the  friction  of  the  sand 
in  the  tube  and  flow  freely,  as  it  would  be  relieved  of 
about  431bs.  to  the  square  inch.  Experiment  No.  2 
seemed  to  answer  very  well,  and  I  was  in  hopes  that  I 
had  succeeded,  when  on  the  fourth  day  the  tubes  began 
to  choke  again  to  such  an  extent  that  I  gave  it  up  and 
was  forced  to  go  deeper  and  wait  till  I  reached  another 
aqueous  sheet,  which  I  felt  convinced  must  be  met  with 
sooner  or  later. 

The  work  is  still  proceeding,  but  I  regret  to  say  that 
owing  to  continual  ill-health,  brought  on  by  malaria,  I 
have  been  obliged,  by  medical  advice,  to  resign  my  appoint- 
ment. I  regret  this,  inasmuch  that  the  work  has  not  yet 
been  accomplished  to  my  satisfaction ;  but  I  hope  my 
successor,  whoever  he  may  be,  will  can-y  it  on  and  bring  it 
to  a  successful  termination. 

I  think  this  article  will  be  incomplete  without  some 
information  as  to  the  cost,  mode  of  work,  and  the  type  of 
machinery  required  for  undertakings  of  this  kind. 
Allowing  the  Canning  boring  as  a  data,  we  have  in  10 
months  sunk  to  a  depth  of  285  feet.  The  question  arises, 
Is  this  satisfactory  ?  My  answer  is : — It  is,  and  it  is  not. 
It  is  good  woi-k  taking  into  consideration  the  amount  of 
running  sand  cut  through,  and  that  the  whole  depth  \tas 
sunk  by  manual  labor.  But  on  the  other  hand,  it  is  far 
from  satisfactory,  and  better  results  would  have  been 
shewn  if  steam  machinery  had  been  used,  or  even  the  rope 
system  by  hand.  The  mode  of  work  in  this  well  has  been 
explained  in  my  former  article.  This  method  I  myself 
would  not  have  adopted  if  I  had  been  consulted  in  the 
matter,  but  as  the  plant  was  already  purchased  when  I 
arrived  I  had  no  alternative  but  use  it. 

Opinion  is  so  divided  a.s  to  which  of  the  two,  {viz.), 
boring  by  rods  or  by  rope,  is  the  best.  Some  Engineers 
prefer  rods,  others  the  rope.  The  objection  against  the 
latter  is  that  you  cannot  get  a  true  circular  hole,  but  I 
think  this  has  been  contradicted  by  the  sucessful  depths 
attained,  and  I  myself  prefer  the  rope,  for  not  only  being 
cheaper,  but  quicker  work  can  be  done.  Some  American 
Engineers  use  rods  made  of  ash  or  other  light  tough  wood, 
in  lengths  ol'  30  @  40  feet,  and  this  is  also  done  by  French 
Engineers,  but  I  think  it  will  bo  found  that  at  present  the 
rope  is  mostly  used,  and  superseding  the  rods. 

I  shall  now  give  an  idea  as  to  the  expenditure  in  sink- 
ing a  well  600  feet  on  the  rope  system.  The  best  type  of 
machinery  to  use  in  this  W(jrk  is  one  of  Pierce's  portable 
boring  machines.  In  this  the  whole  gearing,  including 
boiler,  engine,  drums,  rocking  beam,  &c.,  &c.,  are  carried  on 
a  frame  work  placed  on  wheels,  and  can  be  removed  from 
place  to  place  either  by  a  couple  of  good  strong  horses  or 
5  or  6  hardy  bullocks. 

The  cost  of  one  of  these  to  sink  600  feet  is  about 
Rs.  5,000. 

Estimate. 
Cost  of  sinking  a   well  6"  diameter  reduced  to  5,"   600 
feet  deep,     the  well  to   bo    tubed    from  top  to    bottom 
with  wrought-iron  tubes  screwed  with  flush  jouits_ 
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Rs.  As.  P. 
1    Biiring  machine  by    Pierce,  including  all 

charges  for  erection,  &c.,  &c.  ...    7,000     0     0 

600  feet  of  tubing,  6" X  5"       ...  ...    2.000     0     0 

Cost  of  sinking  a  well  15' x  8'  @  Rs.  2  per 

foot  ...  ...  ...         30     0     0 

Brickwork  for  stemming  in   ditto,  including 

cost  of  platform,  boring  beam,  fixing  of 

girdeix&c    ...  ...  \..       2.50     0     0 

Cost  of  2    wrought    iron    giniers    12'xlf<' 

and  also  2  hydraulic  jacks  30  tons  . . .  500  0  0 
Wages  of  Hreman  and  coolies  engaged    for 

8  months       ...  ...  ...       400    0    0 

Engineer  in  charge  ^  Rs.  500  for  8  months  4,000  0  0 
Cost  of  120  tons  of  coal  («  Rs.  12  per  ton  1,440  0  0 
Unforeseen  expenditure  ...  ...    1,000     0     0 


Total  Rs.  ...17,120     0     0 

or,  say,  in  round  numbers  Rs.  18,000.  As  to  the  pay  of 
the  Engineer  in  charge,  this  de])ends  upon  the  talent  yon 
employ.  It  is  advisable  in  an  important  well  to  have  a 
man  of  experience  rather  than  trust  to  an  amateur  who 
might  make  a  mess  of  the  whole  thing. 

If  there  be  more  than  one  boring,  the  cost  of  the  plant 
should  be  e(]ually  debited  to  each,  which  would  reduce 
the  expenditure  on  the  single  well  :  but  if  only  one  well  is 
put  down,  the  machinery  could  be  .sold  and  the  proceeds 
credited. 

The  cheapest  way  for  small  towns  with  few  inhabitants, 
who  coidd  not  afford  to  go  in  for  such  an  elaborate  expendi- 
ture, woidd  be  the  following : 

Sink  a  well  4"  diam,  250  feet  deep,  as  an  experi- 
ment first.  This  could  be  done  by  manual  labor,  and  the 
whole  affair  would  not  cost  more  than  Rs.  .'5,000. 

You  would  require  the  following  tackle,  to  be  arranged 
as  shewn  in  the  diagram  : 

1  set  sheer  legs,  complete  with  hooks,  &c.,  &c. 
400  feet  of  good  hemp  rope,  5"  circuit. 

2  shell  pumps. 

2  cutting  chisels,  weighing  about  801bs.  each. 

2  .sucker  bars,  10'  x  2  J"  diameter,  with  9'  jars. 

1  rocker  beam  with  fittings. 

1  crab  winch. 

Rope  cutter,  spear,  extractor  and  other  accident  tools. 

A  well  fitted  with  tackle  for  lowering  tubes  is  she^i 
in  the  illustration. 

.300  feet  of  4"  tubes,  wrought  iron. 

Xo  extra  charge  is  required  to  engage  a  specialist 
for  a  work  of  this  kind,  which  could  be  placed  under  the 
super\ision  of  the  District  Engineer. 

I  think  the  information  given  in  the  accompanying 
illu.strations  is  suflScient  to  give  an  idea  as  to  requirements 
and  method  of  work. 

The  di.sad\antages  experienced  in  India  at  present  by 
thos<j  in  search  of  artesian  springs  is  the  imperfect 
knowledge  of  the  geology  of  the  countr}-,  and  this  has 
been  the  real  cause  of  the  unsuccess  of  wells  so  far. 

Before  choosing  a  site  for  a  boring,  two  things  have  to 
be  considered,  firstly  the  formation  of  the  country,  and 
secondly  son i(!  irka  as  to  the  water  bearing  stratum  you 
wish  tfi  bore  to. 

In  England,  where  nearly  every  inch  of  the  under- 
^ound  fonnation  is  known,  it  can  generally  be  a.scertained 
if  a  well  will  be  a  success  or  not.  It  is  to  the  .secondary 
or  mesozoic  beds  that  the  Engineer  there  looks  for  their 
supply  of  water.  These  beds  comprise  the  cretaceous, 
oolite  and  lias  fonnations.  The  great  water  bearing 
stratum  in  England  is  the  chalk,  which  belongs  to  the 
cretaceous  group.  The  green  sand  also  contains  a  j)lonti- 
ful  supply,  the  water  in  which  is  more  evenly  distributed 
than  the  chalk.  The  oolitic  limestone  contains  a  cood 
supply,  but  this  bed  is  greatly  cut  up  and  disturbed. 

In  India  practically  nothing  is  known  of  the  ditt'urent 
strata  of  alluvium  which  Bengal  is  composed  of,  and 
theoretical  suppositions  are  of  no  use  as  information.  It 
is  only  the  real  knowledge  of  the  ground  that  can  be 
of  use,  and   it  is  to  the  want  of  this   knowledge  that 


a  boring  in  an  unknown  country  is  fraught  with  such 
uncertainty. 

Taking  the  average  yearly  rainfall  of  India  to  be  about 
96  inches,  this  will  give  us  ,3,803,788  gallons  per  square 
milo^^fc  day.  The  rivers,  evaporation,  and  other  sources 
take  away  most  of  this  vast  amount,  but  the  water 
absorbed  by  the  earth  finds  its  way  underground  sooner 
or  later  back  to  the  sea,  or  else  remains  stored  U])  in  some 
subtcn-aneous  stratum,  and  it  is  this  water  we  must 
use  our  endeavours  to  obtain. 

In  conclusion,  I  beg  to  remark,  "  Don't  stop  important 
wells  at  depths  of  200  or  300  feet  if  water  has  not  been 
reached."  It  is  the  want  of  perseverance  that  has  led  to 
failure  generally.  In  search  for  water,  remember  it  follows 
the  same  laws  below  as  it  does  on  the  surface.  Another  law 
which  has  been  proved  in  practice  is  that  should  a  4" 
hole  tap  a  spring,  which  gives,  say,  20,000  gallons  an  hour, 
an  8"  hole  in  the  same  stratum  will  give  nearly  40,000. 

English  and  French  artesian  wells  are  a  standing 
example  of  what  ])erseverancc  in  this  particular  branch 
of  Engineering  can   perform. 

Fraxk  J.  Agaheg,  M.E. 


PROPERTIES  OF  FLUIDS. 
By  a.  Ewiuxk. 

X. 

The  student  who  has  read  the  preceding  papers  of  this 
series  and  also  those  entitled  "  Principles  of  Mechanics  " 
will  be  in  a  position  to  consider  a  problemofgi-cat  interest, 
viz.,  the  floating  of  ships  and  their  movements  over  the 
water  as  influenced  by  the  action  of  the  wind  on  their 
sails  and  the  water  on  their  rudders. 

Fig.  15. 


Fl'/.  10. 


As  a  primitive    boat  let    us   consider   a   tub    or   round 
hollow  vessel.     Let  this  be  floating  at  rest  in   still    water. 
Thti  Jiff.  15  represents   a  horizontal    section    of  the    boat. 
The  first  ([uestion  we  may  ask  is  what  pressures   does    the 
boat  receive  from  the  water.     The  boat  has  itself  a  certain 
weight  and  as  it  is  by  hypothesis  at  rest,  it  must  be  sup- 
ported by  the  water.     A  boat  or  other  body   placed    on   a 
hard    horizontal    surface  touches   this    surface    only  over 
small  areas  of  the  surface.     A  body  placed  on  a  soft    hori- 
zontal surface,  such  as  a  quantity  of  hay  or  cotton  or   wet 
sand  sinks  somewhat  into   the  yielding   material,  and   s^ 
forms  what  is  called  a  bed  fijr  itself.     When  it  has  come  to 
rest  it  receives  over  many  small  areas  of  its  under  surface 
a  great    mimber   of  small    pressures.     These  nuist,  when 
combined,  be     ecjuivaleut  to    some    one    resultant.     This 
one  resultant  nuist  be  a  vertical  force  Z.     For  if  it  was  not 
quite;  vertical,  but  had,  as  m  fig.  16,  a  slant  or  slope  to  tho 
vertical,  then  this  resultant  Z  would  be  equivalent,  as  w^ 
know  by  the  parallelogram  of  forces,    to   .some  horizontal 
force  X    and  some    vertical    force  Y.     Now,    there  is   no 
other     horizontal     force    acting   on  the-    body.     That   i- 
there  is  no   force    to   neutralize    X.     Therefore,  the  bod 
must,  under   the  influence   of    X,  have    a    tendency    !• 
move,  and  must  actually  move  in  some  unkno^vn  direction 
viz.,  in  the  direction  of  X. 
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DESIGN 

Showi.ig  how  the  Tackle  should  be  fixed,  for  a  Rope 
Boring  worked  by  manual  labour.     Depth  300   feet. 


Frank  J    Aga»bg,  M 


Scale  i  to  the  foot. 


cooly     standing 
re  gives  the  rope      ^ 
iliglit  turn  every 
ne   the    blow    is 
ruck. 


•Orab  winch  should  b«  fitted  with  a 
break  anil  ratchet  civtcb. 
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If,  oil  the  other  hand,  there  is  no  component  like  X,  as 
resulting  from  all  the  pressures  on  the  supported  body 
then  the  force  is  entirely  vertical.  If  the  pressures  give  a 
force  entirely  vertical,  and  acting  upwards,  this  force  may, 
in  magnitude  be  exactly  equal  to  the  weight  of  the  body. 
Unless  this  force  Y  is  exactly  equal  to  the  weight  of  the 
body,  the  body  must  either  rise  or  sink.  Thus  we  arrive 
at  the  conclusion  that  if  a  body  floats  in  still  water,  the 
pressures  round  it — acting  over  the  surface  immersed — 
must  be  equivalent  to  one  vertical  upward  force  whose 
intensity  or  magnitude  is  ecjual  to  the  weight  of  the  body. 
In  fig.  15  the  forces,  as  shewn,  appear  all  to  be  horizontal. 
But  no  system  of  forces  can  support  a  weight  if  all  the 
forces  of  the  system  are  horizontal.  Thus/?'//.  1,5  does  not 
give  us  the  complete  system  of  pressures  which  act  on 
a  floating  body  and  which  serve  to   neutralise  its    weight. 

Fi'i.  17. 


A 


f;;/.  is. 


B 


L 


^ 


ov 


Nf 


In  order  to  illustrate  the  pressures  on  a  floating  body 
as  supporting  the  body  or  neutralising  its  weight,  we  may 
conveniently  take  a  body  whose  figure  is  a  wedge.  For  in- 
stance, ji(j.  17  represents  a  wedge-shaped  piece  of  wood. 
Take  a  rectangular  piece  of  paper — that  is  an  ordinary 
sheet  of  writing  paper,  D  A  E  F  B  C.  This  paper  is 
already  folded  along  a  bisecting  line  A  B.  Hold  the  paper 
so  that  the  angle  D  A  E  is  some  acute  angle,  say  30°. 
Then  C  B  F  is  also  ."50^  Imagine  triangles  of  paper  DAE 
C  B  F  to  be  pasted  on.  Thus  we  have  a  hollow  wedge. 
If  instead  of  ordinary  paper  we  vise  wax  cloth  or  tin  or 
.any  water-tight  material  we  may  place  the  wedge  with 
its  edge  downwards,  as  \\\ii(j.  18  and  fill  it  with  water.  The 
•water  makes  what  we  will  call  a  solid  wedge.  The  vessel 
that  holds  it  we  have  called  a  hollow  wedge.  Suppose  that 
instead  of  water  we  have  a  wedge  of  wood  which  exactly 
fits  into  the  paper  wedge.  This  we  call  a  solid  wedge 
of  wood.  Such  a  wedge  if  made  of  light  wood  and 
placed  in  water  might  possibly  not  float  with  its  edge 
or  keel  A  B  horizontal,  and  its  upper  surface  or  deck 
D  E  F  C  also  horizontal.  The  keel  might  remain  horizon- 
tal while   the  deck    takes  some   sloping  position. 

If  we  return  to  our  hollow  wedge  made  of  some  water- 
tight material,  and  if  we  pour  into  it  a  little  mercury,  we 
shall  find  that  the  hollow  wedge  may  be  made  to  float 
with  its  deck  D  E  F  C  horizontal.  If  we  have  a  rectangle 
of  paper  or  other  material  stretched  over  D  E  F  C  the 
•leek  becomes  a  real  deck  while  originally  it  was  only 
imaginary.  Under  the  deck,  we  have  an  empty  space 
viz.,  a  space  containing  air.  Into  part  of  this  empty  space, 
the  mercury  was  poured.  We  may  fasten  on  the  paper  deck 
before  the  mercury  is  introduced.  In  this  case  we  may 
make  several  holes  in  the  paper  deck.  The  wedge 
then  represents  a  boat  or  ship.  The  space  once  full  of  air, 
:ind  now  partly  filled  with  mercury,  we  may  call  the  hold 
■('  the  ship.  Through  ,some  of  the  deck  holes  we  may 
imagine  that  we  have  fa.stened,  or  let  in,  ma-sts  to  carry 
sails.  At  one  end  of  the  wedge,  say  at  DAE,  we  may 
imagine  a  rudder  attached.  We  have  then  a  ship  not 
intended  by  any  means  to  go  to  sea,  but  merely  to 
illustrate  as  a  model  some  principles  that  we  wish  to 
discuss  regarding  water  pres.snres  and  air  pressures 
und  the  movements  which  a  ship  is  thereby  caused  t(j 
take.  If  our  model  vessel  floats  or  moves  with  its  deck 
horizontal,  we  shall  .say  it  floats  or  moves  on  an  even  keel. 


Let  Jig.  (19)  represent  the  vessel  seen  endways,  so  that 
D  A  E  is  the  same  triangle  as  in  fig.  18.  Then  if  the  vessel 
floats  on  an  even  keel  we  shall  have  the  line  A  D  meeting 
the  surface  of  the  water  in  some  point  H.  A  E  will  meet  the 
surface  of  the  water  in  some  point  K.  The  line  H  K  will 
be  parallel  to  D  E.  Similarly  fig.  20  shews  the  other  end 
of  the  vessel.  In  this  end  we  have  a  line  M  O  in  the 
surface  of  the  water. 

Fig.  21. 


The_%.  21  shews  the  whole  vessel.  Then  H  K  O  M  is  a 
rectangle  in  the  surface  of  the  water.  The  figure 
H  K  A  B  O  M  was  a  .solid  wedge  of  w^ater  before  the  ship 
was  placed  in  the  water.  That  wedge  of  water  has  been 
displaced  to  make  room  for  the  hollow  wedge  H  K  A  B  O  Al 
which  is  part  of  our  model  of  a  vessel.  Here  for  sim- 
))licity  we  do  not  shew  rudder,  mast  or  sail.  If  when 
the  vessel  thus  floats  we  add  more  mercury  through 
one  of  the  deck  holes,  we  shall  have  the  vessel  sink- 
ing lower  in  the  water.  That  is  the  lines  AH,  A  K, 
B  M,  B  O  all  increa.se  ecpially  and  the  volume  of  dis- 
placed water  becomes  greater.  If  we  consider  the  faces 
(if  the  wedge  H  K  A  B  M  O  we  see  that  we  have  two 
triangular  faces  which  are  in  vertical  planes,  and  two 
rectangular  faces  which  are  at  a  slope  to  the  horizon. 
'J'he  fifth  face  is  the  rectangle  H  K  O  M  but  to  this  we 
need  not  make  further  reference,  as  no  water  pressures 
act  on  this  face. 

If  the  vessel  is  at  rest  and  is  in  still  water,  we  will  assume 
that  the  pressures  on  the  triangles  H  A  K,  B  M  0  are 
horizontal.  If  the  line  H  M  or  K  O  points  due  north, 
then  the  triangle  H  K  A  will  have  its  vertical  plane  due 
east  and  west.  The  jiressure  on  H  A  K  we  may  con.sider 
to  be  a  force  in  direction  due  north.  Similarly  the  pressure 
over  the  area  B  M  O  is  equivalent  to  a  horizontal  force 
acting  due  south.  'J'hese  pressures  are  exerted  on  the 
sides  of  the  floating  vessel  by  the  surrounding  water. 
]f  P  be  the  pre.ssure  over  fl  K  A  and  Q  be  that  over 
B  M  ()  we  may  put  P  =  Q.  One  rea.son  for  putting  P  =  Q 
is  that  no  rea.soii  can  be  assigned  why  P  should  be  greater 
than  Q  or  be  less  than  Q.  Other  rea.sons  could  be  given, 
but  these  other  reasons  might  at  this  stage  be  imjierfectly 
apprehended  by  the  student. 

We  wish  now  to  examine  the  jiressures  over  the  sloping 
rectangles  A  K  O  B  and  A  H  M  B.  The  direction  from  A  to 
B  being  still  due  north  we  have  to  describe  perfectly  or 
imperiectly  the  direction  of  the  pressure  of.  the  water  on 
A  K  O  B.     This  pressure  is  not  horizontal.  If  we  consider 
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all  the  small  pressures  over  the  aiva  A  K  O  B  to  be  replaced 
by  one  eipiivalcnt  pressure,  we  shall  have  a  line  of  action 
such  that  this  line  produced  either  way  cannot  meet 
the  planes  of  A  H  K  or  B  M  O.  When  the  student 
realises  the  meaning  of  this  statement  he  will  proba,bly 
understand  its  truth.  We  nuiy  express  the  same  thing 
otherwise,  by  saying  that  the  whole  pressure  on  A  K  O  B 
is  parallel  tl)  the  plane  A  H  K.  We  might  also  sa}'  that 
this  pressure  hivs  no  uorthvvai-d  or  southward  C(»mponent ; 
or  we  may  say  that  this  pressure  acts  across  the  ship,  and 
not  in  any  degree  along  the  ship. 

Fiq.  22. 


In  fir/.  22  we  give  more  particulars  respecting  the 
direction  of  this  pressure.  Here  D'  E'  A'  represents  any 
section  of  the  ship  parallel  to  the  ends  D  A  E,  C  B  F. 
In  this  section  and  below  the  surface  of  the  water  take 
any  point  L.  By  L  we  mean  not  strictly  a  mathematical 
(H)int,  but  a  small  area  of  the  ship's  side.  Dniw  L  X  at 
right-angles  to  A'  E.'  Then  the  pressure  R  of  the  water 
on  this  small  area  acts  along  the  Hue  N  L.  The  line 
X  L  is  perpendicular  to  the  plane  A  E  F  B.  If  the 
\  es.sel  were  still  more  depressed  in  the  water  by  pouring  in 
additional  mercury,  or  by  any  other  cause,  then  at  the 
moment  the  ship  begins  to  sink  it  i.s  not  true  that  the 
pressure  on  L  is  strictly  perpendicular  to  the  ship's  side  ; 
on  the  contrary  the  pressure  on  the  small  area  at  that 
moment  is  more  correctly  shewn  in  fi;/.  28.  Here  Q,  the 
new  pressure  on  L,  is  such  as  to  give  a  normal  compo- 
nent like  R  of  %.  22,  and  in  additicjii  to  give  .some  force 
parallel  to  A'  E'  and  acting  upwards.  This  latter  force  is 
of  the  nature  of  friction.  Its  magnitude  will  partly 
depend  on  the  liipiid  which  may  bo  clean  fresh  water  or 
may  be  clean  stdt  water  or  may  be  salt  water  mixed  with 
mud  or  sand. 

Fly.  28. 


If  some  mercury  could  be  suddenly  removed  from  the 
hold  of  our  m<Ac\  vessel,  the  vessel  would  begin  to  rise,  and 
a  new  force  S  would  act  along  some  line  like  T  L  of  /j/y.  28. 
It  is  only  when  the  ves.sel  is  absolutely  at  rest,  and  the 
water  likewise  at  rest,  that  we  may  rea-sonably  fousidcr 
the  force  R  to  act,  a.s  is  shewn  in  /?'//.  22.  For  our 
vessel  thus  at  rest  we  have  horizontal  forces  acting  on  the 
two  ends  of  the  ves.sel,  and  we  also  have  sloyiing-u pward 
forces  acting  on  the  two  immersed  njctangles  A  K  O  B, 
A  H  M  B.  And  generally,  if  any  j)lan<!  surface  bo  immersed 
in  water  or  in  any  other  li(|uid,  the  surface  has  from  the 
li((uid  a  pressure  whose  direction  is  normal  to  the  surface, 
always  provifl<;d  that  the  surface  is  at  rest,  afl  also  the 
water  or  other  fluid  that  touches  it.  If  we  are  a«ked  why 
we  as.sert  that  water  pressure  is  thus  normal   to  a  surface 


immei-sed,  we  may  for  the  present  reply  that  we  learn    the 
fact  from  experiment. 

Fill.  24, 

/If  M 


Returning  to  the  wedge-sha]>ed  figure  A  I)  E  F  C  B,  of 
which  A'  D'  E'  is  a  transverse  section,  /?r/.  22,  we  have  four 
faces  inuuersc'd.  On  the  two  triangular  ends  there  are 
two  pressures  which  are  horizontal  and  which  act  in 
opposite  directions  along  one  and  the  same  line.  These 
forces  desti-oy  each  other  as  far  as  the  support  of  the  body 
is  concerned.  Their  onl}'  effect  is  to  compress  the 
body  and  this  they  do  to  some  small  extent.  On 
the  other  two  faces  we  have  sloping-upward  pressures.  All 
the  small  pressures  that  act  on  the  face  A  K  O  B  (/fr/. 
21)  are  parallel  forces.  Their  sum  is  denoted  by  P' in 
fi(j.  24,  where  X  N  is  perpendicular  to  the  face  A  K  O  B 
ot>V/.  21. 

Similarly  all  the  pressures  at  the  \arious  small  areas 
which  make  up  the  rectangle  A  H  M  B  of /!//.  21  give 
a  sum  R  slicwn  in /?//.  24  as  acting  along  a  line  X  M,  which 
is  perpendicular  to  the  plane  A  H  M  B  of  ii(j.  21. 
These  forces  P,  R  are  eepial  in  magnitude,  and  the  angle 
between  them  is  the  supplement  of  the  angle  D'A'  E' 
or  DAE.  If  D  A  E=60,°  the  forces  P  and  R  act  at  an 
angle  of  120°.  These  forces  P  and  R  are  equally  inclined 
to  the  vertical.  The  resultant  of  P  and  R  is  a  force 
vertically  upwards.  This  force  must  equal  the  weight 
of  the    vessel    with     its    contents.     Knowina:  the    weight 

Fhj.  25.  °  ^ 


/V 


M 


of  tiie  vessel  we  can  calculate  the  \alue  of  P  as  is 
shewn  inyiry.  25.  Draw  X  Y  vertical  to  contain  as 
many  inches,  or  other  units  of  length,  as  the  weight 
W  (if  the  vessel  contains  pounds.  Draw  the  line  X  N, 
which    is  parallel   to   the    line    of  action    of  P,  and  draw 


X  M  fn-  the  line  of  action  of  R.  From  Y  draw  Y  M  parallel 
to  X  N  and  Y  N  parallel  to  X  M.    Then  the  equal  lengths 
X   M,   X    N  give  in  inches  (or  other  units)  that  nui 
of  poiuids'  weight  which  denotes  the  pressure  P  or  R. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK. 

XXX. 

HMliiij  I'ldtje  of  tiled   roof  in  lime  'mortar. 


Items  pel-  100  r.  ft. 

No.  or 
Quantity. 

Rate. 

Amount. 

Total. 

(I) 
Labor. — 

(2) 

(3) 

(4) 

(5) 

Masons                   No.  ... 

1 

Do.                      „    ... 

n 

(holies                      „     ... 

1 

I>".                        

3 

Bliistie                      „     ... 

i 

Grinding  Mortal,  c.  ft. 

10 

Oy 

Sundries 

.^ 

Q 

o 

Materials. — 

•r; 

Q 

Lime  dry  powder,  c.  ft. 

4vS 

Sand     .,        „           ,,   ... 

4-8 

Snrklii  ,,         „           ,,  ... 

4-8 

llidge  tiles   iucludini,' 

waste                    no.  ... 

125 

Sundries 

Petty  Establishment 
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NOTES  FROM  HOME. 

(From  our  own   Correspondent.) 

The  ferry  works  at  Woolwicli  and  at  Greenwicli  are 
making  progress.  Tlie  first  of  these  is  being  constructed  by 
the  Metropolitan  Board  of  Works.  The  latter  is  destined 
to  mark  a  new  departure  in  the  conveyance  of  all  classes 
of  road  and  rail  traffic  across  the  Thames.  An  illustrated 
description  of  the  design  for  regulating  the  approaches  to 
the  boat  was  given  in  Engitieeriiig  of  17th  February.  The 
working  plant  consists  of  two  steam  boats,  two  landing  stages, 
and  four  travelling  platforms,  together  with  the  necessary 
■engines,  winding  gear,  etc.  The  landing  stages  are  rectfingular 
as  are  also  the  travelling  platforms.  The  effect  of  the 
design  is  to  gain  access  to  the  ferry  boat  from  the  road- 
way, the  river  bottom  sloping  gradually,  and  the  tide  rising 
and  falling  20  feet.  With  the  rise  and  fall  of  the  tide  the 
distance  which  the  ferry  boats  can  approach  the  bank  varies 
to  such  an  extent  that  a  moveable  landing  stage  has  been 
designed  to  always  remain  with  the  same  deck  level  above 
water.  This  stage  together  with  two  travelling  platforms  are 
moved  up  and  down  an  inclined  way  348  feet  long  sloping 
riverwards  at  a  gradient  of  1  in  10.  Four  lines  of  way  I'un 
longitudinally  down  the  way  with  a  gauge  of  4'  8^"  and  11'  .3" 
centres.  Eacli  travelling  carriage  is  carried  on  24  steel  wheels 
18  inches  in  diameter  li.xed  under  bogies,  and  so  arranged  on 
pivots  that  the  weight  is  evenly  distributed  on  each.  On  each 
side  of  the  river  just  behind  the  abutment  walls  two  cast-iron 
cylinders  are  sunk  close  to  each  other  to  a  depth  of  1 45  feet 
below  the  levels  of  the  roadway.  These  cylinders  are  for 
the  purpose  of  wells  in  whicli  weights  will  be  worked  to  act 
as  counterpoises  to  the  tra^■elling  carriages  and  landing  stages. 
Sufficient  engine  power  has  been  provided  to  overcome  the 
inertia  in  moving  these  platforms,  and  also  any  additional 
weight  of  traffic  which  they  may  carry. 

Dr.  Marcet,  the  President  of  the  Royal  Meteorological 
Society,  delivered  an  address  at  the  Institution  of  Civil  En- 
gineers on  the  21st  instant  on  "Atmospheric  Electricity"  illus- 
trating it  with  some  interesting  experiments.  The  address 
was  followed  by  the  reading  of  a  paper  by  Mr.  G.  J.  Symons 
on  the  Non-existence  of  Thundei-bolts,  the  object  of  which  was 
to  abolish  the  common  use  of  the  term  as  a  fiction  unworthy 
of  modern  knowledge,  the  author  stating  that  there  is  no 
more  transmission  of  a  thunderlx)lt  in  a  storm  than  there 
is  actual  transmission  of  material  substance  when  a  message 
is  sent  across  the  Atlantic.  An  investigation  into  the  cir- 
cumstances of  recorded  thunderbolts  left  no  doubt  whatever  of 
the  fallacies  involved  in  the  statements  made  current.  Eveiy- 
one  should  help  to  drive  the  word  out  of  use  by  investigating 
such  statements  when  made,  and  giving  publicity  to  the  results. 
After  these  papers  were  read,  the  meeting  adjourned  to  the 
Library  and  adjoining  rooms,  where  a  large  and  most 
interesting  collection  of  apparatus  connected  with  atmospheric 
electricity  had  l>een  brought  together,  and  amongst  which 
particularly  noticeable  were  numerous  photographs  of  lightning 
taken  during  various  storms.  Amongst  the  instniments 
shewn  as  new  since  the  last  similar  exhibition  of  the 
Society,  were  a  very  .simple  form  of  portable  barometer  and 
Colladon's  instrument  for  illustrating  the  formation  of  water 
spouts 

With  the  object  of  shewing  the  kind  of  European  archi- 
tecture which  is  being  put  up  in  India,  the  Builder  gives  an 
illustration  of  tlie  Town  Hall,  Meerut,  in  the  North- Western 
Provinces  of  India.  It  is  stated  that  the  establishment  of 
Municipalities  in  the  cities  and  chief  towns  of  India  has 
given  an  impetus  to  the  construction  of  these  Municipal 
buildings.  The  Town  Hall  of  Meerut  was  designed  by  Lieu- 
tenant Kunhardt,  R.E.,  and  cost  about  £10,000  including 
grounds,  entrance  gates,  &c.  ° 

The  Association  of    Municipal  Engineers    held  a    district 
[  meeting  last  week  at  Maidstone,  where  they  were  received  by 
Itlie   Mayoi-   and    Corporation.     A    paper     was    read  by   the 
iiorough  Engineer   on    the    Sanitary    improvements    of    the 
I  town   during  the    last    ten  years.     A    visit   was  paid    to    the 
Isewage  outfall  works  on   the  Medway  where  the  filter   presses 
Iby  Messrs.  Drake  and  Muirliead  were  inspected.   These  presses 
tare  worked  by  direct  pressure  pumps   and    not  by    compressed 
.  air,  thus  effecting  an  economy,  and    the   intermediate    discs  of 
rthe  presses  are  of  matting  of  coir  fibre,  a   material    found    to 
be  more  lasting  and  more  efficient  than  canvass   or  jute    cloth 
iiie  next  district  meeting  of  the  Association  is  to  be  lield   at 


Lincoln  where  works  of  local  interest  will  be  visited,  described 
and  criticised. 

It  appears  from  the  recent  reports  of  the  Newhaven  Har- 
bour Company  that  very  little  more  dredging  requires  to  be 
done  to  insure  sufficient  depth  of  water  to  allow  the  Dieppe 
and  other  steam  vessels  to  enter  and  depart  from  the  harbour 
at  all  states  of  the  tide.  An  extension  of  the  breakwater  160 
feet  has  been  completed.  About  13.5,000  tons  of  mud  and  sand 
have  been  dredged  and  removed  from  the  harbour  and  chan- 
nel during  the  half-year. 

Some  astonishing  results  are  reported  from  Belgium  concern- 
ing lethobrite,  a  new  patent  safety  blasting  powder.  Unlike 
ordinary  blasting  powder  or  dynamite,  lethobrite  never  ex- 
plodes by  concussion  or  rubbing,  but  when  ignited  and  only  in 
a  perfectly  closed  room.  The  safe  action  of  this  explosive  has 
been  illustrated  by  the  fact  that  in  Belgium  lethobrite  has 
been  used  in  the  crowded  thoroughfares  of  large  towns  in 
order  to  remove  foundations  of  old  buildings  and  other  stone 
work  without  stopping  the  traffic  for  a  minute,  as  by  its 
action  nothing  is  projected  into  the  air  as  the  material  is 
simply  displaced.  Among  its  advantages,  the  gases  caused 
by  its  explosion  are  harmless,  and  do  not  injure  the  health 
of  the  workmen. 

In  the  death  of  Mr.  T.  E.  Harrison,  the  Chief  Engineer 
of  the  North  Eastern  Railway,  the  Engineering  world 
has  lost  one  of  its  leading  members  and  shining  lights. 
Mr.  Harrison  was  a  Past  President  of  the  Institution  of  Civil 
Engineers,  and  as  a  Railway  Engineer  occupied  the  highest 
rank.  He  remained  in  full  active  work  up  to  the  time  of  his 
death,  which  overtook  him  in  his  eightieth  year. 

A  paper  by  Mr.  P.  W.  Willans  on  Economy  trials  of  a 
non-condensing  steam  engine  simple,  compound  and  triple 
was  recently  read  and  discussed  at  the  Institution  of  Civil 
Engineers.  The  paper  was  illustrated  with  numerous  draw- 
ings and  tables  giving  the  results  shewn  in  the  paper. 


NOTES  FROM    SINGARENI. 

(From  our  own  Correspondent. ) 

On  Tuesday,  the  3rd  April,  Sir  Charles  Elliott,  the  Sirdar 
Dilar  Jung,  W.  C.  Furnival,  Esq.,  all  prominent  Railway 
officials  and  a  large  force  of  attaches  visited  the  Singareni 
Coal-Mines.  Most  of  the  party  went  below  ground,  the  un- 
initiated expressing  wonder  at  the  quantity  of  fuel  exposed, 
and  the  experienced  declaring  confidence  in  the  ultimate 
success  of  the  coal  enterprise. 

The  various  operations  of  the  Hyderabad  (Deccan)  Com- 
pany are  said  to  be  proceeding  towards  definite  results. 

At  the  collieries  extension  is  proceeding  as  fast  as  local 
hand  labor  will  permit,  but  as  that  is  considered  by  some  to  be 
a  very  slow  process  in  India,  the  hopes  of  the  Management 
are  centred  on  the  Heading  Machines,  which  have  arrived, 
and  which  it  is  expected  will  be  applied  in  two  or  three 
weeks.  The  information  coming  with  these  machines  is, 
that  they  are   equal  to  a  yard  of  heading  per  hour. 

More  modest  results,  if  realized,  will  have  a  strong  bearing 
on  future  colliery  extension  in  India.  A  full  description 
of  the  machinery  and  its  work  will  be  forwarded  for  the 
benefit    of     your  readers. 

It  is  now  generally  accepted  that  the  Hyderabad  (Deccan) 
Company  have  struck  not  "oil,"  but  gold  in  paying  quantity 
about  fifty  miles  west  of  Raichur.  A  good  proportion  of  the 
prospecting  staft"  are  down  in  that  quarter,  and  there  are 
lumors  of  mining  operations  being  commenced  forthwith. 

Good  reports  are  also  current  respecting  the  mica  mines. 

At  the  Diamond  Fields,  Partyal,  a  serious  vacancy  has 
been  made  in  the  staff  by  the  death  of  Mr  Fred  Freeborough. 
He  was  an  old  Kimberley  pioneer,  thoroughly  acquainted  with 
his  work  and  a  most  genial  companion. 

[We  glean  from  other  sources  tliat  "  it  is  not  known  what  opinion 
the  Public  Works  Member  formed  of  the  working  of  the  mines,  but  the 
output  of  25  tons  a  day,  consiilering  tlie  time  the  mine  has  been  open, 
or  rather  work  resumed,  and  the  fact  of  50  tons  per  diem  being  the 
figure  some  six  months  ago,  appears  to  be  remarkably  small.  In  the 
event  of  the  company  not  finding  gold  or  diamonds,  will  tlie  coal-fields 
ever  pay  them  is  the  (juestion  that  naturally  suggests  itself.  It  is 
understood  that  the  want  of  activity  and  life  struck  those  who  went 
to  observe  ;  matters  seem  as  they  were  months  back,  which  should  not 
bo,  and  pointing  to  something  being  wrong  ;  and  the  sooner  aflfairs  are 
put  on  a  proper  footing  the  better  for  those  shareholders  who  may  be 
looking  out  to  sell."— Ed.,  /.  E.] 
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%\u  6a5CttCG. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  April  7,  1888. 

Loxcer  Burma. 

Mr.  C.  F.  McLeod,  Assistant  Engineer,  Ist  grade,  is  transferred 
from  Rangoon  to  the  Amberst  Division. 

Mr.  W.  R.  Foy,  Assistant  Engineer,  Ist  grade,  is  transferred  from 
Amherst  to  Henzada  Division,  to  take  charge  during  the  absence 
of  Mr.  A.  W.  T.  des  A.  de  C'rettes,  Executive  Engineer,  in  Upper 
Burma,  or  until  further  orders. 

Lieutenant  W.  S.  Hunter,  re.,  Assistant  Engineer,  2nd  grade, 
Military  Work.s  Department,  reported  his  arrival  at  Rangoon  on 
the  forenoon  of  this  date  anil  is  posted  to  the  Rangoon  Division, 
for  emplyment  on  Special  Defences. 

Appadooray,  Sub-Overseer,  2nd  grade,  Pegu  Division,  has 
passed  the  Colloquial  test  in  the  Burmese  language. 

N.-W.  P.andOudh,  April  14,  1888. 

Buildings  and  Roads  Branch. 
Mr.  O.  C.  F.  Barnardo,  Executive  Engineer,  3rd  grade.   District 
Engineer,  Gonda,  is  transferred  to  Gorakhpur   as    District   Engi^ 
neer,  nee  Mr.  P.  C  Augier. 

Punjab,  April  12,  1888. 
Mr.  A.  J.  "Wadley,    Assistant  Engineer,   2nd    grade,  from  the 
Bannu  Provincial  Division  to  the    Kohat  Provincial   Division. 

India,  April  14.  1888. 
Rai  Brijput    Roy    Sahib,    Assistant    Engineer,     1st    grade,    is 
transferred   temporarily    from    the     Establishment     under    the 
Government  of  the  North-Western    Provinces   and    Oudh  to  that 
under  the   Agent  to  the  Governor-General  for  Rajputana. 
Bengal,  April  18, 1888. 
Establishment—  Railway. 
Baboo  Hurrish   Chunder   Banerjee,    Special  Deputy  Collector, 
Bengal  Central   Railway   and   Eastern    Bengal   State  Railway,  is 
granted   privilege   leave    for   37   days,   with   effect  from  the  1 0th 

January  1888. 

Establishment— General. 
Rai   Sahib  Rakhal   Dass  Chatterjee,  Assistant  Engineer,  is,  on 
return  from  furlough,  posted  to  the  Chota-Nagpore  Division. 
Establishment — Irrigation. 
In   modification  of    Notification,  dated  21st  February  1888,  Mr. 
C.   A.   White,   Assistant   Engineer,   is  granted  privilege  leave  for 
17  days  from  the  afternoon  of  the  3rd  ultimo. 


NOTICE. 


BENGAL-NAGPUR  RAILWAY. 


w 


ANTED  a  Head  Draftsman  for  the  Office  of  the  Agent 
and  Chief  Engineer  on  a  salary  of  Rs.  200. 

Applicants  inu.st  be  experienced  in    Drawing  and  in  tlie 
Management  of  a  Drawing  Office. 

Applications  with  Testimonials  to  be  addressed  to 

T.  R.  WYNNE, 
Agent  and  Chief  Engineer. 


Nagptjr  ;      \ 
24</i  March  1888./ 


(107) 


BEST    MIRZAPUR    STONE. 

The  Minapur  Stone  and  Trading  Co.,  Cut-Stone  Contractors   and  Quarrynien 
HbTapor,  can  supply- 
Flagging       ..                  ..                  ..  .•    Roofing. 

Pillar  Ba«5..  ..  ..  ..     Coping. 

And  all  descripttons  of  Cut-Stone.    The  cheapcU  in  the  market. 
Apply  to  the  Company  or  to 


(109) 


LYALL,  MARSHALL  &  CO., 
4,  Clive  Chat  Street,  Calcutta. 
Depot— Sullcea,  Calaitta. 


T:.   T.    O.   IBLTSNT) 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNE  &  CO., 

(87)       40,    STRA.»IID. 


Mr.    ROBERT    DUNNE, 

LIME    MA N UFA  CT UREli. 
Katni— Murwara,  C.  P. 

Begs  to  inform  the  public  that  lie  can  supply  Pur©  UnslakOd  Lime, 
of  a,  very  superier  description  from  his  Kilns  at  the  prices  stated  be- 
low : — 

Best  Unslaked — cniliarked  in  Railway  Wagons  at  Rs.  34  per  100  inds. 
Best  Slaked  ,,  ,,  at  ,,     25  „    160  mds. 

(110) 


Wanted. 


A  competent  Overseer  for  the  Local  Works,  Mozufferpore, 
on  a  salary  of  Rs.  80  (rising  to  Rs.  100)  per  mensem, 
exclusive  of  travelling  allowance.  None  need  apply  who 
have  not  passed  the  prescribed  examinations  and  obtained  a 
certificate  of  practical  experience  in  Road  Works. 

2.  The  applications,  with  copies  of  testimonials,  will  be 
received  by  the  undersigned  up  to  the  30th  April  1888. 

(Sd.)     G.  W.  DISNEY,  C.E., 

District  Engineer. 

The  \Oth  April  \?,»S.] 

(lU) 

NOTICE. 


Mozufferpore. 


Bengal-Nagpur  Railway. 

\st.  Sealed  tenders  for  tiie  supply  of  30,000  cubic  feet  of 
teakwood  scantlings  required  for  the  construction  of  Broad 
Gauge  Railway  Carriages  in  the  Nagpur  Workshops,  B.-N. 
Railway,  will  be  received  by  the  Agent  up  to  noon  of  the 
30th  May  and  will  be  opened  by  him  then  and  there  in  the 
presence  of  all  parties  who  may  choose  to  attend. 

^nd.  The  timber  to  be  seasoned  and  sound,  cut  perfectly 
straight  and  square  and  to  be  free  from  knots,  flaws  or  cracks. 
Sizes  of  scantlings,  and  terms  and  conditions  of  tender  along 
with  form  of  tender  may  be  obtained  from  Locomotive  and 
Carriage  Superintendent,  B.-N.  Railway,  Nagpur. 

Zrd.  Seals  of  tenderers  unable  to  write  will  not  be  accept- 
ed ;  they  should  have  their  marks  verified  by  witnesses. 

Uh.  Covers  to  be  superscribed  "Tender  for  Teakwood 
scantlings  for  Bengal-Nagpur  Railway. 

bth.  The  tender  may  be  in  part  or  for  whole  requirement, 
and  the  Agent  reserves  to  himself  the  right  to  accept  in 
whole  or  in  part,  but  in  the  event  of  his  accepting  in  part 
only,  and  the  tenderer  failing  to  take  up  the  contract,  the  whole 
earnest  deposit  will  be  confiscated. 

Uh.  Tenders  without  earnest  money  of  Rs.  1,000  will  not 
be  attended  to. 

1th.  The  Agent  reserves  to  himself  the  power  of  rejecting 
any  tender  without  assigning  a  reason,  and  does  not  bind 
himself  to  accept  the  lowest  or  any  tender. 

Nagpur;        \      .■,^5^  T.R.WYNNE, 

^th  April  \d,9,9,.     J        ^       '        Agent  and  Chic/ Engineer. 


THOMSON  &  MYLNE'S 

PATENT  SUGAEOAITB    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address- 

THOMSON  &  MYLNE, 

BEHKKA,   K,  I.    RAILWAY; 

or  6,  Commercial  Buildings,  Calcutta. 
(103) 
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T.  GOSSER  &  CO.,  ENGINEERS  AND  FOUNDERS, 

McLEOD  ROAD  IRON  WORKS  AND  METAL  MART,  Karachi. 


Improved  Kite  Motion  Pumps. 


Steam  Mortar  Mills  with 
innumerable  improvements. 

Guaranteed  of  exceptional 
construction  and  design. 


Undertake  Engineering  work  in  all  its  branches.  Complete  estimates  and  designs  submitted  for  Bridges  «'ith  Westwood  and  Baillie's 
patent  Corrugated  Floorplates.  Being  their  Agents  we  can  guarantee  early  delivery  of  complete  bridges  or  materials  for  same.  A  large 
stock  of  Rolled  Iron  Beams  of  various  sections.  Section  sheets  with  detailed  information  on  application.  (Same  printed  on  Vellum  for 
Kngineer's  personal  use. 

Portland  Cement  of  guaranteed  quality  in  400  lbs.  casks  (.3,000  casks  in  stock.)  Estimates  and  designs  for  Flour  Mills,  Cotton  Presses,  Gin- 
ning Factories  with  warehouses  and  offices  attached  with  fireproof  divisions  and  flooring.  Largest  Stock  of  Machinery,  Tools  and  Plant  and 
Tackle  in  general  for  Engineering  purposes  in  Sind,  Punjab  and  the  N.-W.  Provinces. 

Portable  Kngines  by  Ruston,  Proctor  &  Co.,  of  various  sizes  and  descriptions.     Our  rates  for  these  are  perhaps  the  lowest  in  India. 

Enquiries  solicited  for  any  article  connected  with  Engineering,  Civil  and  Mechanical. 

A  very  large  and  miscellaneous  stock  of  every  possible  requirement  for  Engineers. 


(112) 


T.  OOSSER  &  Co.,  Bng-ineers,  Karachi. 


SALE  OF  IRON  PADDLE  STEAMER. 

TENDERS  for  the  purchase  of  the  Madras  Goverment 
Steam  Tug  J/«(/rax,  built  at  Blackwall  by  T.  A.  Young 
in  1876,  will  be  received  by  the  Port  OfHcer  at  Madras  up  to 
noon  of  Tuesday,  the  1st  May  1888. 

2.  The  vessel  will  be  sold  at  Calcutta  witli  engines, 
boilers,  masts,  sails,  awnings,  spars,  anchors,  caldes,  boats, 
and  such  other  stores  as  may  be  on  board  on  the  30th  ^lai'ch 
and  which  will  not  be  removed  previous  to  the  sale. 

3.  Each  tender,  before  being  opened,  must  be  accompanied  by 
a  treasury  receipt  for  a  sura  equal  to  2.5  per  cent,  of  the  amount 
offered,  and  the  balance  must  be  paid   within  48  hours  of  ac- 

leptance  of  the  tender  andbefore  delivery  is  taken.  The  tenders 
ill   be  submitted  to  the  Goverment  of  Madras  for  orders. 

4.  The  vessel  will  be  at  the  risk  and  charge  of  the  pur- 
chaser from  the  date  the  acceptance  of  the  tender  by  Govern- 
ment is  communicated  to  him. 

5.  The  following  description  of  the  vessel  is  believed  to 
be  correct,  but  any  errors  or  misdescription  shall  not  annul  the 
sale,  nor  shall  any  compensation  be  allowed  on  that  account : — 


Tonnage 
Do. 

When  built 
Where  built 
E.xtreme  length  ... 

Do.      breadth... 
Depth 
Number  of  bulkhead.s 

Do.      of  decks... 
Engines 


19V  grcss. 

.57  nett. 

In  the  year  1876. 

At  Blackwall. 

123  feet  4  inches, 

20  feet  8  inches. 

11  feet  1  inch. 

Three. 

One. 

Two  side  lever  disconnecting 

surface  condensing. 
One  multitubular. 
137. 
75 


Boilers 

Ilorse-power  indicated 

Do.       nominal 
Coal    that   can    be  stowed    in 

bunkers  ...     66  tons. 

6.     The  vessel  will  be  open    for  inspection    .at  Calcutta   on 
applying  for  an  order  to  the  Deputy  Director  of  India  Marine 
on  or  after  the  30th  March   1888. 
Madras  Pout  Office,  \  H.  A.  STREET,  Capt., 


A    GREAT    WANT  SUPPLIED 


^* 


(93) 


Seaisfet-ed  14t/i  October  187H. 

CYLINDER  OIL. 

TUKKEB,  1C0RIIIS02T  Se  Co.,  Calcutta, 

Sole  Agents  for  Bengal. 


Calcutta  Plumbing  k  Gas  Fitting  Establisiiment. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

ifcchanical  Enginttr, 
PRomiETOR 


(10«) 
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IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

GEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING    RAILWAYS,  ROADS,  BUNGALOW  GROUNDS,  PLANTATIONS,  &c. 

Awarded  Certificate  of  Merit.  Calcutta  International  Exhibition,  1883-84. 

LARtiELY  useil  liy  tlu'  Iiuliiiii  .Stiitc  ami  (iiuvnuiteeil  K;iil\vays,  combines  Strength,  Lightness,  and  I.owtost.  Any  smart  native  can 
erect  it  Cost  of  trans|)ort  per  mile  of  Railway  only  ahout  :>  annas  per  mile  of  Fence.  FOIlOiJlgr  PoatS,  Straining  Posts,  ( lalvanized 
Steel,  Strjuitl  Wire.  ( J alvanized  Steel  liirb  Wire,  Wrought-iron  (iates  of  all  sizes  witli  Posts,  complete,  suitable  for  Railway  Level  Crossings, 
PUkUtittiuu^,  IJungalow  tJroiinds,  &c.  A  complete  Fence  «ith  IJarli,  Strand  or  Steel  Wire,  suitable  for  a  plot  of  ground  of  any  shape,  or  for 
»  length  of  Road  or  Railway  supplied  reatly  for  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 


(68) 


R.  J.  GEORGE  &  CO.,  ENGINEERS 

7  IJtfle  Queen-street,  Westminster— London  :  and  Jahbutitore,  India. 


McKENZIE  &  CO.    Sind  Metal  Mart, 

IRON  WORKS  AND  FOUNDRY,  KARACHI. 

Htire  in  Stoch  or  on  the  waii  out:  — 

Portable  Engines  of  sizes. 
\'crtical    Engines    and 
Boilers  of  sizes. 
Steam   Pumps   with    and 
without  Koilers.     Con- 
tractors' Pumps, 
Pumps,  Lift  and  Force. 
Centrifugal  Pumps. 
^Lathes — self-acting,   slid- 
ing,      surfaciug       aud 
;;  '  and  Screwing  Machines. 
Mortar     Mills.        Flour     Mills.       Cold      Rail-sawing^ 

Machines.  Cral)  Winches,  VuUey  Blocks,  Lifting  .lacks  and  Cliains. 
Cast  Iron  Pipes  and  Sluice  Valves.   Wrot  Iron  Tubes  and  Fittings. 

I'ickaxea,  Shovels,  Powrahs,  Drills  and  Crowbars. 
Portland  C'ement,  (iillingham's,  White's  and  Burger  Baron's, 
tialvanizcd  Sheets,  Corrugated  and  Plain. 
Bar,  Angle  and  Tee  Iron  of  ordinary  sizes  and  sections. 
Engineers'  and  Contractors'  tools  and  stores  supplies  with  promptitude 
and  at  moderate  rates. 

(OS)   Asrentsfor   UAESHALLS  SOI^S  &  CO.,  Qams'borotieli. 


ESTABLISHED   MORE  THAN   100  YEARS. 

Coach  Builders  to  all  the  Viceroys   and  most  of  the  nobility  of  India 

Five  Medals  for  excellence  of  woi'k. 
Carts  as  per  illustration  from        ...  ...  ...  Rs.  375 

Pluetons  from  ...  ...  •..  •••     ,,     700 

Only  best  procurable  Materials  used  and  all  work  guaranteed.    Mate- 
rial supplied  at  the  lowest  rates.     Catalogues  on  application. 

(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 


WESTERN 

HOTEL, 

BOMBAY. 

m__ 

India   Rubbep  Sheets. 

BEST  tJUALITY. 

FORNARO  BROTHERS, 

8  Manooe  Lan'e. 

(V.)) 


T 


The  ENGINEERINC  &  MININC  JOURNAL. 

Si'BsciuPTKix  Price,  including  postage  for 
India  and  all  countries  in  the  Postal  Union, 
8,"i  =  20^.  =Rs.  14  per  annum.  All  payments 
must  be  made  in  advance. 

he  Scientific  Publishing  Co., 

27,  PAUK  PLACE,  NEW  YORK, 
Agents'  for  Indian  Engineering. 

TRAUTWINE'S 

FOCKET  BOOK. 

*' Beyond  all  question  the  best  practical 
manual  for  the  Kngineer  that  has  ever  ap- 
peared.'*—"  M.\xual  (-'OR  Railkoad  En- 
oiNKERs,  hy  Prof,  George  L.  Vose,  C.E. 

JOHN  WILEY  k  SONS,  New  York. 

(72)  K.  &  F,  N.  SPON,  London. 


PATENT  POCKET  SLIDE  RULES, 

For  Sn^ineeringr  Calculatiozis, 

For  giving  at  sisht  results  which  ivouid  oi/ienvisi 
^e  only  obtained  by  ivoi-king  tedious  jiiathemattcal 
fovmulce. 

Designofi  and  patented  by  LALA  GANGA  RAM 
A.  M.  I.  C.  K,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
No,  1.-  -For  Scjintlinifs  of    Timber  in  Beams  and 
Joists,  and  for  Strains  on  Trusses,   Ap- 
plicable to  all  forma  and   Spans.    Price 
K"  Rs.    ..  ..10 

P    No.  2.— For  Thickness  of  Retaining;  Walls  (level 
topped  and  surcharflfed),  all  shapes  and 
heights,  under  all  possible  conditions. 
Price  Rs.  ..  ..  .6 

No,  3.— For  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  Ac,  all  form  and  spans) ; 
Bending  and  Shearing  Strains  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  counter-bracing  deter- 
mined at  sitfht.  Price  Rs.  ..  10 
"  V                  FULL  SET  FOR  Rs.  24 

Illustrated  Pamphlet   of   Instructions,     sheMring 
several  examples  worked  out,  accompany  each  In- 
strument.    Pamphlet  separate,  8  annas. 
JOHN  FLEMING  &  COMPANY,  BOMBAY. 


T.  E.  THOMSON  &  CO.,  LD.,    9,  Esplanade  Row,  Calcutta. 

Hard-ware  and  Metal  Merchants,  Stone's  Patent  Bronze. 

Babbit's  Metal  and  Richard's  Plastic  Metal. 

Regulus  of  Antimony,  Pure  Block  Tin. 

Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 

Brass  and  Copper  Rods,  Tubes  and  Sheets. 

Zinc  Sheets  and  Tin  Plates. 

Best  Tool  and  Miners'  Steel. 

Spring  Steel  selected,  and  mild  Steel  Sheets. 

Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 

Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 

Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 

Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 

Rain  Water  Pipes  and  Connections. 

High  Conductivity  Copper  Tape  Lighting  Conductors. 


(36) 


Rolled  Iron  Joists  and  Girders. 
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Notices. 


The  Ojfice  of  Publication  of  iiiJtan  ffiigiMftrtiig  is  at  the  "Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upoti 
I  iterary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E ,  Spence's  Hotel,   Calcutta. 

It  is  particidarly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta;  and  all  remittances  he  made  payable  to  them. 
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LiJiTON.  — At  Calcutta,  on  18th  April  1888,  Alfred  Frederick  Lin- 
ton, late  Chief  Engineer,  I.  G.  S.  N.  Company, — aged  44  years. 

Shith. — At  Byculla,  Bombay,  on  16th  April  1888,  John   Smith, 
.p.  W.  Inspector,  G.  I.  P.  Railway, — aged  69  years. 


P.  W.  RE-ORGANIZATION. 
II. 

Under  the  existing  organization  of  the  P.  W.  Depart- 
ment promotion  is  .so  slow  that  officers  do  not  rise  to 
administrative  appointments  until  they  are  between 
45  and  50  years  of  age.  Such  a  system  is  equally  pre- 
iudicial  to  the  interests  of  the  State,  and  to  the  officers 
concerned.  At  present,  men  as  a  rule,  only  reach  the 
higher  appointments  when  they  have  already  got  into 
a  groove,  when  it  is  too  late  for  them  to  become  good 
administrators,  and  when  the  faculty  for  originating  and 
creating  has  commenced  to  subside ;  by  the  time  they 
become  Chief  Engineers  their  zeal  and  energy  have 
diminished,  and  feeling  their  official  careers  drawing  to 
a  close,  they  are  inclined  to  let  things  drift  and  to  wish 
to  rest  and  be  thankful  !  Some  remedy  for  such  a 
state  of  things  is  imperative,  and  it  necessarily  lies  in 
either  making  promotion  by  severe  selection,  or  in  con- 
stituting a  corps  d' elite,  the  members  of  which  would 
necessarily  rise  rapidly.  There  are  objections  no  doubt  to 
either  proposal, — the  first  is  liable  to  degenerate  into  pro- 
motion by  jobbery ;  the  latter  leaves  those  who  do  not 
belong  to  the  select  service  with  but  small  hope  of  advance- 
ment. On  the  whole,  however,  we  consider  that  the 
Commission  has  chosen  the  best  and  most  economical  way 
out  of  the  difficulty. 

The  chief  objection  we  see  to  the  Imperial  service  is 
that  as  it  will  be  comparatively  small  in  numbers,  con- 
sisting of  only  some  350  or  400  men  at  the  outside,  it 
will  be  necessary  that  all  should  be  on  one  list,  and  that 
promotions  should  be  made  by  the  Government  of  India. 
This  means  that  the  promoting  authority  will  know 
little  or  nothing  personally  of  the  relative  merits  of  the  men 
between  whom  it  has  to  judge ;  and  will  probably  necessitate 
advancement  by  seniority  up  to  some  fixed  point.  Another 
drawback  to  promotion  resting  with  the  Government  of 
India  is  the  delay  which  is  likely  to  follow  in  giving 
steps.  At  present  the  Government  of  India  makes  pro- 
motions in  the  Railway  list,  and  the  result  is,  that  al- 
though many  have  been  due  for  a  considerable  time, 
none  have  issued  for  ten  months,  and  if  rumour  is  correct, 
A  considerable  time  is  likely  still  to  elapse  before  they 
are  out.  As,  therefore,  promotion  will  probably  rest  with 
the  Government  of  India,  we  consider  that  it  will  be 
absolutely  necessary  either  that  the  Imperial  branch  should, 
be  re-graded  on  some  more  simple  plan,  or  else  that  the 
India  P.  W.  Secretariat  should  be  remodelled,  for  other- 
wise, matters  will  come  to  a  deadlock,  and  grave  dis- 
content will  naturally  result 

The  Imperial  Branch  is  to  consist  "  of  such  a  number 
•)f  Royal  Engineers  as  may  be  required  a-s  a  reserve  for 
military  purposes  over  and  above  the  officers  employed  in 
the  Military  Works  Branch,  and  of  Civil  Engineers  re- 
cruited in  England."  We  quite  approve  of  this  proposal 
as  regards  Royal  Engineers,  for  it  is  absolutely  necessary 
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that  there  should  be  a  reserve  of  ihein  in  ludia,  and  Pub- 
lic Works  is  the  most  suiUible  sphere  for  their  employ- 
ment ill  times  of  peace.  All  we  would  suggest  is  that 
they  should  bo  so  employed  that  their  experience  will  be 
likely  to  prove  useful  to  the  State  in  war ;  for  this  rea.son 
we  would  exclude  them  from  Roads  and  Buildings  and 
Irrigjition,  and  concentrate  them  on  Railways.  We 
also  consider  that  the  nvimber  should  be  strictly 
limited  to  what  is  necessary  as  a  reser\'e  for  military  pur- 
poses ;  and  should  not  be  unduly  increased  ;  otherwise  a 
large  number  would  have  no  chance  of  military  employ- 
ment even  in  times  of  war ;  and  further  the  number  of 
Civil  Eaigineers  would  be  so  reduced  that  it  would  be- 
come impracticable  to  keep  up  suitable  arrangements  for 
the  regular  supply  of  properly  educated  men.  At  present 
it  is  well  known  that  the  number  of  R.  E's  is  above  the  mili- 
tarj-  requirements,  for  when  the  construction  of  State  Rail- 
ways was  undertaken,  the  Royal  Engineers  were  increased 
in  excess  of  the  military  needs ;  and  have  never  since 
been  reduced.  We  trust,  therefore,  that  if  the  proposals 
of  the  Committee  be  carried  out,  that  Government  will 
decide  on  and  make  known  the  number  of  Royal  Engi- 
neers considered  necessary  to  be  retained  in  India,  for 
military  purposes,  and  as  a  reserve  ;  and  that  that  number 
will  not  be  allowed  to  be  exceeded.  It  is  also  necessary 
that  the  proportion  of  Civil  Engineers  in  the  Imperial 
Branch  shall  be  such  that  there  shall  be  no  risk  of  the 
service  being  unduly  dominated  by  the  military  element. 
That  syst-em  had  a  protracted  trial  in  the  past,  and  was 
abandoned  because  it  failed. 


FORESTRY  IN  MADRAS. 
II. 
Red  tape  seems  to  be  set  a  good  deal  of  store  by 
in  forest  administration  in  the  Madras  Southern  Circle. 
And  yet  we  find  the  Conservator  complaining  in  his 
last  year's  Report  that  although  two  years  have  elapsed 
since  the  introduction  of  the  Forest  Code  its  provisions 
are  not  even  yet  thoroughly  understood  and  acted  up 
to  in  several  districts.  Perhaps  there  are  too  many  of 
them.  The  Report,  however,  attributes  the  fault  in 
great  measure  to  the  inefficiency  of  the  District  Office 
Staff,  which  is  starved  in  the  matter  of  pay.  The  Conser- 
vator, it  is  written,  inspected  all  the  District  Forest 
Offices — except  those  of  North  Arcot,  Madura,  Tinnevclly 
and  South  Coimbatore.  A  fairly  wide  margin  of  excep- 
tion. But  everything  seems  to  have  had  to  give  way  to 
the  urgency  of  getting  office  papers  sent  in  Avith  the  due 
amount  of  red  tape  cleaving  to  them,  and  much  difficulty 
has  been  experienced  in  this  matter.  Nevertheless,  good 
work  has  been  done  by  the  Department.  1,015  square  miles 
of  country  have  been  settled  as  reserved  forests,  natural 
and  artificial  reproduction  have  been  well  cared  for,  some 
departmental  surveys  have  been  accomplished.  Nothing, 
however,  has  yet  been  decided  with  regard  to  the  organiza- 
tion of  a  Special  Forest  Survey  Party,  although  the  press- 
ing need  for  forest  maps  is  fully  recognized.  Apropos  of 
surveys,  here  is  a  suggestive  passage : — Almost  the  whole 
of  the  other  districts  in  this  Circle  are  stated  to  have 
been   topographically  surveyed   by    the   Madras  Survey 


Department  on  the  oue-inch  scale,  but  it  appears  that 
the  work  has  not,  as  a  rule,  been  checked  by  competent 
superior  officers,  and  the  maps  are  therefore  more  or  less 
inaccurate  even  when  published.  Colonel  Sargeant  ad- 
mitted this  when  he  came  to  look  into  matters,  and  it  is 
believed  that  steps  are  being  taken  to  check  and  revise 
the  maps,  but  the  Survey  Department  like  our  own  is 
very  short  of  officers. 

Comment  would  be  work  of  supererogation.  With  sur- 
vey work  more  progress  has  been  made  in  Trichinopoly  than 
in  other  districts,  and  that  work  has  afforded  one  more  strik- 
ing  instance  of  the  importance  of  survey  operations,  the 
previously  estimated  areas  of  two  of  the  forests,  viz.,  Minna- 
kardu  and  Ponjantangi  being  found  to  differ  widely  from 
those  ascertained  by  actual  survey.  Survey  of  the  Padugais 
on  the  left  banks  of  the  Cauvery  and  Coleroom  rivers  was 
continued  during  the  best  part  of  the  year  under  review  by 
the  Survey  Department ;  but  the  work  was  then  put  a  stop 
to,  owing,  says  the  District  Forest  Officer,  to  want  of  funds, 
and  orders  to  defer  any  detached  surveys,  in  the  interests 
of  the  general  scheme.  Always  when  Government  has  a 
financial  screw  to  manipulate  it  is  some  Engineering 
establishment  or  some  establishment  thereto  affiliated 
that  has  to  suffer.  In  Walayar,  several  surveyors  and 
demarcators,  assisted  by  the  Forest  Ranger,  were  employ- 
ed in  dividing  the  two  blocks  of  the  Walayar  reserved 
forest  into  compartments  and  sub-compartments,  and 
in  demarcating  out  the  blocks  of  sheet  rock,  and  small 
patches  of  Irular's  cultivation.  But  they  all  got  strick- 
en down  with  fever,  and  the  work  was  in  consequence 
badly  done,  and  will  have  to  be  done  over  again  to 
some  extent.  Apropos  of  preliminary  working  plans 
for  the  Chinnar  Working  Circle,  it  is  remarked  that 
those  needed  for  the  treatment  of  high  forest  are 
naturally  much  more  complicated  than  those  for  coppice, 
or  plantations  A  platitude  of  course  ;  but  just  one  of 
those  platitudes  one  is  often  in  danger  of  forgetting  or 
ignoring.  In  the  Kilminnel  District,  North  Arcot,  38 
acres  of  land  "washed  away  by  floods"  have  been  re- 
claimed, and  made  available  for  use.  It  would  be 
interesting  to  have  some  particulars  of  the  onochis 
operandi  of  this  reclamation. 

Generally  speaking,  it  is  held  that  working  plans  are 
now  the  main,  the  essential  want  of  the  Department ;  and  it 
cannot  get  them  because  it  is  undermanned.  As  the  Con- 
servator puts  it: —  "Much  progress  has  not  been  made, 
owing  to  District  Forest  Officers  and  their  subordinates 
having  their  hands  full  with  the  selection,  settlement,  and 
demarcation  of  reserved  forests  in  addition  to  their  rou- 
tine duties."  The  moral  of  that  would  seem  to  be  that  a 
special  Survey  Department  is  what  is  needed.  Routine 
duties  can  never  leave  a  Forest  Officer  very  much  time 
to  spare  for  extra  work.  By  the  way,  we  note  that 
the  average  charge  of  a  Divisional  or  District  Forest 
Officer  is  about  4,700  square  miles,  of  which  sum  total 
about  530  square  miles  are  actual  forest,  under  the 
special  charge  of  the  Department.  The  average  range 
charge  embraces  1,019  s((uare  miles,  of  which  115  miles 
at  least  are  actual  forest.     The  average  beat  of  a  Forest 


April  28,  '88.] 


INDIAN  ENGINEERING. 


323 


Guard  is  about  20  square  miles  of  forest.  Obviously  such 
areas  as  these  are  for  too  extensive  for  proper,  efficient 
supervision.  Obviously  too,  as  forest  operations  increase^ 
the  unsatisfactory  results,  the  ill-effects  of  such  under- 
manning,  must  be  more  and  more  felt.  Generally,  it  may 
be  stated,  that,  under  Mr.  Brandis'  scheme  of  organization. 
Forest  Range  Officers  are  in  charge  of  all  the  woodlands 
and  tree  growth  within  the  limits  of  their  range, 
and  have  to  travel  all  over  it,  to  assess  the  value 
of  trees,  collect  seigniorage,  check  permits,  &c.  In  all 
grades  of  the  Forest  Department  men  have  large 
charges,  wide  responsibilities.  Too  large.  The  numeri- 
cal force  is  much  in  need  of  strengthening  ;  and  the  pros- 
pects of  its  members  ought  to  be  bettered  too.  It  ought 
not  to  be  forgotten  that  they  make  the  operations  of 
theii"  Department  financially  successful,  even  in  this  land 
of  constant  financial  deficit.  They  have  a  fair  claim 
to  a  fair  share  of  the  profits.  They  would  increase,  given 
a  sufficient  establishment.  Meanwhile,  let  those  in  autho- 
rity read,  mark,  and  learn  what  the  Conservator  has  to 
say  on  the  subject.     As  in  this  paragraph  for  instance  : — 

"  General  protection  has  continued  to  improve,  but  will 
not  be  complete  imtil  we  have  a  stronger  and  better 
educated  professional  staff  to  guard  and  work  the  reserved 
forests  in  a  rational  manner." 

Here  is  a  pa.ssage  frcjm  the  Report,  the  moral  of 
which  seems  to  us  unanswerable : — "  In  the  same  dis- 
trict (South  Arcot)  5,9.jO  head  of  cattle  were  impound- 
ed dur.ng  the  year  for  trespassing  in  areas  closed 
against  grazing  and  the  '  pound  fees  '  collected  have  been 
ascertained  to  amount  to  Rs.  oGO.  The  bulk  of  those 
cattle  are,  it  is  believed,  foreign  herds  from  Tanjore 
and  elsewhere  which  have  been  accustomed  to  roam 
at  large  and  devastate  the  forests.  Every  endeavour  is 
made  to  warn  the  herdsmen  to  avoid  closed  areas,  but 
apparently  with  little  good  effect.  Great  difficulty 
is  still  experienced  in  protecting  the  Trichinopoly 
plantations  (reserved  forests)  from  the  inroads  of 
semi-wild  cattle  which  destroy  the  young  trees. 
The  Conservator  has  been  in  frequent  communication, 
verbal  and  oral,  with  the  Collector  and  District  Forest 
Officer  on  the  subject,  and  it  is  proposed  to  prosecute 
the  owners  and  herdsmen  under  section  21  (d)  of  the 
Forest  Act  after  giving  them  due  warning  to  adopt 
reasonable  precautions  to  prevent  trespass.  There  is 
still  a  tendency  on  the  part  of  the  magistracy,  especially 
in  Malabar,  to  deal  very  leniently  with  forest  offenders. 
This  is  a  fault  in  the  right  direction  in  the  case  of  petty 
offences  in  ill-defiued  areas,  but  it  is  otherwise  in  the 
case  of  deliberate  breaches  of  the  law  in  reserved  forests 
legally  constituted  and  clearly  demarcated  by  pillars  and 
boundary  lines." 

In  North  Arcot,  where  2,48.5  acres  were  burnt  by  a 
forest  fire,  its  genesis  is  attributed  by  the  local  Forest 
Officer  entirely  to  the  failure  of  the  north-east  monsoon, 
the  grass  being  thereby  induced  fo  dry  very  early,  before 
precautions  could  be  taken  to  isolate  the  specially  pro- 
tected area.s,  and  adopt  proper  precautions  inside.  The 
head  of  the  Department  does  not  hold  with  this  view, 
believes  rather  that   there  must  have  been  carelessness 


on  the  part  of  the  Department  in  burning  off  the  fire- 
lines.  And  lie  says,  in  that  connection  : — "District  Forest 
Officers  and  Range  Officers  will  not  commence  their 
fire-protection  in  time,  or  understand  that  complete  isola- 
tion must  be  secured  and  free  entry  prohibited  before 
the  grass  becomes  readily  inflammable."  Without  ex- 
treme and  constant  care  a  Government  preserve  is  very 
apt  to  suffer  for  the  shortcomings  of  neighbouring 
owners  of  trees.  The  whole  of  the  private  forests  in  the 
neighbourhood  of  Reiiigunta,  Chandragiri  Taluk,  were 
ablaze  when  the  Conservator  was  there  in  February,  and 
the  danger  to  the  Government  forest  was  great. 

Colonel  Walker  holds  that  even  light  grazing  on  steep 
hill  slopes  is  inimical  to  natural  reproduction,  and  the  re- 
tention of  forest  and  soil  in  their  normal  and  satisfactory 
condition.  Nevertheless,  in  consideration  of  popular  in- 
clination in  this  matter,  we  suppose,  free  grazing  was 
allowed  in  North  Coimbatore  to  about  60,000  head  of 
cattle,  and  in  South  Coimbatore  grazing  has  been 
practically  permitted  over  the  whole  area  of  reserved 
forests,  with  the  exception,  on  the  one  hand,  of  fire- 
protected  portions,  and  on  the  other  of  goats  and 
buffaloes.  In  Salem  no  fees  were  levied  during  the 
year,  nor  were  any  restrictions  placed  on  cattle  graz- 
ing in  other  than  fire-protected  areas.  Everywhere 
attempt  seems  to  have  been  made  to  avoid  friction 
with  either  real  or  supposed  grazing  rights  held  by  the 
people.  Arrangements  were  initiated  by  the  Conserva- 
tor under  which  grazing  privileges,  when  admissible  in 
reserved  forests,  will  be  secured  to  neighbouring  cultiva- 
tors in  the  first  instance.  In  the  fire-protected  areas 
natural  reproduction  is  progressing  favourably.  Hopeful 
indications  are  most  apparent  in  districts  from  which 
cattle  have  been  rigidly  excluded. 

In  Malabar  (Wynaad)  301bs.  of  Ficus  elastica  seeds 
from  Assam  were  sown  in  the  beds  in  the  botanical 
garden,  and  in  the  nurseries  at  Kanot.  In  the  latter 
1,100  plants  were  successfully  raised.  2,000  mahogany 
seeds  were  also  sown  in  Kanot  and  800  plants  raised  ;  but 
not  more  than  half  of  them  were  alive  at  the  close  of  the 
year.  It  is  suggested  that  the  site  is  probably  too  high 
and  exposed.  One  cutting  of  the  golden  Burman  bamboo 
planted  out  is  doing  well. 

The  Conservator  considers  the  results  of  the  year's 
working  as,  on  the  whole,  satisfactory.  The  collections 
of  timber  were  considerably  in  excess  of  those  for  1885-86. 
Here  is  a  comparative  inventory : — 


Description. 


Teak   ..  ..  C.  ft. 

Teak  saplings      . .    No. 
lilackwood  ..   C.  ft. 

Veii^ai  and  otlier  mis- 
Ilaneous  timber  C  ft. 


Ri;(l  Sanders 
Sandalwood 
Virewood 
Bamboos 
Minor  produce 


Tons. 


No. 
Tons. 


or  approxim.-itely  in  Tons 


Collected  during 


86.       1886.87. 


16,993 

53.641 

685 

}4«.=78 

121 

23 

i,68j 

20,170 

14 


6,800 


22,509 

49,966 

913 

=2.383 1 

0.4,419/ 


'.517 

33,998 
27 


Issued  during 


1885-86.  1886-87, 


17.895 

54,361 

2,472 

44,022 

217 

60 

1,641 

20,275 


20,714 

28s 
2,973 
50,077 

50 

14 

1,430 

26,212 

26 


Difference  in 


Collection.      Issue, 


+  5,606 
—  3,67s 
+      228 
-23,895  I 
no.  4,419  \ 

—  71 

—  12 
—  166 

-f  13,828 
+     13 


■  700 


+   2,819 

—  54.076 

+  501 

+    6,0SS 

—  167 
-  46 

—  211 
+   5.937 

—  I 


3,80a 


NoTK. — The  excess  under 
stock  of  previous  years. 


over    "collection"  was  from 
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ffoUs  unti  dommcnts. 


Attempts  to  Derail  Trains. — An  epidemic  of  this 
sort  of  amusement  seems  to  have  broken  out  all  over 
India. 

Cheap  Matches. — Japan  is  making  rapid  strides  in 
the  adoption  of  foreign  machinery  for  turning  out  cheap 
matches,  over  1,200,000  crop  of  this  useful  article  valued 
at  300,000  dollai-s  were  exported  during  the  last  year.  We 
have  always  believed  that  there  is  room  for  a  like  indus- 
try in  India. 

Reci,am.\tiox  of  Land  in  Northern  Egypt. — An  inter- 
esting work  is  about  to  be  commenced  in  Northern  Egypt. 
It  is  proposed  to  reclaim  from  the  sea  an  area  of  land 
extending  over  31,000  acres,  and  for  this  purpose  works 
and  steam  pumps  have  been  already  established  at  Abou- 
kir.     The  enterprise  will  be  commenced  forthwith. 

Russian  Petroleum. — The  Odessa  Messenger  states 
that  India  is  becoming  one  of  the  largest  consumers  of 
Eussian  petroleum  in  the  world.  In  1887  more  than 
2,000,000  poods  were  exported  from  Batoum  for  that 
destination,  and  in  January  alone  of  the  present  year  as 
much  a-s  400,000  poods  were  shipped  at  that  port  for  the 
East  Indies. 

The  Oudh  and  Rohilkhand  Railway  Bill. — The 
House  of  Lords  has  passed  the  East  India  (Purchase  and 
Construction  of  Railways)  Bill,  enabling  the  Secretary  of 
State  to  raise  the  money  for  the  purchase  of  the 
Oudh  and  Rohilkhand  Railway,  and  to  enable  the  Secre- 
tary of  State  to  borrow  a  sum  of  money  which  would  be  a 
guarantee  to  the  Company. 

Bombay  Port  Trust. — The  bye-laws  for  the  re- 
gulation and  management  of  the  Wet  Docks  of  the 
Bombay  Port  Trust,  which  have  been  duly  sanctioned 
by  Government,  are  published  for  general  information 
in  the  last  Official  Gazette.  The  clauses  are  very 
comprehensive  and  evidently  drafted  with  due  regard  to 
the  various  interests  concerned. 

"Artesian  Borings  in  the  Sunderbunds." — As  the 
issues  of  this  Journal  containing  the  articles  as  headed 
above  are  out  of  priot,  and  sufficient  inducement  having 
offered,  we  have  resolved  to  re-produce  the  matter,  with 
the  additional  information  that  appeared  in  last  issue,  in 
pamphlet  form — to  meet  the  requirements  of  District  Offi- 
cers and  others  in  Bengal  and  elsewhere. 

Coal  Prospects  in  Burma. — The  authorities  in  Upper 
BiuTua  have,  we  believe,  received  several  applications 
from  capitalists  and  others  to  be  allowed  to  prospect  for 
coal  in  the  Province  ;  and  the  question  of  granting  licenses 
is  being  considered.  In  the  meanwhile,  we  are  glad  to 
find  that  a  well-known  expert  is  now  actively  engaged  in 
reporting  on  the  coal  prospects  of  Lower  Burma. 

Govehxment  Workshops,  Seerpore. — This  institu- 
tion is  evidently  doomed.  The  initiative  was  taken 
by  the  announcement  of  the  intended  transfer  of  the 
HowTah  buildings  to  the  2nd  Calcutta  Division,  and  now 
the  transfer  of  Mr.  Toogood,  the  Superintendent,  to  an 
Executive  Division  in  Calcutta,  and  the  placing  of  the 
workshops  under  a  subordinate,  would  appear  to  be  the 
death-knell  of  the  latter. 

An  Aitciii  tectural  Surveyor  and  Engineer  Wanted 
IN' Bengal. — Mr.  Gwyther's  transfer  from  executive  work 
to  the  Office  of  the  Chief  Engineer  for  employment  as 
Architectural  A.s.si.stant  points  again  to  the  necessity  for 
the    apixjintment    of   a  specialist  as    Architect  to  the 


Government  of  Bengal — one  who  could  devote  tlie  whole 
of  his  time  to  the  office  luuler  the  usual  incentives  of 
remuneration  and  prospects. 

Bangalore  W.\ter-Supply. — The  scheme  submitted 
b}'  General  J.  F.  Fischer,  r.e.,  for  supplying  Bangalore 
with  water,  will  be  brought  up  before  the  Board  at  its 
next  ordinai-y  general  meeting  to  be  held  on  the  28th 
instant.  As  this  scheme  is  most  likely  to  be  adopted, 
we  are  induced  to  give  General  Fischer's  report  alsewhere, 
which  is  considered  by  many  to  offer  the  best  solution  as 
yet  of  a  difficult  problem. 

A  Meritorious  Officer. — We  learn  that  Rai  Prosuno- 
Coomar  Bannerjee,  Bahadur,  one  of  the  senior  subordi- 
nates in  Bengal,  and  an  Honorary  Assistant  Engineer, 
has  obtained  a  further  extension  of  service  till  August 
1889.  This  native  gentleman  is  well  known  as  an  ama- 
teur gardener,  and  has  for  years  held  charge  of  the  Edeu 
Gardens  and  the  Calcutta  maidan,  which  bear  evidence 
of  his  taste  and  special  ability. 

Wanted,  a  Practical  Man. — An  "  Executive"  on 
the  Bombay  side  advertises  for  an  expert  who  will  be 
capable  of  personally  superintending  and  directing  up- 
country  the  skilled  labor  in  a  Workshop,  and  also 
the  ordinary  P.  W.  D.  Works  of  a  Military  Station.  The 
suitable  man  mil  be  taken  on  as  a  Sub-Overseer,  1st 
gi-ade,  on  the  Temporary  Establishment,  and  the  employ- 
ment will  probably  be  continuous  on  rupees  fifty  a 
month. 

The  Bengal-Nagpur  Rjvilway. — We  learn  that 
works  between  the  Damuda  River  and  Asansol  have  com- 
menced, and  likewise  the  Colliery  Branch  Railway.  Brick- 
making  for  the  Damuda  Bridge  is  in  active  operation,  and 
things  generally  along  the  line  are  considered  lively  and 
satisfactory.  The  foundations  of  the  Bridge  will  be  taken 
in  hand  November  next.  Rails  and  other  plant  are 
rapidly  coming  in  and  being  distributed  along  the  eastern 
section. 

Darjeeling. — The  P.  W.  D.  is  much  exercised  regard- 
ing a  landship  at  the  hill  sanitarium  of  Bengal.  The 
mishap  which  occurred  not  far  from  the  cemetery,  though 
of  small  dimensions,  raises  the  broad  question  of  the 
stability  of  that  side  of  the  hill.  Messrs  E.  J.  Martin 
and  Anley,  along  with  some  other  officers,  have  boon  spe- 
cially deputed  by  the^  Government  to  examine  the 
spot,  and  report  upon  the  measures  which  are  considered 
necessary. 

Ceylon  Pearl  Fishery. — The  Pearl  Fishery  has  been 
closed  within  two  months  since  its  opening.  The  result 
cannot  but  be  regarded  as  eminently  satisfactory.  The 
total  niimber  of  oysters  fished  up  aggregate  22,052,769,  of 
which  the  Government  share  amounted  to  14,701,846.  The 
expenses  are  estimated  to  amount,  in  all,  to  Rs.  7.5,000,  and, 
deducting  this  from  the  total  receipts  of  Rs.  8,04,247-62, 
it  will  leave  the  Government  the  hand.some  sum  of 
Rs.  7,29,247  as  clear  profit. 

Director  of  Mines,  Hyderabad — Deccan.— The 
Nizam's  Government  has  at  last  taken  the  course  long  ad- 
vocated by  us  in  the  appointment  of  Mr.  Mirza  MehdyKhai 
M.R.A.S.,  F.fJ.s.,  &c.,  to  act  as  Government  Director  ot 
Mines.  This  selection  is  a  very  appropriate  one,  as  the 
technical  training  which  Mr.  Mirza  Mehdy  Khan  has 
undergone  both  in  England  and  Germany  specially  fits  him 
for  the  duties  of  the  appointment.  He  is,  moreover,  a 
distinguished  Associate  of  the  Royal  School  of  Mines. 

Army  News.— The  following  addition  is  made  to  the 
regulations  for  the  appointment  of  Royal  Engineer  Officers 
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-who  elect  for  continuous  service  in  India  to  the  School 
of  Military  Engineering  at  Chatham : — It  is  to  be  dis- 
tinctly understood  that  an  officer  who  chooses  to  pass  in 
India  the  prescribed  examination  for  promotion  to  the 
rank  of  Major,  will  still  be  required  to  do  duty  at  Cha- 
tham for  eight  months,  in  order  to  make  himself  acquaint- 
ed with  the  progress  made  in  military  science  and  en- 
gineering. 

Good  Investments  for  Retired  Anglo-Indians. — 
For  a  Directorship  of  a  Company  qualification  is  required, 
that  is,  shares  to  the  amount  of  £200  or  £300  to  £1,000 
have  to  be  taken.  In  the  "  going,  "  well-established  Com- 
panies, Directorships  are  much  sought  after,  and  a  great 
deal  of  interest  is  required  to  got  on  to  one  of  these  Com- 
panies. For  an  investment  of  £1,000,  the  Director's  fees 
would  be  about  £200  to  £300  a  year ;  in  smaller  Compa- 
nies about  £300  qualifies,  and  the  remuneration  is  about 
£150  a  year. 

Our  Rangoon  Items. — Through  linking  of  rails  on 
Toungoo-Mandalay  extension.  The  report  in  the  Pioneer 
that  this  work  had  been  completed  is  premature,  as  through 
linking  of  the  rails  is  not  expected  to  take  place  before 
1st  May.  A  serious  accident  occurred  on  this  line  at 
the  47th  mile  fi"om  Toungoo.  Two  ballast  trains  got 
into  collision,  killing  9  people  and  wounding  others;  the 
drivers  and  guards  escaped  unhurt.  Mr.  A.  T.  Dods- 
worth,  late  Executive  Engineer,  P.  W.  D.,  died  at  Rangoon 
on  17th  April  1888. 

E.  I.  R.  BuRRAKUR  Branch  Extension.— We  are  in- 
formed that  a  Syndicate  is  in  course  of  formation,  under  the 
auspices  of  Messrs.  Bird  &  Co.,  to  finance  the  proposed  ex- 
tension of  the  E.  I.  R.  Branch  Railway  across  the  Burrakur 
towards  the  Jerriah  coal  field, which  scheme  theGovemment 
are  not  disposed  to  undertake.  It  is  in  contemplation  in  the 
first  instance  not  to  go  beyond  the  Kudia  River  at  Nirsha, 
about  5  miles  from  the  present  terminus  at  Burrakur. 
The  work  will  be  carried  out  by  the  E.  I.  R.,  the  river  cross- 
ing rendering  this  course  necessary. 

Bombay  Sewerage.  — It  is  satisfactory  to  find  a  writer, 
who  has  devoted  twenty  years  to  the  study  of  such 
questions,  of  opinion  that  the  double  system  of  sewerage 
(which  has  been  adopted  in  Bombay  and  in  part  carried 
out)  has  striking  advantages  for  separating  the  sewage 
proper  from  the  surface  drainage,  the  only  drawback 
being  that  of  expense.  But  in  Bombay  the  expense 
must  be  faced,  seeing  that  the  moasoon  floods  can  only 
be  carried  in  conduits  of  great  capacity  in  which  sewage 
would,  and  does  during  the  dry  weather,  remain  stagnant. 

Burrakur  Plough. — Mr.  M.  T.  Cox  reports  as  follows 
on  the  Burrakur  plough  : — "I  gave  it  a  fair  trial,  preparing 
3  bigas  of  land  for  a  sample  of  Purple  Straw  Wheat 
imported  from  Melbourne.  It  worked  well  and  satis- 
factorily, and  the  opinion  of  three  of  my  native  ploughmen 
who  tried  it,  was  that  they  preferred  it  to  the  '  Hindus- 
tan,' because,  in  using,  it  apjjroached  the  Indian  Nagol 
that  they  have  always  been  accustomed  to  closer  than  the 
'  Hindustan.'  In  my  opinion  it  is  quite  as  good  as  the 
'  Hindustan'  besides  offering  the  advantage  to  the  Planter 
of  being  so  much  cheaper." 

Tarkessur  Railway  Comp.\ny,  "Limited." — The 
Managing  Agent's  Eighth  Report  of  the  Tarkessur  Rail- 
way Company,  "  Limited, "  for  the  half-year  ending  31st 
December  1887,  shews  the  gross  revenue  for  the  half-year 
to  be  Rs.  1,16,1.58-7-0,  which  is  c(|uivalent  to  an  average 
earning  per  mile  per  week  of  Rs.  200-12-8.  After  pro- 
viding for  all  charges,  and   after  including  a  balance   of 


Rs.  1,856-3-5,  brought  forward  from  last  half-year,  there 
remains  a  net  balance  of  Rs.  51,603-14-7,  which  will 
admit  of  a  dividend  of  3  per  cent,  for  the  half-year,  and 
leave  Rs.  2,103-14-7  to  be  carried  forward. 

Not  a  White  Elephant. — The  Jubilee  Bridge  was 
erected  mainly  for  the  purpose  of  diverting  part  of  the 
heavy  downward  traffic  of  the  East  Indian  line  to  the 
Calcutta  side  of  the  river,  but  an  unexpected  develop- 
ment of  traffic  in  the  opposite  direction  is  now,  however, 
taking  place,  as  consignments  of  produce  from  Eastern 
Bengal  districts  are  beginning  to  arrive  at  Howrah  viw 
Naihati  Junction  and  the  Jubilee  Bridge.  From  this  it 
would  appear  that  Howrah,  despite  its  situation  on  the 
further  side  of  the  river,  possesses  advantages  as  a  goods 
terminus  which  are  not  shared  by  Chitpore  and  Sealdah. 

The  Kolhapore  Industrial  Exhihition. — The  In- 
dustrial Exhibition  at  Kolhapore  was  brought  to  a  close 
on  12th  April,  with  the  ceremony  of  presenting  prizes  to 
the  successful  exhibitors.  Colonel  Hunter,  c.B.,  c.s.L, 
presided.  An  interesting  report,  drawn  up  by  the  Honorary 
Secretaries,  Messrs.  Candy  and  Shannon,  was  read  by 
the  latter  gentleman.  The  exhibition  was  visited  by  over 
22,000  persons.  Public  interest  was  largely  aroused  in 
the  subject  of  technical  instruction  and  the  improvement 
of  local  industries.  Colonel  Hunter  expressed  pleasure 
at  the  gratifying  result  of  the  first  experiment  of  the 
kind  here. 

A  Gloomy  Outlook. — A  correspondent  asks : — It 
being  pretty  well  settled  that  the  Viceroy  will  leave 
India  in  August,  and  that  Lord  Reay  is  going  to  Simla 
to  act  as  Viceroy  till  the  arrival  of  Lord  Lansdowne, 
how  will  this  affect  the  Public  Works  Department  in 
which  so  many  changes  are  contemplated  and  pending  ? 
This  inquiry  ai"ises  from  Lord  Reay's  recent  action  in 
regard  to  the  P.  W.  D.  of  the  Bombay  Presidency ;  but 
there  need  be  no  apprehension  of  anything  of  the  sort 
occurring  under  the  Government  of  India,  for  the  acting 
tenure  will  be  too  short,  should  it  ever  occur,  for  dubious 
changes  or  dangerous  experiments. 

The  Bannu  Railway  Survey. — Wo  hear  that  Mr. 
Ramsay  has  arrived  at  Rawal  Pindi,  and  that  the  plans 
and  estimates  are  to  be  made  out  this  hot  weather,  and 
submitted  for  sanction.  There  are  three  alternative 
routes :  one  via.  Dera  Ismail  Khan  ;  one  from  Khusal- 
garh  at  the  terminus  of  the  branch  line  from  Rawal  Pindi, 
and  the  last  branching  off  from  Khundean  on  the  Sind- 
Sagar  Railway,  running  to  Mianwali  and  crossing  the 
river  between  that  point  and  Esa  Khel  or  Kala  Bagh, 
thence  skirting  round  the  hills  to  Bannu.  The  last  will 
probably  be  the  line  ultimately  adopted,  as  it  is  the  most 
direct  route  from  the  Indus  to  Bannu. 

Public  Works  Department. — A  correspondent  to  a 
Madras  paper  is  concerned  to  know  if  there  is  any  rule 
limiting  the  time  a  Military  Officer  in  the  Public  Works 
Department  may  be  away  on  field  service,  retaining  his 
footing  in  the  P.  W.  D.  ?  He  is  aware  of  a  certain  Royal 
Engineer  Officer,  who,  of  his  own  accord,  sought  field 
service,  and  left  the  Department  over  three  years  ago. 
That  Officer  is  still  on  field  duty,  his  name  remaining  on 
the  P.  W.  D.  list,  for  purposes  of  promotion.  It  is  an  open 
secret  that  he  does  not  mean  to  return  to  the  Department ; 
yet,  so  long  as  his  name  remains  on  the  list,  he  blocks 
promotion,  even  temporary.    How  long  is  this  to  go  on  ? 

Trades  Marks  and  Designs  Committee.— The  Press 
Association  understands  that  the  Trades  Marks  and 
Designs  Committee  will  probably  conclude  the  r  delibera- 


326 


INDIAN  ENGINEERING. 


[April  28,  '88. 


tious  this  month.  The  Comniittce  are  of  opinion  that 
the  Merchandise  Marks  Act  is  working  admirably,  and 
their  report  will,  it  is  expected,  contain  a  strong  recom- 
mendation to  the  Government,  not  onl}-  to  use  their 
inriuence  to  induce  the  Colonies  to  enact  similar  safe- 
guards, but  also  to  bring  diplomatic  pressure  to  bear  on 
foreign  Governments  with  the  same  object.  The  report 
will  also  probably  recommend  that  the  system  of  register- 
ing Sheffield  goods  be  extended  to  all  branches  of  the 
hardware  trade. 

Local  Maxufactcres  ix  Calcutta.— Messrs.  McGavin, 
Smith  and  Co.  have  favored  us  with  specimens  of  the 
locks  made  by  Das'  Chitpore  Lock  Manufactory,  of 
which  they  are  Sole  Agents.  They  are  made  in  several 
qualities,  the  best  being  in  every  way  equal  to  Chubb's, 
and  they  can  compete  fovorably  in  prices  all  round. 
Government  arc  using  these  locks  in  several  depart- 
ments, and  they  give  entire  satsfaction.  As  an  im- 
porUuit  local  industry,  this  undertaking  deserves  public 
support,  and  we  feel  sure  it  has  only  to  be  brought 
forward  to  ensure  for  it  the  undoubted  success  it 
merits.  Messrs.  McGavin,  Smith  have  also  favored  us 
with  samples  of  Calcutta  made  paulins,  rope  (hemp  and 
coir)  and  wire  gauze  and  netting,  which  we  find  equal 
to  anything  imported  into  the  country. 

The  Impeiual  Forest  School,  Dehra  Dun.— The 
interesting  ceremony  of  the  distribution  of  prizes  and 
certificates  to  the  successful  students  of  the  Imperial 
Forest  School  took  place  on  the  evening  of  the  21st  ulti- 
mo at  Phaudowala.  Mr.  W.  R.  Fisher,  the  energetic  and 
able  Director  of  the  School,  delivered  an  address,  as  usual, 
chiefly  for  the  benefit  of  the  students  returning  to  their 
respective  Provinces.  Out  of  the  20  students  in  the 
Senior  Ranger's  class  only  ten  obtained  the  Ranger's 
certificate ;  of  the  remaining  lot,  3  are  returning  with 
Forester's  certificates,  6  are  remanded  for  another  3 
months  to  improve  their  Forestry,  and  one  has  joined 
the  Junior  Ranger's  class  and  will  remain  in  the 
school  for  another  year.  No  student  gained  this  year  the 
certificate  with  honors  given  only  to  students  with  ex- 
ceptional merit. 

Opixiox.s  of  the  P  ress  on  Ourselve.s. — The  Tivies 
of  India  says  : — We  o  bsene  that  Indian  Engineering 
this  week  contains  an  excellent  drawing  and  description 
of  the  Victoria  Terminus,  Bombay.  The  plate  brings 
out  well  the  noble  proportions  and  varied  architectural 
beauties  of  the  magnificent  building  with  which  Mr. 
Stevens  has  adorned  our  city.  In  the  next  issue  of  the 
Journal  it  is  proposed  to  give  the  plans  of  the  structure. — 
The  Evening  News  says: — We  have  to  acknowledge 
receipt  of  Indian  Engineering  for  21st  April.  It  main- 
tains its  reputation  as  being  a  most  valuable  Journal  for 
members  of  the  profession  ;  and  the  printing  and  general 
get-up  is  second  to  nothing  on  this  side  of  India,  and 
does  the  Printer  great  credit.  The  present  nimiber 
contains  among  other  lithographs  an  admirable  ground- 
plan  sketch  of  the  new  offices  at  the  Victoria  Terminus  of 
the  G.  I.  P.  Railway  at  Bombay. 

Seebpore  Civil  Engineering  College. — Candidates 
for  aflmission  to  the  Engineer  Department  should  apply 
to  the  Principal  before  the  2.5th  May  next.  The  session 
begins  on  Monday,  the  4th  June.  Candidates  must  fur- 
nish proof  that  they  have  passed  the  Calcutta  University 
Entrance  Examination,  and  that  they  are  under  19  years 
of  age.  This  limit  will  be  raised  to  21  years  of  age  in 
the  case  of  candidates  who  have  passed  the  F.  A.  Examin- 
atiou  of  the  University,    Ten  scholarships  will  be  awarded 


to  students  entering  the  Engineer  Department  not  being, 
already  holders  of  junior  scholarships.  The  scholarships 
will  be  awarded  after  admiS'non  with  general  reference 
to  the  place  taken  by  candidates  at  the  Entrance  Ex- 
amination. Students  who  have  passed  the  University  En. 
trance  Examination  in  A))ril  are  eligible  for  admission  to 
the  Mechanical  Apprentice  Department  up  to  the  4th 
June  next.  They  must  send  in  their  applications  before 
25th  May. 

Building  Regulations  Wanted  inCalcutta. — A  local 
paper,  discussing  the  necessity  for  preventive  measures 
for  public  Sixfoty  in  Calcutta,  says : — It  may  be  quite 
correct  that  the  Municipality  have  no  authority  over 
buildings  that  do  not  threaten  to  fall  into  streets  ;  but 
there  should  be  some  authority  or  obligation  other  than 
that  of  the  occupiers  to  see  to  the  stability  of  buildings, 
whether  used  for  residential  or  business  purposes.  Ten- 
ants have  not  always  the  means  of  ascertaining  the  stability 
of  buildings,  and  landlords  have  often  a  tendency  to  make 
the  least  possible  do  in  the  way  of  repairs.  As  the  sub- 
ject has  been  mooted,  and  as  there  is  a  Bill  before  the 
Bengal  Council  dealing  with  all  matters  pertaining  to  the 
welfare  of  the  city,  it  would  be  well  to  take  the  oppor- 
tunity of  inserting  some  section  in  the  bill  that  would 
no  longer  leave  it  open  to  the  residents  to  be  crushed 
in  their  houses,  and  no  one  either  have  the  power  to  pre- 
vent such  "  accidents  "  or  be  responsible  when  they  occur. 

"  As  Others  see  Us." — A  Madras  paper  observes : 
"  The  Government  of  India  has  set  its  seal  of  approbation 
on  Indian  Engineering  in  calling  the  attention  of  the 
Chief  Secretary  to  the  Government  of  Madras  '  to  the 
articles  in  Indian  Engineering,  dated  the  30th  July  and 
13th  August  1887,  on  the  aWesiaii  boring  in  the  Sundcr- 
bunds,  in  which  a  suggestion  is  made  for  the  extension 
of  such  borings  generally  in  India.  They  might,  in  the 
opinion  of  the  Government  of  India,  be  usefully  brought 
to  the  notice  of  the  Committees  of  some  of  the  larger 
Municipalities  and  of  Local  Boards.' — G.  0.,  15th  November 
1887,  No.  2l79i.,  Local  and  Municipal.  The  articles 
with  the  two  illustrations  accompanying  them  are  also 
printed  in  an  Appendix  to  the  G.  0.,  for  the  information 
and  guidance  of  '  all  Presidents  of  District  Boards  and' 
Chairmen  of  Municipal  Councils.'  Indian  ENGiNEEiUNa 
cannot  get  a  more  flattering  certificate  of  efficiency  than 
the  testimony  the  Government  of  India  is  pleased  to 
afford  in  this  G.  0." 

Darjeeling-Himalayan  Railway  Company. — The 
Report  for  the  half-year  ended  31st  December  1887 
discloses  a  very  satisfactory  state  of  affairs,  the  net 
earnings  for  the  six  months,  after  providing  for  interest 
on  debentures,  was  Rs.  1,02,579-1-2,  to  which  fell  to 
be  added  Rs.  78-12-0,  the  amount  of  unclaimed  divi- 
dends to  30th  Juno  1884,  and  Rs.  10,347-7-10,  the 
balance  brought  into  the  account  from  30th  June  1887, 
making  the  total  surplus  available  for  distribution 
Rs.  1,13,006-5-0.  Out  of  this  an  interim  dividend  of 
4  per  cent,  was  paiil  in  February,  which  absorbed 
Rs.  70,000,  leaving  Rs.  43,006-5-0  to  be  dealt  with ; 
and  from  this  sum  a  further  dividend  of  2  per  cent, 
has  now  been  paid,  making  6  per  cent,  for  the  half- 
year  ;  Rs.  8,006-5-0  being  carried  forward  to  the  Profit 
and  Lo.ss  Account  of  the  current  half-year.  Taking 
Rs.  1,02,579-1-2  as  the  net  surplus  revenue  for  the 
half-year,  it  is  e(iual  to  5"8G  per  cent,  on  the  paid-up 
capital  of  Rs.  17,50,000  or  at  the  rate  of  clo.se  on  llf 
per  cent,  per  annum,  a  profit  on  railway  working  which, 
is  more  than    satisfactory,  being  unequalled,  we  believe,. 
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by    any   Riiil-road  Company  in  the    world   except  by    a 
small  mineral  line  in  Wales. 

The  Aht  System  for  the  Bolax. — We  glean  that  the 
experiments  recently  made  on  the  Bolan  Ghat  with  the 
Abt  system  proving  it  to  be  practically  a  failure  cannot 
be  considered  as  conclusive.  For  purpose  of  experi- 
ment a  length  of  7  miles  of  Abt  rack  road  and  two 
Abt  engines  were  got  out  from  Germany  at  a  cost  of 
over  four  lakhs  of  rupees ;  the  late  Member  for  Pub- 
lic Works  being  determined  to  thoroxighly  test  the 
system.  This  road  was  to  have  been  laid  on  a  gradient  of 
1  in  25  and  would  have  more  than  sufficed  for  the  length 
of  the  Bolan  Ghat  above  Hirok,  now  being  converted 
from  metre  to  broad  gauge.  Sir  Theodore  Hope  having 
left  India,  other  counsels  seem  to  have  prevailed,  and  but 
one  mile  of  Abt  rack  rail  was  laid  down  to  experiment  on. 
This  is  considered  an  inadequate  length  for  trial  of  a 
locomotive  engine.  It  is  no  test  of  steaming  capabilities  : 
and  as  the  Abt  engine  boiler  has  to  supply  two  pairs  of 
cylinders,  such  a  test  is  absolutely  necessary.  We  hear 
rumours  that  Mr.  Graff,  the  Austrian  Engineer  en- 
gaged by  Colonel  Wallace  to  lay  tliis  experimental 
line,  has  resigned,  the  management  of  these  experiments 
having  been  so  unpractical. 

A  Resolution. — The  present  system  of  grading  Sub- 
alterns of  Royal  Engineers  on  their  first  appointment  to 
the  Public  Works  Department  with  Civil  Engineers,  has 
been  under  the  consideration  of  the  Secretary  of  State 
and  the  Government  of  India,  in  connection  with  the 
([uestion  of  the  establishment  of  Royal  Engineers  to  be 
retained  in  India. — 2.  The  conclusion  arrived  at  is, 
that  under  the  existing  system  young  Royal  Engineer 
officers,  whose  service  in  the  Department  commences 
from  the  date  on  which  they  first  join,  are  placed  at  a 
disadvantage  in  comparison  with  the  Engineers  appointed 
from  the  Royal  Indian  Engineering  College  at  Cooper's 
Hill,  who  count  service  in  the  Department  from  the  date 
on  which  they  leave  college,  to  go  through  a  course  of 
practical  training,  either  in  England  or  India. — 3.  After 
a  full  consideration  of  the  relative  ages  at  which  the 
students  of  the  Royal  Indian  Engineering  College  obtain 
their  appointments  and  the  Royal  Engineers  obtain  their 
first  commissions,  it  is  considered  that  the  two  classes 
would  be  placed  on  an  equality  by  allowing  Royal  En- 
gineers who  enter  the  Department  as  Subalterns  after 
more  than  two-and-a-half  years'  military  service,  to  count 
their  service  in  the  Department  as  commencing  two-and- 
a-half  years  after  the  date  of  their  first  commission. — 
4.  His  Excellency  the  Governor-General  in  Council  is 
therefore  plea-sed  to  rule,  with  the  concurrence  of  the 
Secretary  of  State,  that  Subalterns  of  Royal  Engineers, 
appointed  to  the  Department  subsequent  to  the  year 
1872,  when  Engineers  from  the  Royal  Indian  Engineer- 
ing College  first  entered  the  Department,  shall  count 
their  departmental  service  as  commencing  two-and-a- 
half  years  after  date  of  first  commission,  unless  the  ac- 
tual date  at  which  they  joined  was  earlier ;  provided 
that  no  officer  shall  add  more  than  one  year  to  his  actual 
service  in  the  Department  under  this  rule. — 5.  In  pub- 
lishing this  decision,  the  Governor-General  in  Coui\cil 
flesires  it  shall  be  recognised  in  the  Department  generally 
that  departmental  seniority  gives  no  absolute  claim  to 
promotion,  since  in  the  words  of  the  Secretary  of  State's 
Despatch  of  19th  January  1888,  the  principle  on  which 
advancement  in  the  Department  is  based,  is  selection 
for  merit,  the  influence  of  seniority  alone  being  of 
.secondary  importance  in  most  cases. 


Current  gidMB. 


Material  U  arriving  daily  at  Manickpore  for  the  Manickpore- 
Jliaiisi  section  of  the  Indian  Midland  Railway. 

On  either  aide  of  the  Jhelura  Bailway  Bridge,  the  construction 
of  bridge  defence  works  has  been  taken  in  hand  by  the  Railway 
authoritie!:. 


It  is  aai<l  on  apparently  good  authority  that  £40,003  was  ex- 
pended in  advertising  the  Hyderabad-Decean  Mining  Company 
in  England. 

CoLONEi,  FiLGATE  leaves  for  England  in  middle  of  May,  and 
retires  on  the  expiry  of  his  furlough.  Major  Begbie  succeeds  even- 
tually to  his  appointment. 

A  SURVEY  for  an  irrigation  canal  in  the  Bhakkur  district  is 
well  forward.  The  country  neighbourhood  is  fertile,  but  want  of 
water  prevents  cultivation  at  present. 

The  Bengal  anil  North-Western  Railway  are  still  trying  to  get 
hold  of  the  Tirhoot  State  Railway,  and  we  understand  Sir  Cbarle  a 
Elliott  has  declared  in  favor  of  the  arranc;eraent. 

The  net  Indian  sea  and  land  customs  revenue,  exclusive  oE 
salt  revenue,  for  the  official  year  1887-88  anlo^n^e(l  to  Rs.  1,28,93,- 
COO,  as  against  Rs.  1,20,32,000  in  the  year  1886-87. 

Colon-el  F.  G.  Oldham,  re.,  Examiner  of  Accounts,  Military 
Works,  lia."",  we  hear,  obtained  six  months'  leave  to  England,  and 
will    be  succeeded  by  Mr.  J.  B.  Braddon  from  Calcutta. 

Telegraphic  news  has  reached  Hyderabad  that  the  shares  of 
the  Mining  Company,  which  at  one  time  touched  .£14,  have  drop- 
ped within  the  last  few  days  to  £7,  and  are  still  falling. 

The  question  of  building  new  Municipal  offices  in  Bombay 
has  at  hat  been  settled,  the  Corporation  having  decided  by  20 
votes  to  11  to  adopt  the  site  opposite  Bori  Bunder  Station. 

Mr.  Sted  Ali  Belgrami,  the  Government.  Director  of  Mines, 
Hyderabad-Decean,  has  been  appointed  to  act  as  Home  and  Rail- 
way Secretary  during  the  suspension  of  Sirdar  Diler  Jung. 

Colonel  Conway- Gordon,  the  Director  of  State  Railways, 
left  Lahore  for  Quetta  in  company  with  Colonel  Wallace,  the 
Driector  of  the  North-Western   Railway,  to  inspect  the  line. 

We  hear  that,  for  the  present.  His  Highness'  Government  does 
not  propose  to  appoint  a  Director  to  the  Mining  and  Railway  Com- 
panies, as  it  is  not  considered  necessary  to  fill  the  vacancy  at 
once. 

Mb.  W.  H.  White,  Executive  Engineer,  Morvi  State,  has 
been  permitted,  by  His  Highness  the  Thakore  Saheb  of  Morvi, 
to  spend  Rs.  2.S0,00O  in  six  months  on  the  extension  of  the 
Morvi  State  Railway  from  Wankaner  to  Rajkot. 

Sir  Charle-s  Elliott,  Member  of  Council,  Public  Works  Depart- 
ment, and  Colonel  Conway  Gordon,  Director  of  Railways,  arrived 
at  Lahore  last  week  and  were  met  at  the  Station  by  the  Heads  of 
Departments  belonging  to  the  North-Western  Railway. 

Colonel  J.  Stewart,  r.a.,c  i.e..  Superintendent  of  the 
Government  Harness  and  Saddlery  Factory,  Cawnpore,  who  is 
now  in  Scotland  on  eighteen  nonths'  furlough,  has  expressed  his 
intention  of  returning  to  India  early  in  Septeml>er  next. 

The  Secunderabad  Water-Supplv  project  io  being  pushed  on 
under  the  supervision  of  Major  Fox,  R.E.  The  roads  through 
which  the  pipes  are  to  be  laiil  are  being  surveyed,  and  we  learn 
that  the  work  is  to  be  taken  in  hand  at  no  distant  date. 

Work  in  connection  with  the  construction  of  the  Chenab 
Bridge  over  the  Ravi  at  Shere  Shah  has  been  commenced  ;  the 
work  is  under  charjie  of  Mr.  Bell,  who  has  constructed  the 
two  great  bridges  over  the  Sutlej   at  Ferozepre,  and    Adamwhan. 

From  the  annual  report  just  issued  for  1886-87,  we  gather 
that  at  the  end  of  the  year  under  review  the  area  of  the  Sind 
forests  was  699  square  miles  and  409  acres,  a  gain  of  26  square 
miles  and  203  acres  over  the  area  .-is  it  stood  on  the  Ist  April 
1886. 

A  thunderstorm,  accompanied  by  a  gale  of  exceptional  violence 
broke  over  Mandalay  last  week.  The  iron  sheeting  from 
roofs  of  houses  was  blown  about,  while  the  famous  spire  above 
the  Throne  Room  in  the  Palace  was  shaken  like  a  reed  and  novr 
remains  bent. 

We  are  very  much  astonished  to  hear  that  a  telegram  has  been 
received  here  to  the  effect  that  only  3,000  out  of  the  12,50)  shares 
in  the  Mining  Company  purchased  by  His  Highness'  Government 
are  registered  in  the  Companv's  books  in  London.  What  has  be- 
come of  the  remaining  9,500  ? 
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TnK  cfinBfniction  of  the  great  road  from  Dera  Ghazi  Khan  to 
the  Pishiii  is  being  rapidly  pushed  on.  The  cost  will  be  about  8 
lakhs  when  finished,  but  doubts  are  expressed  regarding  the 
possibility  of  watering  and  provisioaing  the  transport  should  the 
road  be  used  in  time  of  war. 

Mr.  Douglas,  Government  Examiner  of  Accounts,  East  Indian 
Railway,  has  been  appointed  officiating  Examiner  of  Accounts, 
Bengal,  in  addition  to  his  own  duties,  as  a  temporary  arrange- 
ment, in  the  place  of  Colonel  Trail,  U.K.,  Examiner  of  Accounts, 
Bengal,  who  goes  on  leave  immediately. 

CoLOSKL  J.  G.  Forbes,  Chief  Engineer.  Irrigation  Branch, 
and  Secretary  to  the  Government  of  the  Nortli-West  Provinces 
in  the  Public  Works  Depirtment,  takes  charge,  in  addition  to 
his  own  duties,  of  the  office  of  Chief  Engineer.  Buildings  and 
Koads  Branch,  in  the  place  of  the  late  Colonel  D.  Ward. 

Major  I)oRW.\RD,  R.E.,  On  being  relieved  of  his  appointment 
as  Commanding  Royal  Engineers.  Upper  Burma  Field  Force, 
has  been  directed  to  proceed  to  India  ;  and  Captain  E.  W.  Dun, 
Deputy  Assistant  Quartermaster-General,  Intelli>;ence  Bi.inch,  lias 
been  transferred  to  the  Head-quarter  Office  at  Simla  in  the  same 
capacity. 

For  the  past  three  years  there  have  been  no  tloo'ls  iu  the  River 
Mulleer,  consequent  to  the  scanty  rainfall  ;  the  result  is  that  the 
water-supply  of  Kerachi  is  seriously  affected  ;  bit  Mr.  Strachau, 
with  his  usual  energy,  is  devising  means  for  bringing  down  a 
stream  from  a  spot  some  seven  miles  higher  than  the  existing 
well,  to  supplement  the  present  very  limited  supply. 

It  was  proposed  lately  at  Madras  to  levy  a  tax  of  one  anna  per 
gallon  on  all  imported  kerosine,  but  at  a  meeting  of  the  Municipal- 
ity last  week  it  was  decided  that,  as  an  alternative,  a  tax  of  one 
anna  six  pie  per  pound  should  be  levied  on  all  tobacco  consumed 
in  the  city.  The  necessity  for  increased  taxation  has  aiisen  from 
the  large  outlay  to  be  incurred  on  water-supply  during  the   year. 

Owixo  to  increasing  traffic,  the  Madras  Harbour  Trust  Board 
have  tested,  and  are  thorousrhly  renovating,  the  pier,  under  the 
superintendence  of  the  Engineer  of  the  Harbour  Works.  The 
whole  structure  is  to  be  completely  overhauled,  and  renlanked 
closer  than  before.  For  the  convenience  of  passengers  two  sub- 
stantial teak  siding  ladders  will  also  be  substituted  for  the  old  rick- 
ety ones  now  in  use. 

The  Karachi  Harbour  defences  are  being  pushed  on  very  rapid- 
ly, and  a  large  body  of  laborers  are  busy  throwing  ud  embank- 
ments and  making  the  masonry  walls  and  curtains.  The  Garrison 
battery  have  been  encamoed  for  over  a  month  at  Manora  mount- 
ing guns,  and  soon  their  Barracks  there  will  be  put  in  hand.  The 
harbor  works  too  are  projressing  rapidly  and  the  new  ship 
wharves  are  in  active  construction. 


Jcttcrs  ta  tkc  dbitar. 


The  Editor  detire*  it  to  he  dittmctly  understood  that  he  does  not  hold 
hinudf  responsible  for  the  opinions  expressed  hy  correspondents.] 

COKE  ADULTERATION. 
Sir, — I  beg  to  endorse  the  views  enunciated  by  one  of  your 
correspondents  in  the  last  issue  of  your  Journal  on  the  above  sub- 
ject, and  in  doing  so  I  can  support  my  position  by  the  fact  that 
Mr.  Niven's  advertisement  in  the  Calcutta  dailies  is  the  outcome 
of  an  uimsually  large  stock  of  unsold  coke  at  the  Gas  Works,  the 
product  of  which  is  not  able  to  hold  its  own  in  the  open  market 
under  fair  competition  with  colliery-made  coke  which  is  unques- 
tionably superior  iu  many  respects  to  the  former  article. 

Indian. Miner. 


A  CRY  FOR  .JUSTICE. 

Sir, — From  the  conversation  I  harl  the  pleasure  of  holding 
with  yon  the  other  day,  I  could  make  out  that  it  w.as  evidently 
more  owing  to  your  want  of  a  definite  knowledge  of  the  Native 
Engineers,  that  your  views  have  formed  8\ich  an  unfavorable 
estimate  of  their  capacities.  The  Native  Engineers  have  all 
alone  done  their  work  to  the  best  of  their  abilities,  and  have 
as  far   as    records   shew   proved    themselves   equal    to   their  task. 

They  have  got  no  kith  and  kin  in  the  influential  quarters  of  the 
official  world,  and  that  alone  ought  to  convince  an  impartial 
judce  that  but  for  their  merit  they  would  have  long  ago  lost 
their  ground. 

Times  have  now  altered,  and  with  the  almost  annual  recruits 
from  the  high-soundinsr  Royal  Indian  Engineering  College,  passed 
students  who,  because  they  happen  to  pass  out  of  that  Institution, 
are  considered  something  like  a  set  of  super-human  beings  with 
double  stars  prefixed  to  their  names  in  the  Classified  List,  the 
Native  Engineers  in  spite  of  their  requisite  knowledge  are  being 
considered  as  useless,  and  hence  are  getting  neglected.  They  are 
as  a  rule  afraid  to  m  ike  themselves  conspicuous  by  protestations 
when  they  are  outstripped  by  striplings  by  dozens  of  years  their 
juniors. 

If  those  that  control  power  are  obstinately  bent  upon  making 
an  abuse  of  it,  by  passing  over  the  claims  of  the  Native  Engi- 
neers, it  is  not  their  fault.  They  are  a  weak  minority,  and,  as  I 
said  before,  ciunot  venture,  throush  fear  of  losing  even  what 
they  enjoy,  to  assert  their  claims.  If  matters  were  dealt  out  as 
thev  should,  long  before  the  world  would  have  seen  the  late 
Kanhya  Lai  a  Superintending  Engineer  or  Babus  MadhubChundra 
Boy  and  Bhola  Nath  Dass  far  higher  in  the  List  than  what  they 
are  now  entered  as. 

The  hue  and  cry  lately  raised  from  the  evidence  of  some  of 
the  members  of  the  superior  grades  of  the  service  before  the 
Public  Service  Commission,  condemning  the  Native  Engineers  as  a 
whole,  are  the  outcome  of  a  most  unjust  and  one-sided  con- 
spiracy as  it  were.  Reason  and  equity  have  given  place  to  a 
feeling  of  jealousy  as  it  were,  to  see  the  subject  race  walk  on 
the    same  level  with  the  ruling. 

The  present  letter  you  will  please  understand  is  entirely  a 
friendly  one,  meant  to  explain  to  you  the  position  of  the 
Native  Engineers,  which  in  my  humble  opinion  is  a  very 
pitiable  one.  It  is  easy  to  judge  others  harshly,  but  not  so  easy 
to  deal  justly  with  them. 

"  In  other  men  we  faults  can  spy 
With  curious  and  sharp  sighted-eye, 
Each  little  speck  and  blemish  find 
To  our  own  greater  errors  blind, 
Ere  we  condemn  another's  sin 
Let  our  own  hearts  look  within." 

If  what  I  have  written  helps  in  any  degree  to  create  an  im- 
pression, or  tends  to  alter  your  pre-arrived  conclusions  with 
respect  to  the  poor  Native  Engineers,  I  shall  consider  myself 
more  than  amply  rewarded  for  all  the  time  and  labor  I  have 
devoted  in  this  letter. 

April  7,  1888.  R.  N.  B. 

[Our  correspondent  has  completely  misunderstood  our  meaning.  We 
have  never  deprecated  indigenous  talent  and  would  like  to  see  a  larger 
scope  given  to  its  employment  as  occasion  arises.  But  judging  from 
the  published  reports  of  the  Indian  Engineering  Colleges,  are  the 
results  so  hopeful  as  to  justify  Government  to  utilize  more  exten- 
sively the  products  of  those  institutions  in  the  higher  grades  of  the 
service  ?  The  passed  students  of  Cooper's  Hill  College  to  whose  re- 
cruitment in  the  Department  our  correspondent  takes  exception  have 
had  better  opportunities  of  mastering  tlieir  profession,  witli  ampler 
experience  than  could  ever  be  attained  by  an  Indian  pupil.  The  cases 
are  not  analogous  and  a  comparison  between  the  two  would  be  invidi- 
ous.—Ed.,  /.  E.] 


MR.  BLIGH'S  FACTS  AND  FIGURES. 
Sir,— Mr.  Bligh,  the  author  of  "  New  Types  of  Cheap  Roofs," 
«ay8,  in  your  issue  of  24th  September  1887,  page  207,  that  "The 
E«»t  Indian  rails  are  5i  inches  deep,  have  a  sectional  area  of  1-9 
square  inches,  and  the  value  of  I,  the  moment  of  inertia,  is  24'7.  The 
"Vignole's  rails  are  4^  inches  deep,  5  84  square  inches  area,  and  the 
value  of  I  is  144.  "  Now,  the  areas  of  the  sections  are  very  near- 
ly as  above  stated,  except  that  the  E.  I.  rails  have  only  7-6  square 
inches.  But  the  chief  discrepancy  appears  to  be  in  the  values  of 
I,  which,  as  calculated  from  the  actual  cross  sections  of  the  rails, 
are  very  neariy  as  given  below  :  — 

Values  of  I. 
E.  I.  rails    ...  ..  ...  ...  ...  2071 

O.R  Rails...  ...  ...  ...  ...  1366 

Will  Mr.  Bligh  kindly  enlighten  us  by  showing  how  he  arrived 
at  the  results  given  in  the  above  extract  ;  as  in  the  case  of  their 
being  over-estimated,  the  results  deduced  therefrom  would  neces- 
•arily  be  affected  in  the  same  proportion. 

X. 


TABLES  FOR  ROLLED  IRON  BEAMS. 

Sir, — I  am  sorry  I  have  not  been  able,  owing  to  indisposition 
and  press  of  work,  to  send  an  earlier  reply  to  Mr.  Hodson's 
criticisms  on  my  Tables.  In  ray  first  article  on  the  subject,  I  fully 
explained  the  method  I  proposed  to  adopt  for  the  computation  of 
these  Tables,  and  yet  for  full  five  months  there  was  not  a  voice 
against  it.  However,  it  is  never  too  late  to  mend,  and  I  must  say, 
now  that  my  attention  is  drawn  to  certain  cases  where  my  Tables 
do  not  give  satisfactory  results,  that  their  application  must  be 
limited  to  certain  ratios  which  I  will  presently  explain. 

At  the  same  time  I  must  add,  that  I  never  anticipated  that  the 
following  practical  considerations  will  be  lost  sight  of  in  deter- 
mining the  section  of  a  beam  : — 

(a.)  That  the  flange  should  not  be  narrower  than  ^th  of  depth, 
or  else  the  beam  will  not  possess  sufficient  lateral  stiffness  without 
transverse  bracing  of  some  sort. 

(6.)  That  the  flange  should  not  be  wider  than  Jth  depth, 
otherwise  the  section  will  not  be  an  economical  one. 

(c.)  The  depth  should  not  exceed  ^Vth  span,  otherwise  the 
web  will  not  possess  sufficient  lateral  stiffness,  and  the  beam  is 
likely  to  lateral  disfigurement. 

Within  these  considerations,  I  am  positive  that  ray  Tables  will 
always  give  accurate  results. 

Now,  the  illustrations  selected  by  Mr.  Hodson,  go  against  one 
and  all    the    above  conditions.    I    don't  complain  of  his  action, 
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because  I  had,  while  doing  the  mechanical  work  of  arithmetical 
calculations,  inadvertently  given  figures  for  all  sorts  of  sections 
up  to  rf=-tVth  span. 

That  some  such  tables  are  wanted  by  the  profession  is  clear 
from  the  demand  for  my  Tables  to  which  Mr.  Hodsou  refers,  and 
unless  he  or  any  other  gentleman  undertakes  to  supply  us  with 
better  ones,  I  propose  to  revise  the  figures  of  my  Tables  for 
depths  between  I'jth  and  j'jth,  up  to  which  I  will  presently  shew 
that  they  are  quite  reliable. 

Mr.  Hodson  doubts  the  accuracy  of  Trautwine's  formula  and 
questions  its  applicability  on  the  ground  that  it  involves  the 
assumption  that  the  stress  varies  as  cube  of  the  span,  whereas  he 
thinks  it  should  always  vary  as  square  of  the  span.  In  order  to 
explain  the  above  assumption,  it  is  necessary  to  draw  your  atten- 
tion to  the  theories  of  finding  stresses  on  beams,  and  every  work 
on  Applied  Mechanics  distinctly  lays  down  that  there  are  two 
methods — (1)  Transverse  strain,  which  ensures  that  the  beam  is 
strong  enough  to  carry  the  load  ;  (2)  Limit  of  deflection,  which 
means  that  the  beam  should  be  stiff  enough,  so  as  not  to  injure 
its  superstructure,  and  that  the  deflection  is  not  so  great  where 
the  law  of  elasticity  will  be  no  more  applicable. 

These  two  methods  are  quite  independent  of  each  other  ;  in 
the  former  the  variation  is  as  square  of  the  span,  and  in  the  latter 
as  cube  of  the  span. 

In  order  that  a  beam  should  satisfy  both  conditions,  namely, 
strength  and  stiffness,  the  problem  should  be  solved  by  both 
methods,  and  whichever  gives  the  safe  results  is  to  be  adopted. 

Comparison  of  deflection  formula  given  in  Stoney  (1873  edition), 
page  178,  with  the  transverse  formula  given  in  the  same  book, 
page  47,  will  satisfy  your  readers  as  to  the  reason  of  the  variation 
as  cube  of  the  span. 

Trautwine's  formula  adopted  in  my  Tables  is  no  more  than  or- 
dinary deflection  formula,  with  the  substitution  of  moment  of 
inertia  by  certain  functions  of  area  and  depth. 

Few  words  about  moment  of  inertia,  which  Mr.  Hodson  thinks 
is  merely  a  work  of  arithmetic  to  find. 

I  beg  to  differ.  Mr.  Hodson  has  given  a  method  which,  so  far 
as  his  notations  express,  is  based  on  the  assumption  that  the 
thickness  of  web  is  equal  to  the  mean  thickness  of  flanges,  which 
does  not  agree  with  practice.  For  the  correct  shape  of  girders 
let  your  readers  see  Major  Cunningham's  Applied  Mechanics,  page 
215. 

To  find  the  moment  of  inertia  of  this  figure  correctly,  when 
there  is  absolutely  no  data  to  be  found  in  any  of  the  catalogues, 
is  not  an  easy  matter,  and  for  that  reason  I  selected  a  formula 
which  only  requires  the  area  and  depth,  area  being  easily  compu- 
table by  multiplying  the  weight  in  lbs.  per  foot  by  '3. 

Let  us  assume  Trautwine's  method  as  sufficiently  correct  for 
stiffness  and  Stonev's  formula  for  strength,  which  is  as  follows  : — 

Where     S=  constant 

=  460    for    rolled   iron   girders    with   flanges   of 

equal  area  (see  Stoney,  page  48) 

'W=  breaking  weight 

1=  length  in  inches 

d=  depth  in  inches 

a=  sectional  area  in  inches 

Trautwine's  formula  as  reduced  in  my  first  article  (see  page  239  of 

Vol.  II  of  Indian  Engineering  of  1887)  was — 

1350d» 
Iff  =—^3 —  xa  ...  ...  ...  (2) 

Where 


w=  safe  load  in  lbs.  per  foot  run 
rf=  depth  in  inches 
1=  span  in  feet 

a—  weight  of  beam  in  lbs.  per  foot  run. 
To  avoid  confusion,  let  us  reduce  both  formula;   to   common   nota- 
tions and  let  us  call 

!ff=    safe   working  load   in   lbs.    per   foot  =  Jrd   the 
breaking  weight  for  steady  load  (see  Rankine's 
Applie<l  Mechanics,  1876  edition,  article  247) 
L=  length  in  feet 
d=  depth  in  inches 
A  =  area  in  square  inches 
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In   order   to   find    the  limit  up  to  which  each  method  should  be 
used,  equate  (3)  with  (4). 

A(ix2240      13500rf^  A 
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y-  =  -  -  nearly,  i.e.,  the  proportion  of  depth  to 

length  is  ^'j. 

Ill  other  words,  the  strength  formula  will  gave  safer  results  up 
to  (^  =  ^'11  *"d  the  stiffness  formula  for  depths  of  ^\  and  under  ; 
that  is  to  say,  the  Trautwine  method  is  applicable  for  depths  = 
^'j  and  under,  and  for  depths  greater  than  ^\,  strength  formula 
should  be  used.  The  figures  given  in  ray  Tables  from  Vs  to  jV 
will  therefore  have  to  be  revised.  As  soon  as  I  can  find  time,  I 
propose  to  send  you  revised  tables  giving  the  safe  loads  calculated 
by  the  transverse  formub.  above  explained  up  to  d^Jf  and 
retaining  the  present   figures  for  rf  =  5'i  and  under. 

In  the  meantime  I  shall  gladly  welcome  further  criticisms,  and 
especially  with  regard  to  the  use  of  factor  of  safety  3  in  the 
breaking  weight  formula,  for  which  there  is  a  good  authority  and 
which  I  consider  enough  for  another  reason  too,  namely,  that  the 
beams  are  supposed  to  be  freely  supported,  while  in  practice  the 
ends  are  always  built  in. 

L.\noRB  ;  April  16,  1888.  Ganga  Ram. 

^eU)  §ooks  ant)  ^ejjrints. 
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THE  GREAT  INDIAN  PENINSULA 

RAILWAY  VICTORIA  TERMINAL  BUILDINGS, 

BOMBAY. 

Ill 

We  now  come  to  the  drum  of  the  dome,  which  is 
pierced  by  eight  large  windows  with  geometrical  tym- 
pana, each  window  having  two  lights.  The  windows  and 
tympana  are  filled  in  with  richly  coloured  stained  glass  of 
ornate  design,  the  Railway  Co.'s  arms  and  monogram 
being  freely  introduced,  which  have  a  most  pleasing  and 
artistic  eftect.  Above  the  windows  is  a  massive  foliated 
cornice  4ft.  in  depth  with  corbels  on  which  black  mai'ble 
columns  with  caps  are  supported,  and  from  which  the 
main  ribs  of  the  dome  spring. 

The  dome  is  constructed  of  solid  cut-stone  masonry 
and  is  octagonal  in  form,  having  eight  large  moulded 
and  carved  ribs  converging  upwards  from  the  caps  of  the 
columns  supported  by  corbels  before  mentioned  at  the 
angles  to  a  central  richly  carved  stone  pendant  at  the 
top,  which  forms  the  key  and  carries  the  pedestal  on 
which  the  colossal  stone  figure  of  "  Progress "  is  fixed. 
The  height  of  this  figure  including  base  is  16ft.  Gin. 
and  weighs  about  7i  tons.  The  figure  forms  the  crown- 
ing feature  of  the  dome,  and  is  about  180ft.  from  ground 
level.  Much  difficulty  was  experienced  in  raising  the 
massive  stones  of  this  figure  to  such  a  great  height,  with- 
out damage,  and  great  credit  is  due  to  the  native  work- 
men for  the  skilful  manner  in  which  they  hoisted  them. 
The  depth  of  the  main  ribs  of  the  dome  at  springing  is 
4ft.  5iu.  and  2ft.  lOin.  at  the  top,  and  the  vaulting 
between  the  ribs  varies  from  2ft.  Sin.  in  depth  at 
the  springing  to  Sin.  at  the  top.  The  ribs  and  vaulting 
were  constructed  without  centering  or  supports,  al- 
though it  was  originally  considered  necessary  to  sup- 
port them  in  the  same  manner  as  is  done  in  the  con- 
struction of  ordinary  groining  with  ribs  or  cross  arches. 
It  was  found  by  experimenting  that  by  dovetailing  the 
ends  of  the  stone  rings  or  courses  of  vaulting  into  the 
sides  of  the  main  ribs,  and  pinning  each  stone  above 
with  metal  pins  that  supports  were  unnecessary.  The 
dovetailed  stones  formed  the  end  tie  of  each  course  also. 
The  joints  of  the  voussoirs  of  the  rings  of  vaulting,  radiate 
to  the  centre  horizontally  and  to  the  centre  of  the  curve 
vertically  up  to  within  Sin.  of  the  outer  face,  where 
they  become  horizontal.  The  voussoirs  are  keyed  hori- 
zontally with  strong  metal  keys  set  in  Portland  cement. 
each  course  forming  a  complete  tie  between  the  ribs  and 
80  reducing  the  horizontal  thrust  to  a  minimum.  Each 
course  or  ring  of  masonry  was  set  in  Portland  cement 
and  was  completed  before  the  next  upper  course  was 
commenced.  The  external  sides  of  the  voussoirs  are 
weathered  somewhat  in  the  shape  of  tiles.  This,  together 
with  the  horizontal  Sin.  joints,  insures  the  dome  being 
water-tight.  The  line  of  equilibrium,  that  is  a  line 
found  by  experiment  and  calculation  to  pass  through 
the  middle  third  of  the  vertical  section  of  the 
dome,  was  carefully  adhered  to  throughout  for  safety. 
The  dome  is  plainly,  but  effectively  decorated  with 
bands  of  blue  stone  and  ornamental  red  scrolls,  both  on 
the  exterior  and  interior  sides.  From  the  Hall  and  stair- 
case the  whole  of  the  construction  of  the  dome  is  ex- 
posed to  view,  which  has  an  imposing  effect. 

The  Victoria  Terminal  Buildings  were  commenced  in 
a  slow  manner  in  1S79,  but  in  the  following  year  they 
were  pushed  on  with  rapidly  and  have  continued  to 
do  so  up  to  the  present  time  ;  it  is  expected  that  all 
will  be  completpd  next  month  (April) ;  the  cost  will 
amount  to  about  27  lakhs  of  rupees ;  and  the  buildings  will 
we  believe,  as  stated  in  a  previous  number  of  our  Journal' 
be  one  of  the  largest  Railway  terminal  buildings  in 
existence,  and  certainly  the  most  extensive  modern  archi- 
tectural work  yet  erected  in  India 


PROPERTIES  OF  FLUIDS. 

By  a.  Ewbank. 
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fig.  21. 


A  WEDGE-shaped  body,  like  that  in  fixj.  21,  affords  a 
simple  illustration  of  pressures  that  slope  upwards  and 
support  a  floating  body.  An  ordinary  vessel  has  its  sides 
not  plane,  but  curved.  In  this  case  we  have  over  the  col- 
lection of  small  immersed  areas,  a  number  of  forces  or 
pressures  which  slope  upwards  at  different  angles  to  the 
horizon.  But  Avhcn  all  these  small  pressures  are  resolved 
into  vertical  and  horizontal  forces,  we  shall  finally  have  a 
vertical  resultant  acting  upwards.  This  resultant  is  in 
magnitude  equal  to  the  weight  of  the  vessel  and  its  cargo. 


fig.  26. 


As  another  simple  shape  for  a  floating  body,  let 
us  consider  a  cylinder.  Let  such  a  hollow  cylinder 
contain  sufficient  mercury.  Then  it  will  float  mth 
one  plane  circular  end  immersed  and  horizontal,  or  we 
may  say  that  the  axis  of  the  cylinder  will  be  vertical 
if  such  a  floating  body  fig.  15  or  fig.  2G  represents  a 
thin  horizontal  layer  or  stratum.  Round  this  layer 
we  have  a  convex  surface,  any  very  small  portion  of 
which  may  be  considered  like  a  small  portion  of  a 
plane  vertical  surface.  Over  the  convex  surface  of  the 
whole  layer  acts  pressures  P,  Q,  R,  S.  .  .  .  Their  lines 
of  action  all  pass  through  C,  the  centre  of  the  thin 
layer.  If  the  layer  is  not  extremely  thin  it  would 
be  more  exact  to  say,  that  all  the  lines  of  action  of 
the  pressures  P,  Q,  &c.,  pass  through  a  point  F.  This 
point  F  is  vertically  below  C  which  is  the  geometrical 
centre  of  the  volume  of  the  layer.  Instead  of  think- 
ing whether  the  layer  is  thin  or  thick  we  may  say  that 
any  2^rcssure  P  over  any  small  portion  of  the  con- 
vex STirface  has  a  line  of  action  which  if  produced  pass- 
es through  the  axis  of  the  cylinder.  All  the  pressures 
over  a  horizontal  layer  have  lines  of  action  meeting 
in  one  and  the  same  point  of  the  axis.  This  is  true  what- 
ever be   the   thickness   of  the   layer. 

These  statements  however  are  only  true  if  the  cylinder 
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and  the  water  are  both  at  rest.  If  both  cylinder  and 
water  be  at  rest,  the  pressure  at  any  point  D  of  the  im- 
mersed convex  surface  should  act  along  a  line  N  D  which 
if  produced  cuts  the  axis.  Let  H  D  G  be  a  horizontal  line 
touching  the  convex  surface  at  D.  Then  if  K  D  be  some 
line  in  the  angle  N  D  G,  and  L  D  be  some  line  in  the 
angle  N  D  H  we  have  asserted  that  when  cylinder  and 
water  are  both  at  rest,  the  pressure  R  at  D  does  not  act 
along  such  a  line  as  K  D,  or  along  such  a  line  as  L  D.  If 
this  statement  does  not  commend  itself  to  the  student  as 
intrinsically  reasonable  he  must  consider  it  as  proved 
solely  by  experiments. 

Suppose  that  D  C  A  is  90^  and  that  we  begin  to  pull 
or  push  the  cylinder  horizontally  through  the  water.  Let 
C  move  towards  A,  i.e.,  parallel  to  H  G.  Then  all  the 
pressures  round  a  thin  horizontal  layer  are  altered.  We 
suppose  the  cylinder  so  to  move  that  its  axis  remains 
vertical,  and  that  the  line  C  D  does  not  change  its  direc- 
tion. In  this  case  every  point  of  the  cylinder  has  the  same 
velocity  as  has  the  centre  C.  In  such  a  case  the  cylinder 
does  not  spin,  it  moves  in  one  direction  and  has  no  rotation. 
Such  a  movement  is  as  simple  as    can  be  imagined. 

Now  in  this   case  the  pressure  at  D  will  no  longer  be 
along  N   D.     It  will  be  along  some  line  like    K  D.     If 
the  cylinder  moved  backwards,  i.e.,  from  C  towards  B,  the 
pressure  at  D  would  be  along  some  line  like  L  D.     When 
the  cylinder  moves  from  C   towards  A,  there  is  at  D  a 
certain  fi-iction  between   the  surface  and  the  water.     This 
friction   on   the    cylinder   is   a  force  from  D  towards  H. 
This  new   force,   due  entirely  to  the  movement   of  the 
cylinder,  will,  when  combined  with  the  old  normal  pressure 
along  N  D,  give,  as  we  have  stated,  a  force  slantwise  to 
the  line  H  G.  If  the  new  friction  force  is  small,  the  angle 
K  D  N  will  be  small.     As   for  the  pressure  at  A  it  will 
not  change  its  direction,  but  it  will  have  a  greater   mag- 
nitude.   This  perhaps  is  clear.    What  is  not  perhaps  so  clear, 
but   is  equally   true,   is   that   the   pressure  at  B,   while 
retaining  its  direction,  is  diminished  in  intensity. 
_  If  this  be  doubted,  let  us  imagine  that  the  forward  velo- 
city given  to  C  was  very   great.     Then  a  vacuum    would 
for  a    moment    be     created   behind    B,    and    therefore 
the   pressure   there    would   vanish  entirel}-.      When   the 
cylinder  moves  with   any  finite   velocity,  all  the  pressures 
on  the  forward  half  of  the  cylinder  D   A   O    will   be  in- 
creased. They  will  also  have  their  directions  altered.     The 
single  exception    to  this  alteration   of  direction  is   at  the 
point  A,  or    rather   along  that  vertical  line  which    pa.sses 
through  A  and  which  lies  in    the  surface  of  the  cylinder. 
Instead    of  moving   the    cylinder    one   way    we  might 
imagine  the  cylinder   at  rest,  and   the  water  moving  the 
other  way.     Such   is  the    case  of  a  vessel   at   anchor  in 
a  river  or  other  mass  of  water  which  has  a  current. 

Such  a  vessel  as  that  indicated  by  %.  1.5  or  Jig.  26 
may  be  moved  in  any  horizontal  direction  with  equal 
facility.  That  is,  a  given  force  applied  to  the  vessel 
northwards  or  eastwards  will  make  the  vessel  move 
either  north  or  east,  respectively,  with  the  same  velocity. 
The  vessel  is  supposed  to  be  in  an  ocean  or  large 
lake.  But  if  the  vessel  have  its  horizontal  section  nar- 
row in  one  direction  and  elongated  in  a  perpendicular 
direction,  then  its  readiness  to  be  move  1  by  external 
forces  is  not  the  same  in  various  directions 

fig.    27. 


Suppose  as  a  simple  case  we  have  a  wooden  plank  whose 
breadth   is   A  D  and    length  A  B,   its   thicknes.s  is  not 
shewn    in   the   figure.     Then   we  know   by   experiment, 
that    such   a    body     is    more    easily    moved     in     the 
direction   E  F    than     in   the   direction   G  H.   If   A  C 
be  intended   a.s  a   horizontal  section   of  a  vessel  built   to 
cross    the   seas,    we  might    have    A   D,   B    C  supplied 
with    tapering    ends   as    in   fig.     28.     If    the  vessel   is 
intended  to  move  in  this  direction   from   A   towards   B 
the    use    of  the    pointed    termination    B   K   C   seems 
apparent.     This  cut-water,   as  we  may  call  it,  divides  the 
water  into  two   parts  as   a  knife  divides   butter  or  any 
soft  substance.    It  is  perhaps  not  so  obvious  that  the  end 
A  L  D  is  also  useful   for  a  vessel  which  is  only  intended 
to  move  in  the  direction  from  A  towards  B.  The  use  of  the 
portion  A  L  D  is  to   enable  the  water  on  each  side  of  th« 
vessel  more   readily  to  fill  up   that    vacuum   behind  the 
vessel  which  tends  to  be  created  as  the  vessel   moves  for- 
wards. The  tendency  to  the  formation  of  a  vacvium  behind 
the  vessel  may  be  otherwise  illustrated  as  follows. 

fg.  29. 


In  fig.  29  D  E  F  G  is  a  vessel  rej^resented  by  a  vertical 
section.  A  C  B  is  a  body  of  water  enclosed  in  a  basin 
A  C  B.  This  water  may  be  an  ocean  or  a  lake.  The 
mass  of  the  water  is  not  shewn  to  scale  compared  with 
that  of  the  vessel.  The  object  of  indicating  the  en- 
closing surface  A  C  B  of  the  water  is  to  remind  us,  that 
no  matter  how  large  may  be  the  expanse  of  water  there  is 


A» 


fi[/.  28. 


till  some  definite  quantity  of  water  in  that  volume  A  C  B. 
Now  if  we  drive  forwards  the  vessel  D  F  in  a  strictly 
horizontal  direction,  we  shall  have  the  water  piled  or  heap- 
ed up  before  E  F.  That  is  the  level  of  the  water  just  in 
front  is  raised.  Therefore  the  level  of  the  water  at 
some  other  place  must  sink,  otherwise  the  total  mass  of 
water  in  A  C  B  would  be  increased.  And  it  is  clear  that 
it  is  just  behind  the  vessel,  viz.,  just  near  D  G  that  the 
level  sinks.  The  increased  column  of  water  at  E  F 
must  give  an  increased  pressure  backwards.  The 
diminished  column  of  water  at  D  G  must  give  a 
diminished  pressure  in  the  forward  direction. 

Suppose  that  when  D  F  was  at  rest,  there  was  over  the 
forward  part  of  the  vessel  a  total  backward  pressure  of 
5,0001b.s.  Then  there  must  have  been  over  the  remaining 
or  backward  part  of  the  vessel  a  total  forward  pressure  of 
the  same  amount.  By  the  movement  forwards  of  D  F,  the 
backward  pressure  may  become — say — 5,()001bs.,  and  the 
forward  pressure  may  sink  to — say — 4,8001bs.  Here  we 
avoid  assuming  that  the  increment  of  one  pressure  equals 
the  decrement  of  the  other  pressure.  On  the  whole,  there 
is  in  one  case  a  balance  of  8001bs.  resisting  the  forward 
movement  of  the  vessel.  The  more  the  water  is  piled  up 
in  front  of  the  vessel  which  is  moved  strictly  horizon- 
tally, the  more  must  the  water  sink  behind  the  vessel. 
The  object  of  the  ship  builder  is  to  lessen  both  the 
forward  accumulation  of  water  and  the  backward  loss  of 
water,  and  we  see  that  this  accumulation  and  this  loss 
are  not  unconnected. 

fig.  30. 
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As  a  further  illustnttion  of  this  point  we  will  indicate 
a  very  unsuitable  shape  for  the  fore  and  aft  terminations 
of  a  ship.  In  /if/.  30  the  original  vessel  A  B  C  D  shewn 
by  a  horizontal  section,  is  furnished  with  a  concave  bow 
B  E  K  F  C  and  a  concave  stem  A  G  L  H  D.  If  such  a 
vessel  is  driven  horizontally  forwanls  the  horns  B  E  and 
C  F  help  to  imprison  water  in  the  space  E  K  F.  The 
column  of  water  is  great  and  \n\\  now  rise  to  a  greater 
height  than  if  B  C  were  left  plane.  This  point  may  be  illus- 
trated if  we  move  the  hand  rapidly  through  water,  first 
with  the  palm  flat,  and  secondly  with  the  palm  curved  or 
hollowed.  This  piling  up  of  the  water  in  the  space  E  K  F 
must,  as  we  know,  be  connected  with  a  sinking  of  water 
behind  the  vessel  or  in  the  space  G  L  H.  Moreover,  just  as 
the  horns  B  E,  C  F  hinder  the  extra  water  at  K  from 
escaping,  so  likemse  the  horns  A  G,  D  H  hinder  the  water 
at  the  sides  of  the  vessel  from  flowing  into  the  space  G  L 
H  and  so  restoring  the  proper  level. 

Thus  the  presence  of  the  figure  A  G  L  H  D  is  a  dis- 
tinct evil  added  to  that  produced  by  the  figures  B  E  K 
F  C.  As  the  vessel  moves  forwards,  the  water  in  front  has 
to  divide  into  two  portions.  These  portions  have  to  pass  the 
vessel  and  reunite  behind  the  vessel.  The  more  comers  we 
give  the  water  to  turn,  the  more  Ave  impede  the  re- 
union of  the  waters  behind  the  vessel.  If  we  now  look  back 
to^^.  27  we  see  that  even  the  flat  ends  B  C,  A  D  impose  on 
the  water  the  necessit}-  of  turning  corners.  On  the  other 
hand,  in  the  fig.  28,  the  corners  are,  so  to  say,  partly 
rounded  off,  and  not  only  is  the  passage  of  water  faci- 
litated from  the  front  of  the  vessel,  but,  which  is  also  im- 
portant, the  passage  of  water  is  facilitated  to  the  rear 
of  the  vessel. 

firj.  31. 


A7-32. 


Thefirj.  (30)  has  helped  us  to  understand  a  certain  prin- 
ciple, we  may  now  replace  that  figure  by  another  which 
is  le.ss  unlikely  to  be  adopted  in  practice.  Thus 
in  fi^g.  31  we  have  the  vessel  A  B  C  D  supplied 
with  pointed  ends,  and  each  end  is  made  of  two 
parts  which  are  concave  to  the  waters.  Now  compare 
this  figure  with  that  of  fig.  32,  whore  the  halves 
B  E,  C  E,  are  convex  to  the  water.  Each  figure 
seems  possible  for  the  section  of  a  .ship.  The  ends  K, 
L  of  fig.  31  seem  sharper  than  the  ends  E,  F  of  fig. 
32,  and  this  at  first  sight  may  seem  an  advantage  in 
favor  of  fig.  31.  But  in  fig.  31  the  water  has  a  ten- 
dency to  lodge  in  the  slightly  hollowed  spaces  B  K, 
C  K.  Thus,  even  if  the  ship-builder  had  no  object  in 
building  a  ship  except  to  make  it  move  as  fast  as  pos- 
sible directly  forward,  he  might  still  be  likely  to  pre- 
fer the  convex  bow  to  the  concave.  But,  as  a  matter 
of  fact,  he  has  at  least  three  other  reasons  for  prefer- 
ring the   convex  shape. 


*  We  regret  to  record  the  death  of  Mr.  Bobert  Hadfield,  of  Sheffii;Id, 
on  the  2l«t'  instant.  Mr.  Hadfield  was  the  founder  and  principal  pa  tiier 
of  the  Ha<lfield  Steel  Foundry  Company,  Slieffield.  He  erected  the 
present  extensive  works  in  ?sewliall  Road,  and  there  developed  an 
extensive  ijnsiness  in  steel  castings,  and  invented  processes  foi  the 
rapid  making  of  steel,  which  cmlwlied  some  of  the  best  features  of 
the  15cs8emer,  .the  Sicmens-.Martin,  ai.d  similar  processes.  His  firm 
have  attained  considerable  celebrity  as  makers  of  steel  castings  for  a 
great  variety  of  purposes. 


ON  THE  CONSTRUCTION  OF  SEWERS  IN 
MADRAS. 

By  Hormusji  Nowroji,  B.C.E., 
Assistant  Engineer,  Madras  Drainage  Works. 

III. 

Cost  of  Excavation. — The  rate  paid  for  excavation  was 
2  annas  per  cubic  yard  for  the  first  6  feet  in  depth  and  6 
annas  per  cubic  yard  below  6  feet.  But  in  narrow  and 
busy  streets,  the  excavated  soU  could  not  be  heaped  up 
by  the  sides  of  the  trench.  It  had  to  be  carted  away  to 
long  distances  and  brought  back  for  refilling.  Under 
these  difficulties,  the  rates  paid  were  3  annas  and  9 
annas  pev  cubic  yard.  These  rates  include  the  labor 
for  timbering  also. 

Arrangements  for  Pumping. — Heavy  pumping  was 
necessary  during  the  construction  of  the  deeper  portions 
of  the  sewer  on  account  of  the  sandy  nature  of  the  soil 
— an  extremely  porous  and  water-bearing  strata.  Where 
pumping  was  necessary,  it  was  kept  on  night  and  day 
without  intermission  as  long  as  the  sewer  was  under  daily 
progress.  Water  was  pumped  out  of  wells  sunk  on  the 
line  of  the  sewers.  The  wells  wore  made  three  feet  square 
inside  and  were  sunk  until  the  curb  was  6  feet  below  the 
sill  of  the  sewer.  Two  feet  thickness  of  concrete  was 
laid  at  the  bottom,  making  the  bottom  water-tight. 
The  trench  was  connected  with  the  well  by  drain  pipes 
laid  below  the  concrete  bed  of  the  drain.  The  sewer  was 
built  over  this,  and  the  line  of  drain  pipes  was  lengthened 
out  as  the  work  progressed,  so  that  the  trench  was  always 
kept  free  of  water.  Earthenware  pipes  of  local  m:inu- 
facture  were  used  and  jointed  with  clay.  Where  the 
amount  of  water  necessitated  the  use  of  the  pumps  or 
pulsometers,  the  size  of  the  pipes  was  7  inches  in  diameter. 
But  where  piccottahs  were  sufficient  to  do  the  work,  4- 
inch  diameter  pipes  were  used. 

The  fall  of  the  sewer  being  only  3 J  feet  per  mile, 
it  was  necessary  to  give  a  greater  fall  to  the  drain  pipes 
in  order  to  secure  the  requisite  discharge  and  prevent 
deposit  of  sand  inside.  It  was  however  difficult  to  keep 
the  pipes  from  being  choked  with  sand  for  long  lengths.  It 
was  incumbent  to  shift  the  pump  to  another  well  higher 
up  at  distances  of  300  or  600  feet,  according  to  necessity. 
A  fresh  length  of  drain  pipes  commenced  from  each  new 
well. 

Pumping  Ifachinery. — During  the  construction  of 
sewer  No.  3,  which  was  the  first  sewer  taken  in  hand,  8- 
inch  centrifugal  pumps  were  employed  to  pump  out 
water.  From  the  extremely  loose  and  sandy  nature  of  the 
soil,  the  water  to  be  pumped  up  was  very  much  mixed 
up  with  sand  which  had  to  be  passed  through  the  pumps. 
The  pumps  used  to  get  clogged  and  stoppages  were  fre- 
quent. 

The  Advantages  of  Pulsometers. — In  the  construction 
of  sewers  No.  1  and  No.  2,  pulsometers  were  substituted 
for  centrifugal  pumps  with  extremely  satisfactory  results. 
The  advantages  of  the  pulsometer  with  special  reference 
to  sewer  work  may  be  summed  up  as  follows  : — 

(1.)  Its  ability  to  raise  sand.  Pulsometers,  unlike 
centrifugal  pumps,  are  capable  of  draining  up,  not  only 
water,  but  any  sand  or  earthy  matter  suspended  in  the 
water  without  injury. 

(2.)  Simplicity.  The  arrangements  of  the  apparatus  are 
extremely  simple  without  the  intervention  of  any  of  the 
component  parts  of  a  pumping  engine,  which  require  the 
careful  attention  of  the  driver,  and  which  make  break- 
downs more  frequent  and  repairs  more  difficult.  Such 
break -downs,  not  only  delay  the  work,  but  are  actually 
injurious  to  the  portion  in  immediate  progress,  as  the 
work  is  swamped. 

(3.)  The  pulsometer  can  be  slung  from  a  beam  by 
chains  and  pulleys  which  admit  of  the  pulsometer  being 
raised  or  lowered  as  necessary.  Centrifugal  pumps  were 
made  to  rest  on  the  walls  of  the  wells  which  were  built 
up  to  the  required  height.  But  the  wells  were  found 
to  sink  and  crack  at  their  connections  with  the  sewers, 
owing  to  the  weight  and  vibrations  of  the  pumps. 
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(4.)  The  boilers  can  be  kept  farther  apart  from  the 
pulsometers  than  from  centrifugal  pumps.  In  the  latter 
case  excessive  length  of  belting  interferes  with  the 
efficient  working  of  the  pumps.  This  is  a  matter  of  no 
small  consideration,  as  a  boiler  placed  close  to  a  deep 
excavation  may  endanger  the  excavation  and  be  itself 
in  an  unsafe  position. 

Two  sizes  of  pulsometers  were  used,  particulars  about 
which  will  be  gathered  from  the  subjoined  statement : — 


6    . 

^,  "^ 

>i 

eQ 

■c  'c. 

S  S 

a-  . 

•u 

o 

s. 

«M 

c-'S 

^  B 

«  t 

u 

!z; 

o 

«  o 
.2- 

03 

^■3 

Horse- 
of  B 

M     O 

§_2 

O. 
1 

Rs. 

5 

4" 

3" 

10 

700  ...... 

8,000 

18 

... 

8 

6" 

5" 

16 

1,500 

..[... 

22,000 

24 

•• 

... 

The  number  of  gallons  shewn  on  the  table  represents 
the  actual  gauged  discharge  of  a  total  lift  of  15  feet 
under  full  pressure  of  steam.  But  it  was  not  necessary 
to  work  the  pulsometer  under  full  pressure  of  steam, 
unless  durintj  rains  or  on  resuming;  pumping  after  a 
stoppage.  The  usual  quantity  lifted  representing  the 
actual  percolation  through  the  soil  in  the  deepest  por- 
tion of  the  trench  for  a  length  of  about  100  feet  was 
considerably  below  the  above  quantity. 

Cost  of  Pumping. — The   following  are  the   details  of 


working  the  No. 
hours  :- 


8    pulsometer   for   a   full  day,    i.e.,  24 


Rs. 

As. 

p. 

1 

0 

0 

0 

8 

0 

0 

8 

0 

1 

0 

0 

20 

0 

0 

1 

0 

0 

24 

0 

0 

1  Driver 
1  Assistant 

1  Driver  to  keep  the  foot  valve  clean 
4  Water  coolies 

2  Tons  of  dry  casurina  wood 
Lights,  oil,  waste  and  contingencies 


Foundation  Concrete. — The  foundation  of  the  sewer 
consists  of  6  inches  depth  of  soorkee  concrete  laid  to  the 
full  width  of  the  bottom  of  the  trench  from  plank  to 
plank.  Concrete  is  also  laid  at  the  haunches  to  the  level 
of  the  centre  of  the  sewer.  The  proportions  of  the  con- 
crete were — 

6  of  gravel, 

2  of  soorkee  powder, 

1  of  slaked  chunam. 

The  gravel  used  was  such  as  would  pass  through  a 
ring  one  inch  in  diameter.  All  gravel  passing  through 
a  i  inch  mesh  was  rejected. 

Soorkee  was  made  out  of  brick  bats  and  was  suffi- 
ciently fine  to  pass  through  a  sieve  with  36  meshes  to 
the  sfjuare  inch. 

Fov/iulxdion  in  Bad  Soil. — The  extremely  bad  soil  at 
the  level  of  the  bottom  of  the  sewer  in  some  places  in 
Popham's  Broadway  has  already  been  mentioned.  This 
■was  specially  so  at  the  north  end  of  the. Broadway,  where 
a  crowbar  used  to  sink  by  its  own  weight  vertically 
through  a  depth  of  four  or  five  feet  into  the  soil  below 
the  level  of  tlie  sewer.  The  method  devised  to  get  over 
this  difficulty  was  to  work  the  sewer  in  sections  of  10 
feet.  Granite  and  laterite  boulders  and  djlnd>t  from 
dismantled  masonry  was  thrown  into  the  trench  and  the 
slush  was  removed  by  buckets  as  it  rose  above  the  level 
of  the  sewer.  By  this  means  the  slush  in  the  trench 
was  replaced  to  a  large  extent  by  more  solid  substances. 
Over  this  base  cement  concrete  varying  in  depth  from 
a  foot  to  a  foot  and  a  half  was  laid.  The  bed  thus  formed 
for  the  construction  of  the  sewer  presented  all  the  soli- 
dity and  firmness  that  could  be  desired  nnder  the  cir- 
cumstances.    The  usual  method  of  supporting  the  sewer 


on  piles  under  similar  circumstances  was  not  resorted 
for  fear  that  wood  might  perish  in  such  a  soil. 
Cement  concrete  used  is  composed  of — 

6  of  gravel, 

3  of  sand, 

1  of  cement. 

(To  be  continued.) 


to 


NOTES  OX  THE  HEBBAL  WATER  SCHEME. 

The  accompanying  sketch  map  shews  that  the  catch- 
ment basin  of  the  Hebbal  tank  (and  the  tank  above  it) 
is  nearly  14  square  miles,  consisting  of  steep  hilly  ground 
from  which  the  rainfall  apparently  runs  off  very  freely, 
all  the  drainages  being  deeply  cut,  evidently  by  large 
volumes  of  water,  there  are  springs  in  these  which  are  now 
running  slowly,  and  it  might  be  worth  while  to  bore 
these  with  Norton's  tubes  with  a  view  to  compensate  the 
Hebbal  reservoir  during  the  dry  season  for  losses  by 
evaporation,  which  during  this  period  of  the  year,  when  hot 
dry  winds  prevail,  must  be  considerable,  though  probably 
not  so  great  as  is  imagined. 

2.  I  believe  it  is  quite  safe  to  assume  that  the  Hebbal 
reservoir  has  a  catchment  basin  of  at  least  10  square  miles, 
without  interfering  with  any  other  claims.  The  accom- 
panying statements  Nos.  I.  and  II.  shew  that  the  mean 
annual  rainfall  is  3G  inches  in  this  province.  No.  I.  is 
taken  from  General  Sankey's  Report  and  No.  II.  from  the 
records  of  the  Bangalore  Meteorological  Observatory.  There 
is  aninterval  of  sixyears  from  18C2 — 67,therecords  of  which 
I  have  not  been  able  to  obtain  but  the  information  given 
for  a  long  period  of  41  years  clearly  shews  the  necessity  for 
storing  water  on  a  large  scale,  so  as  to  tide  over  at  least 
two  years.  In  the  first  period  of  21  years,  though  no  actual 
famine  is  recorded,  there  were  two  consecutive  years,  viz., 
1854 — 55  in  which  the  rainfall  was  far  below  the  mean 
annual  fall.  These  two  years  were  preceded  and  follow- 
ed as  usual  by  excessively  heavy  rains.  The  maxi- 
mum fall  in  this  period  of  21  years  was  55-1  inches  in 
1852,  and  the  minimum  266  inches  in  1859  :  for  these 
years,  I  have  no  record  of  the  greatest  fall  in  24  hours. 
In  the  second  period  occurred  the  famine  years  of  1875 — 
76,  when  the  rainfall  was  so  little  as  17'29  inches  in  one 
season — here  again  we  have  the  phenomenon  of  two  con- 
secutive dry  seasons,  and  in  1884  the  rainfall  was  again 
exceedingly  small;  so  then,  it  is  quite  apparent  that  for  a 
town  supply  with  so  large  a  population  as  Bangalore,  a 
population  which  is  likely  to  increase,  the  storage  should 
be  for  at  least  three  years. 

I  proposed  before  to  allow  only  6^  gallons  per  head  per 
diem  for  a  population  of  150,000  and  shewed  that  about 
3  million  cubic  yards  of  water  would  suffice  for  a  year's 
supply  inclusive  of  losses  by  evaporation,  &c.  I  would 
now  recommend  that  the  supply  should  be  12J  gallons 
per  head.  The  storage  required  for  one  year  then  will  be 
about  5  million  cubic  yards,  or  15  millon  cubic  yards  for 
three  years  for  the  Town  supply.  I  am  not  concerned  now 
with  the  water  required  for  irrigation  under  this  reservoir, 
which  from  its  present  exceedingly  small  capacity,  and 
from  the  records  in  seasons  of  drought,  renders  it  evident 
that  the  ryots  are  liable  to  lose  all  their  crops,  though 
it  is  a  matter  of  no  difficulty  in  such  a  basin  to  secure 
the  interests  of  the  Government  and  the  ryots  from  all 
such  losses  by  properly  designed  hydraulic  works.  If 
the  Hebbal  reservoir  had  been  enlarged  so  as  to  contain 
30  million  cubic  yards  of  water  (  as  much  probably  as 
ran  off  the  catchment  basin  in  1874,  the  year  before  the 
famine  )  and  the  consumption  for  town  supply  and  irri- 
gation, was  16  million  cubic  yards  in  1875 — 76  there 
would  have  been  a  balance  of  14  million  cubic  yards. 
When  the  heavy  rainfall  of  1877  occiirred  and  drained 
off  in  all  probability  not  less  than  15  million  cubic  yarck, 
the  store  could  have  been  made  up  to  29  million  cubic 
yards.  Again,  allowing  the  consumption  for  one  season 
to  have  been  8  million  cubic  yards  and  the  balance  re- 
maining to  be  21  million  cubic  yards — the  water  run  in 
for  1878,  not  less  probably  than  151  millions  cubic  yards, 
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the  reservior  would  have  had  to  stirplus  some  Gi  million 
cubic  yanls  :  surpluses  would  also  have  occurred  in  1879 
and  1880.  As  the  reservior  would  have  been  left  quite 
full,  the  dry  season  of  1881  would  have  been  easily  got 
over,  with  a  large  balance  of  perhaps  22  millions  to  credit, 
and  in  1882 — S3  the  reservior  must  have  again  discharged 
surplus  water.  I  trust  I  have  now  made  it  apparent  how 
very  important  it  is  to  have  reserviors  in  such  a  province 
as  this  of  the  largest  capacity,  both  for  town  supply  and 
irrigation  purposes.  Water,  like  capital,  if  properly 
worked,  is  sure  to  accumulate  with  profit.  If  dealt  with 
as  it  has  been  for  so  many  centuries  in  India,  but  for  the 
merciful  bounty  of  Providence,  the  whole  population  must 
have  died  out.  The  hydrological  conditions  of  this  pro- 
vince (statement  No.  Ill)  in  a  country  like  India,  are 
so  remarkably  good  that  it  seems  a  marvel  so  little  ad- 
vantage has  been  taken  of  them.  The  mean  annual  rain- 
fall is  upwards  of  36  inches,  and  of  this,  over  96  per  cenf. 
falls  during  a  period  of  7  months,  from  May  to  November, 
the  dry  sciison  lasting  for  only  5  months  or  151  days, 
not  longer  than  in  parts  of  England,  and  yet  a  town  like 
Bangalore  has  been  unable  to  get  a  proper  water-supply. 
There  cannot  be  a  shadow  of  a  doubt  that  the  means  are 
abundant,  and  as  I  have  now  pointed  out  how  these  can 
be  easily  made  available,  it  will  rest  with  the  Municipal- 
ity to  see  that  they  are  properly  utilized. 

It  has  been  brought  to  my  notice,  that  in  the  past  year 
as  much  as  9  inches  of  rain  fell  in  24  hours  at  one  of  the  sta- 
tions of  the  Southern  Maharatta  Railway.  This  foil  appears 
to  be  the  largest  on  record.  In  enlarging  the  reservoir  the 
surplus  weirs  must  be  made  large  enough  to  dispose  of 
such  floods  with  a  moderate  head.  Mr.  Binnie  has  record- 
ed at  the  Nagpur  water-works,  that  upwards  of  195,000 
cubic  feet  per  minute  ran  into  their  reservoir  from  a  rain- 
fall of  270  inches  lasting  2  hours  and  50  minutes.  This 
yield  was  upwards  of  9S  per  cent,  of  the  fall,  and  occurred 
on  the  16th  September  1872,  at  the  close  of  a  heavy  mon- 
soon season.  If  we  take  th«  probable  rate  of  discharge 
required  to  be  provided  for  at  200,000  cubic  feet  per  min- 
ute, a  waste  weir  of  300  feet  in  length  will  discharge  this 
viith  a  head  of  less  than  ■2'2  feet  :  the  top  of  the  bund 
should  then  be  at  least  7^  feet  above  full  tank  level  to 
make  the  work  as  safe  as  possible. 

I  have  ascertained  that  water  is  now  costing  upwards 
ofRs.  2  per  1,000  gallons  in  Bangalore.  At  the  Ul- 
soor  water-works  it  appears  to  be  supplied  to  the  bar- 
racks by  the  two  engines  for  about  6  annas  per  1,000 
gallons.  With  one  powerful  engine  at  Hebbal,  and  by 
pumping  the  water  up  to  the  Muntapum  Hill,  where  it  can 
be  distributed  to  all  parts  of  the  town  and  cantonment  by 
gravitation,  I  see  no  reason  why  the  place  should  not  be 
well  supplied  with  water  for  about  4  annas  for  1,000  gal- 
lons, that  is,  2  annas  for  actual  consumption  and  2  annas 
per  1,000  gallons  to  form  a  reserve  fund  to  pay  off  the 
cost  of  the  works  if  made  by  loan.  The  quantity  of  water 
to  be  delivered  in  a  year  is  about  850  millions  of  gallons, 
and  if  the  cost  of  maintenance,  interest,  depreciation,  &c., 
should  amount  to  Rs.  75,000  per  annum,  the  cost  of 
1,000  gallons  would  be  only  n  anna.  To  illustrate  that 
a  100  H.-P.  engine  is  quite  able  to  do  the  work,  I  beg  to 
add  the  following  extract  of  the  performances  of  such  an 
engine  from  Moles  worth: — "  Mr.  Wicksted,  the  Engineer 
to  the  East  London  Water- Works  Company,  records,  that 
a  single  pumping  engine  by  Harvey  &  Co.,  upon  the  ex- 
pansive principle,  in  1837,  working  24  hours  per  diem,  7 
days  per  week,  mean  power  951  horses  (average  of  four 
years  working)  delivered  4,107,810  gallons,  raised  110  feet 
per  diem  at  a  cost  of -lor/,  for  1,000  gallon.s,  raised  100  feet 
or  about  2  pie  per  1,000  gallons."  Engines  have  been 
much  improved  .since  the  above  was  recorded,  and  as  it  is 
proposed  to  have  for  Bangalore  le.ss  than  half  the  above 
quantity,  a  100  H.-F.  engine  will  do  all  that  is  necessary 
and  provide  a  large  reserve  power. 

On  the  sketch  map  which  accompanies  these  "  Notes,  " 
I  have  marked  the  contour  level  of  the  Hebbal  tank  as  it 
exists,  containina  perhaps  1 J  million  cubic  yards  of  water, 
flnd  irrigating  about  165  acres  of  land.  Its  bund  is  crook 


ed,  and  it  is  difficult  to  fit  another  to  it  on  a  good 
alignment.  The  general  idea  of  raising  the  bund  a  mean 
height  of  24  feet  is  shew  n  in  the  accompanying  section. 
I  estimate  approximately  the  cost  of  this  bund,  includ- 
ing stone  facing,  tamping,  waste  weirs,  &c.,  at  Rs.  60,000. 

In  the  now  bund  I  would  have  no  sluices,  the  water 
required  for  irrigating  the  land  below  can  be  supplied, 
if  recjuired,  by  a  syphon  or  by  the  engine. 

I  am  unable  to  furnish  the  Board  with  detailed  plans, 
estimates  &c.,  for  I  have  no  establishment  allowed  me 
whatever,  and  I  have  had  to  do  the  work  with  such  assis- 
tance as  I  could  pick  up. 

The  other  contours  at  15  and  30  feet  above  existing 
full  tank  level,  shew  the  capacity  of  the  reservoir  when 
improved,  and  the  extent  of  land  to  be  submerged  for 
which  compensation  will  have  to  bo  provided. 

On  the  sketch  map  I  have  marked  the  two  lines  of 
main  which  can  bo  adopted.  By  our  corrected  level  I 
find  Hebbal  tank  is  2,923  feet  above  mean  see  level; 
if  it  is  raised  30  feet  and  the  Engine  House  placed  about 
7  feet  above  this,  the  working  level  will  be  2,960,  and  if 
the  water  is  forced  up  100  feet,  it  will  be  delivered  at  the 
junction  of  St.  John's  Hill  Road  with  the  Hebbal  Road 
at  a  level  of  3 ,060  feet,  which  is  quite  high  enough  to 
command  all  parts  of  Bangalore,  except  one  small  point. 
The  length  of  main  required  for  this  is  about  13,000  feet, 
and  it  will  have  to  be  carried  across  some  rough  ground 
and  deep  valle3's.  The  other  line  goes  direct  to  the 
Muntapum  Hill  and  the  main  required  is  only  11,000 
feet  in  length,  but  the  water  will  have  to  be  forced  up  to 
a  height  of  153  feet  If  this  line  be  adopted,  it  would 
be  advisable  to  cut  off  a  point  of  this  Hill,  which  is  a 
mere  peak,  say  for  33  feet,  making  a  general  distributing 
reservoir  there  and  supplying  every  part  of  the  station 
and  town  by  gravitation,  as  the  water  then  will  be- 
at a  level  of  3,080,  if  forced  up  120  feet.  This  is,  I  believe, 
the  better  project  to  adopt,  with  such  an  abundant  supply 
of  water.  It  would  also  make  a  very  large  extent  of  land 
about  the  Muntapum  Hill  available  for  building  purposes. 

In  preparing  statements  Nos.  I.  and  II.,  I  have  used 
Moleswort.h's  data  for  Mysore,  viz.,  rain-fall  of  30  inches 
and  a  run-off  of  "25  or  75  inches.  In  those  years  in 
which  this  fall  was  in  excess  of  30  inches,  I  have  added 
the  excess  lo  the  above  run-off;  and  in  those  .seasons  in 
which  the  rain-fiill  was  less  than  30  inches,  I  have  deduct- 
ed thft  deficiencies.  This  gives  as  near  an  approximation 
!is  it.  is  perhaps  possible  to  <_'et,  and  agrees  very  well  with 
Mr.  Binnie 's  records  for  the  Nagpur  water-works.  In  those 
seasons  in  which  the  rain-fall  was  about  23  inches  and 
under,  I  have  put  down  the  discharges  as  "  Nil,  "  for 
except  the  rain  which  actually  falls  on  the  water-spread 
of  a  reservoir  it  is  impossible  to  rely  on  any  discharge  for 
storage  purposes.  In  the  years  of  excessive  heavy  rains 
of  45  inches  and  upwards,  these  data  give  discharges  up 
to  5  and  '6  of  the  fall,  and  these  agree  very  well  with  the 
records  of  the  Vehar  water-works  and  other  places  in 
India. 

I  have  had  no  opportunity  to  make  the  contour  for  the 
channel  from  the  north,  but  I  believe  this  is  quite  feasi- 
ble by  a  low  water-shod  immediately  above  the  village 
of  KoodigihuUy,  and  this  would  add  the  drainage  of  6  or 
7  square  miles  to  the  Hebbal  basin.  This  work  is  nob 
required  at  present,  but  I  can  easily  have  it  tested  and 
placed  on  record.  The  Hebbal  basin  can  also  be  supple- 
mented from  the  Arkavutty  river  by  pumping,  if  more 
water  is  required  at  any  time.  But  all  the  records  shew 
that  the  water-supply  of  this  catchment  area,  if  properly 
stored,  will  be  abundant  for  double  the  existing  popula- 
tion of  Bangalore.  From  this  site  the  water  can  be 
pumped  to  the  highest  point  of  this  station  with  the 
least  lift  and  length  of  main,  so  that  in  every  respect  it 
possesses  every  possible  advantaae.  It  is,  I  fear,  quite  im- 
possible to  do  anything  with  Sankey's  reservoir  beyond 
supplying  it  from  Hebbal  and  allowing  the  water  to  be 
used  for  the  pettah.  The  Agram  tank  project,  besides 
being  more  than  50  feet  below  the  Hebbal  tank  as  it  now 
exists  and  89  feet  below  the  proposed  raising,  is  situated 
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3  miles  south-east  of  the  Cavalry  and  Artillery  barracks 
the  furthest  extremity  of  Bangalore,  and  a  main  from 
this  to  supply  the  %vholc  station  and  pettah  would  have 
to  be  some  seven  miles  in  length  as  compared  with  the  two 
miles  from  Hebbal.  This  tank  has  some  2G  tanks  in  its 
catchment  basin  of  only  32i  square  miles  above  it,  and 
into  this  basin  is  discharged  all  the  sewage  of  the  pettah, 
the  Arab,  Pioneer,  and  Commissariat  bullock  lines,  as 
well  as  that  of  the  Cavalry  and  Artillery  horse  lines, 
and  there  are  some  half  dozen  burial-grounds  within  its 
limits.  Except  its  waters,  then,  are  thoroughly  distil  led, 
they  can  hardly  be  made  fit  for  drinking  purposes,  and 
the  compensation  asked  for  this  site  is  almost  prohibitive, 
if  its  other  disadvantages  were  not  so  great,  as  regards  lift 
to  get  any  proper  command  and  the  (iistance  the  water 
must  be  conveyed  before  it  can  be  of  any  use. 

My  approximate  estimate  for  the   project  to  the 
the  Muntapum  Hill,  then,  is  as  follows  : — 

1.  Improving  and  raising  and  extending 
Hebbal  tank  bund  with  waste  weir  300  feet  in 
length,  syplioi),  &c.,  complete 

2.  Compensation     ... 

3.  Engine  and  pumps 

4.  Illain 

5.  Engine  house  and  chimney    ... 

5.  Quarters  for  establishment     ... 

6.  Cutting  the  Muntapam  Hill  ... 

7.  Distributing  reservoir  with  filter  bed,  &c  ... 

8.  Compound   wall,    roof  for    the   reservoir 


top  of 

Rs. 

60,000 
40,000 
50,000 
50,000 
12,000 
cS.OOO 
10,000 
40,000 


and  bridge  on  Hebbal  Road  and  sundries,  &c. 


80,000 


Rs.    3,00,000 


or  3  lakhs  of  rupees  for  bringing  the  water  to  the  highest 
point  in  bangalore  from  the  shortest  distance,  and  with 
the  least  lift,  the  proposed  reservoir  having  at  the  same 
time  the  largest  and  cleanest  catchment  drainage  area 
available  in  its  vicinity.  The  further  distribution  of  the 
water  to  all  parts  of  the  town  and  station  can  be  consi- 
dered and  estimated  for  whilst  the  works  at  Hebbal  for 
storing  and  pumping  the  water  are  being  constructed. 
The  water  can  then  be  easily  supplied  by  gravitation  alone 
to  every  part  of  Bangalore  under  2  annas  per  1,000  gal- 
lons, which  would  be  considered,  in  any  part  of  the  world, 
a  most  moderate  rate. 

Having  received  no  assistance  whatever  from  the  En- 
gineer to  the  Municipality,  I  have  been  obliged  to  do  the 
field  work  with  the  instruments  kindly  lent  me  by  Mr. 
MoUoy  of  the  Maharatta  Railway,  and  Mr.  J.  Cook  of  the 
Mysore  College.  To  these  gentlemen  I  am  deeply  indebt- 
ed for  their  generous  assistance,  otherwise  I  could  not 
possibly  have  even  furnished  the  information  now  prepar- 
ed. My  thanks  are  also  due  to  Mr.  T.  T.  Leonard  for 
valuable  aid. 

J.  F.  Fischer,  General, 

Bangalore,  FehnuiA-y  24    1888.        Royal  Engineers. 


REMOVAL  OF  WRECKS. 
We  left  Calcutta  on  25th  February  last  by  the  I.  G.  S. 
N.  Co.'s  S.  S.  Eajmehal  for  the  Sunderbuns  and  took  with 
us  a  diver  and  diving  gear,  together  with  boats,  men,  and 
explosives  for  destroying  the  wrecks  of  the  two  flats  Bor- 
petta  and  Byruh,  as  well  as  two  snags  endangering  the  na- 
vigation of  one  of  the  rivers.  We  reached  the  site  of  the 
wreck  of  the  Borpetta  on  the  evening  of  28th  February 
last,  and  commenced  operations  the  following  day,  and 
completed  the  destruction  of  the  wreck  on  the  evening  of 
the  4th  March.  The  diver  after  exploring  the  blasted 
wreck  reported  that  all  was  down  fiat,  and  the  minimum 
depth  of  water  at  low  water  was  6  feet.  On  the  5th  March 
we  blasted  away  two  large  snags  in  the  Attarabanka  River. 
On  the  6th  the  L  G.  8.  N.  Co.'s  S.  S.  Mirzapore,  with 
two  flats,  came  along  and  took  us  in  tow  ;  the  flat  on  Fort 
side  of  steamer  passed  over  the  site  of  wreck  at  low  water. 
Wo  reached  the  site  of  the  wreck  of  the  Byruh  on  the 
night  of    the    7th    got    to    work    next    day,    and   by 


noon  on  the  13th  completed  the  destruction  of  the 
wreck.  It  was  blasted  down  on  to  the  bed  of  the  river, 
where  all  the  iron- work,  except  a  few  pieces  salved  b}'  the 
villagers,  lies  at  low  water.  There  is  3  feet  of  water  over 
the  battered  wreck  nearest  the  bank,  and  on  the  remainder 
12  to  15  feet  of  water.  It  will,  I  consider,  be  quite  safe 
for  steamers  and  flats  to  go  over  from  high  water  to 
rather  less  than  half  tide,  but  it  will  not  be  safe  for  flats 
to  scrape  the  bank  at  low  water,  as  the  iron-plating  of  the 
wreck  is  lying  in  the  mud,  and  would  almost  be  certain 
to  scrape  a  hole  through  them.  There  is  5  feet  more  in 
depth  of  navigable  water  over  the  highest  edge  of  the 
wreck  than  was  before  it  was  blasted  down.  On  the  15th 
the  I.  G.  S.  N.  Co.'s  Princess  Alice  came  along  and 
took  us  in  tow  ;  and  we  arrived  back  at  Calcutta  at 
6-30  P.M.  on  Sunday  the  18th  March. 

Explosives  expended  in  destroying  the  wreck  of  the 
River  Steam  Navigation  Go's  Flat  "  Borpetta"  in 
the  River  Attarahanha,  Sunderbuns,  of  Bengcd. 


1888. 


Description  of  Charges. 


March  1. 


Feb.  29.  A'o.  1  Shot.  Consisting  of  four 
hoses,  each  18  feet  long  x  25  inches 
diameter,  tied  together  (ends  over- 
lapping), making  a  cliarge  70  feet 
long,  laid  on  edge  of  deck  from  the 
bow,  aft,  on  Port  side,  fired  at 
5  p.  M.  Result,  all  the  beams  under  it 
broken  off  and  side  blown  down  on 
to  river  bed   ... 

JS~o.  2  Shot  Consisting  of  4  lengths 
of  canvas  hose,  each  1 8  feet  long  x  2i 
inches  diameter,  making  up  a  shot  70 
feet  long,  laid  on  edge  of  deck  aft  and 
in  continuation  of  No.  1  shot  on  Port 
side,  fired  at  high  water  2-30  i>.  M, 
Result,  ))ioke  off  all  the  beams  under 
it,  and  blew  side  down  on  river  bed... 

No  3  Shot.  Consisting  of  a  canvas 
hose,  S6  feet  long,  2i"  diameter  (20' -f 
18'  tied  together),  laid  on  edge  of  deck 
aft,  and  in  continuation  of  No.  2  shot 
Port  side,  and  taking  in  part  of  stern, 
fired  at  low  water  about  10  a.m. 
Result,  broke  off  all  beams  under  it 
and  blew  side  down  on  river  bed 

No.  4  Shot,  Consisting  of  three 
18  feet  lengths  of  canvas  hose,  and 
one  13  feet  length  tied  together,  mak- 
ing a  charge  67  feet  long,  laid  on  edge 
of  deck  on  starboard  side,  starting 
from  the  stern  and  trailed  forward, 
fired  alx)ut  4  p.m.  Result,  broke  off  all 
beams  under  it  and  blew  side  down 
on  river  l>ed,  also  gave  a  considerable 
shock  to  the  diver  boat,  and  the 
diiiphi  it  was  fired  from 

No.  5  Shot.  Consisting  of  two 
lengths  of  canvas  hose,  each  13  feet 
and  one  18  feet  hose,  the  whole  made 
into  a  42  feet  length,  laid  on  edge  of 
deck,  starboard  side,  trailed  forward 
in  continuation  of  No.  4  shot,  fired 
at  low  water  10-30  a.m.  Result,  broke 
off  the  beams  and  blew  the  side  out 
flat 

No.  6  Shot.  Consisting  of  four  18 
feet  lengths  of  canvas  hose  tied  to. 
gether,  making  a  charge  about  70  feet 
long,  laid  on  edge  of  deck  on  Star- 
board side,  trailed  forward,  and  in 
continuation  of  No.  5  shot,  fired  at 
high  water  4  p.m.  Result,  the  beams 
under  it  were  broken  off  and  sides 
laid  out  flat  ... 

No.  7  Shot  Consisting  of  51  feet 
of  canvas  hose  in  one  length,  laid  on 
edge  of  deck  starboard  side,  trailing 
forward  and  in  continuation  of  No.  6 
shot,  extending  to  the  bows,  fired  at 
low  water  about  10-30  a.m.  Result, 
broke  off  remainder  of  beams,  and 
blew  down  the  side,  leaving  wreck  a 
mass  of  chaotic  ruins 

No.  8  Shot.  A  small  local  charge 
placed  against  a  wooden  stanchion 
post  sticking  out  near  the  bows. 
Result,  blew  it  to  pieces 

Total 


203 


100 


50 


c3    3.3 


64 


42 


30 


42 


33 


115 


75 


140 


38 


64 


498 


500 


(To  be  continued.) 
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NOTES  FROM  HOME. 
(From  our  oicn  Correspondent.) 

A  VERT  valuable  report  on  the  Destruction  of  Town  Refuse 
by  Mr.  Tliom;»s  Codrington,  one  of  the  Engineering  Inspectors 
of  the  Local  Government  Board,  has  been  issued  recently. 
This  work  is  the  result  of  personal  visits  to  all  the  towns  in 
Great  BritAin  where  works  for  the  purpose  have  been 
established.  The  composition  of  refuse  is  given,  ;uid  the 
difficulties  met  with  in  the  disposjil  of  certain  descriptions  of 
the  material.  Illustrations  are  given  of  destructors  in  use 
at  Manchester,  Binningliam  and  Glasgow,  also  Fryer's  De- 
structor. Detail  descriptions  and  cost  of  working  are  given  of 
destructoi-s  at  Leeds,  Bradford,  Bolton,  Bury,  Preston, 
Salford,  Newcastle,  Hull,  Derby,  Nottingham,  Blackburn, 
Heckmondwike,  AVjirrington,  City  of  London,  Whitechapel, 
Ealing,  Southampton,  Buxton,  Bournemouth,  and  Winchester. 
Then  follows  descriptions  of  other  furnaces,  Healey's,  the 
Beehive,  the  Nelson,  and  tlie  Carbonizer.  Valuable  parti- 
culars of  experiments  and  observations  are  given  on  Tempera- 
tures ;  of  the  volume  of  air  entering  the  furnaces  ;  of 
the  proportion  of  moisture  in  refuse  ;  of  analyses  of  escaping 
gases,  and  of  the  a<jueous  vapours.  The  whole  report  closing 
with  general  conclusions.  This  report  and  the  paper 
recently  read  and  published  by  Mr.  Jones  of  Ealing,  the 
originator  and  patentee  of  tlie  Fume  Cremator,  form  to- 
gether a  complete  treatise  on  the  subject  of  the  disposal  of 
Town    Refuse. 

In  the  discussion  following  Mr.  May's  paper  referred  to 
in  my  last  letter,  a  (juestion  was  asked  whetlier  the  author 
had  found  by  observation  or  experiment  that  the  sewer  air 
invariably  passed  upwards  from  below  ratlier  than  down- 
wards from  above.  This  point  was  discussed  at  some  length, 
and  reference  was  made  to  observations  and  experiments 
made  at  Hampstead  and  Wimbledon  by  Mr.  Lowe  and  Mr. 
Crimp  respectively.  In  the  former  locality,  it  was  stated  to 
be  found  that  the  flow  of  sewer  air  was  prevailingly  in  an 
upward  direction,  while  at  Wimbledon  tlie  prevailing  direc- 
tion of  the  flow  was  downwards.  The  general  conclusions 
seemed  to  be  that  the  direction  of  the  flow  of  the  air  in  sewers 
was  largely  influenced  by  the  direction  of  the  wind,  and 
that  it  was  also  largely  influenced  by  the  contour  of  the 
ground.  The  general  tendency  in  hilly  localities  being  for  the 
sewer  air  to  rise.  The  usefulness  of  sewer  flaps  in  "  dis- 
tricting" the  area  of  sewer  gas  accumulations  was  admitted, 
but  it  was  confessed  that  this  question  of  the  motion  of  sewer 
gas  and  tlie  ventilation  of  sewers  is  one  in  which  further 
observations  and  careful  experiments  are  necessary. 

The  Builder  of  this  week  gives  an  illustrated  description 
of  a  new  passenger  lift,  whose  novelty  lies  in  the  arrangement 
of  a  patent  safety  catch.  As  direct-acting  ram  lifts  cannot 
be  insisted  upon  universally,  there  are  certain  practical 
considerations,  such  as  the  increasing  lieiglit  of  buildings, 
and  the  greater  cheapness  of  the  suspended  types  wliicli 
enforce  the  adoption  of  the  latter.  And  this  being  admitted 
it  would  seem  that  the  "  Reliance,"  which  is  tlie  name  given 
to  the  particular  lift  described,  is  a  very  decided  step  in 
advance.  One  of  the  principal  virtues  of  this  arrangement  is 
that  any  additional  stretching  of  either  one  of  the  two  ropes 
wiU  throw   the  gripping   cams  into  contact. 

Tlie  Institution  of  Civil  Engineers  lias  issued  to  its  mem- 
bers a  statement  of  the  Council  against  the  second  readiii"  of 
the  Architects  and  Engineers'  Registration  Bill,  which  requires 
persons  in  these  professions  to  be  registered,  and  establislies  a 
general  Council  to  have  charge  of  their  registration  and 
control  over  their  examination.  The  Institution  urges  that 
the  process  of  election  to  its  membership  is  already  sufficient 
to  insure  the  competenccy  of  the  practitioner.  The  Bill  pro- 
poses to  suljstitute  for  the  present  order  of  things  a  system  of 
examination  and  registration  involving  at  every  step  payment 
of  certain  fees,  and  coupled  with  large  penalties  as  against 
unregistored  practitioners.  The  eflfect  of  this  would  be  to 
render  it  impossible  for  any  person  not  liaWng  received  an 
expensive  education  to  liecome  in  future  a  Civil  Engineer.  It 
is  represented  that  this  would  be  highly  detrimental  to  the 
interests  of  the  public  at  large,  for  it  is  a  well-known  fact 
that  many  of  the  most  distinguishe<l  British  Engineers  Iiave 
attained  their  position  by  the  force  of  their  natural  genius 
unaided  by  the  advantages  of  pecuniary  means  aflbrdin"  an 
expensive  education.  The  case  of  George  Stephenson  is 
instanced  as  a  striking  illustration  of  this  fact.  The  Insti- 
tution of  Mechanical  Engineers  also  petition  against  tlie 
liill,   as  do  also  the  Royal  Institute  of  British  Architects,  the 


Surveyors'  Institution,  and  the  Association  of  Municipal  Engi- 
neers. On  the  other  hand,  petitions  in  favor  of  the  measure 
are  being  sent  in  from  all  parts  of  the  country,  principally 
from    medical,  ofiicers   of    health  and   the   general  public. 

Her  Majesty's  ship  i\^tVe  was  recently  launched  from 
Pembroke  Dockyard.  This  iron-clad  is  the  heaviest  siiip  yet 
constructed,  she  is  of  the  turret  and  barbette  classes,  and  is 
possessed  of  all  the  best  fighting  and  sea-going  qualities  of  each. 
The  J\'ile  is  345  feet  long  between  perpendiculars,  and  73 
feet  broad  ;  her  displacement  tonniige  is  1 1,940  tons,  lier 
armament  is  exceptionally  heavy  and  powerful.  Tlie  \  essel  is 
fitted  with  twin  screws,  and  is  expected  to  tra\el  16^  knots. 
Tlie  boilers  are  six  in  number. 

Next  week  another  first-class  battlesliip  will  be  added  to 
the  Royal  Navy,  by  the  delivery  from  the  contractors,  Sir 
W.  Ainistroiig  and  Co.,  of  Newcastle,  of  the  V^icloria,  one  of 
the  most  formidable   turret  ships  ever    built  in   this  country. 

This  ship  has  a  displacement  of  10,740  tons.  Her  engines 
are  of  12,000  horse-power,  and  are  capable  of  propelling  her  at 
a  speed  of  17  knots.  She  will  be  armed  with  two  110-ton 
guns,  besides  other  heavy  and  powerful  armaments.  The  total 
cost  of  the  ship  will  be  over  £800,000. 

An  important  addition  was  also  made  a  few  days  back 
to  the  Royal  Navy  by  the  completion  for  sea  of  the  new 
composite  sloop  Buzzard,  which  is  the  first  of  a  new  class  of 
fast  hejivily  armed  sloops,  designed  by  Mr.  White,  Director  of 
Naval  Construction. 


AMERICAN  ENGINEERING  NEWS. 

(From  our  oivn  Correspondent.) 

As  the  great  Poughkeepsie  Bridge  approaches  completion, 
it  may  be  of  interest  to  note  the  quantity  of  material  and 
size  of  some  of  the  component  parts.  It  is  the  lar"est 
double  track  bridge  in  the  United  States,  and  with  the 
single  exception  of  the  bridge  now  in  progress  of  construc- 
tion over  the  Firth  of  Forth  in  Scotland,  the  largest  in  the 
world.  The  amount  of  material  used  in  the  foundations  of 
the  piers  is  soon  forgotten,  as  they  are  necessarily  out  of 
sight  under  water.  These  foundations,  four  in  number  and 
500  feet  apart,  are  caissons  60  feet  wide  and  100  feet  lonf 
built  of  12-inch  timliers  filled  with  concrete,  so  tliat  they  are 
one  solid  mass  for  110  feet  upwards  from  the  solid  "ravel 
which  underlies  the  mud  and  silt  forming  the  river  bottom. 
Upon  this  lies  a  grillage,  a  solid  platform  of  12-inch  timbers 
50  feet  wide,  90  feet  long  and  15  feet  thick.  The  masonry 
is  built  upon  this  grillage  and  extends  up  through  the  water 
to  a  height  of  30  feet  above  high  water,  the  top  beinc  covered 
with  a  sloping  roof  of  flagstones.  Each  of  these  foundations 
and  piers  contains  3,000,000  feet  of  lumber,  7,000  cubic 
yards  of  concrete,  and  900  cubic  yards  of  masonry.  From 
the  masonry,  steel  towers  rise  100  feet  upwards  to  the  lower 
chord  of  the  trusses.  These  towers  weigh  200  tons  each. 
The  truss  spans  are  525  feet  long  each,  and  the  three  canti- 
lever spans  548  feet  long,  weighing  1,600  tons  each,  and  the 
two  half  spans  or  arms  201  feet  long  weigh  400  tons  each. 

The  erection  of  these  spans  and  cantilevers  was  done  as 
follows  :  False  works  were  built  under  the  truss  spans, 
upon  piles  130  feec  long,  driven  down  into  the  bottom  of  the 
river,  over  500  piles  being  required  to  each  span.  These 
false  works  were  carried  up  130  feet  above  high  water,  and 
upon  them  was  laid  a  track  ],upon  which  a  huge  traveller,  the 
largest  ever  built  ia  this  country,  was  placed  ;  then  a  hoisting 
eri<;ine  was  raised  to  the  floor  of  the  false  works  which 
lifted  the  steel  work  into  place.  When  the  truss  was  com- 
pleted, the  false  works  were  removed,  and  the  piles  pulled  out, 
leaving  the  river  unobstructed.  The  cantilever  spans  are 
built  out  piece  by  piece  over  the  river  without  false  works 
or  other  support  from  below,  the  traveller  running  out  upoa 
the  portions  just  erected  until  the  opposite  arms  are  joined 
together. 

One  truss  span  remains  to  be  erected.  All  the  steel  work 
is  either  ready  at  the  landing  below  Poughkeepsie  or  at  the 
shops  at  Buffalo,    N.J.,  or  Athens,  Pa. 

During  this  winter,  the  erection  of  the  viaducts  will  be 
completed.  The  foundations  are  almost  entirely  ready.  They 
will  contain  6,000  or  7,000  tons  of  iron  and  steel. 

On  the  west  side  of  the  river  a  viaduct  over  1,000  feet 
long  stretches  out  to  the  hills,  where  a  large  number  of  labor- 
ers are  at  work,  levelling  the  way  for  the  railroad  approach 
two  miles  long,  with  steam  drills,  dynamite,  etc.  These 
approaches  will  also  be  double-tracked,  like  the  bridge,  with 
701b.  steel  rails. 
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On  the  east  side  the  viaduct  leads  off  through  the  northern 
part  of  tlie  city  of  PouKhlceefisie,  2,700,  feet,  passing  over  the 
streets  and  houses  until  it  reaches  ground.  From  that  point 
eastward,  a  railroad  approach  runs  north  to  connect  with  the 
railroads  running  from  Poughkeepsie  north-easterly  to  Con- 
necticut and  Massachusetts,  destined  to  become  widely  known 
as  the  great  coal  route  to  New  England,  and  the  all  rail 
passenger  route  to  Southern  and  Western  New  York,  Pennsyl- 
vania, and  the  south  and  south-west  and  west.  Running  at 
the  ordinary  rate  of  speed  of  such  trains  passengers  can  be 
carried  from  Boston  to  Washington  in  two  hours  less  time 
than  by  any  present  route.  The  times  require  unbroken  rail 
transportation,  and  the  Poughkeepsie  Bridge  will  fill  a  want 
■which  has  been  felt  for  many  years  in  Pennsylvania  and  New 
England,  and  will  provide  a  means  for  the  steady  and 
regular  carriage  of  fuel  to  the  factories  and  residents 
of  the  New  England  States  throughout  the  year.  The 
enormous  cost  has  in  the  past  deterred  the  railroads 
from  separately  attempting  the  construction  of  bridges  across 
the  Hudson  River,  and  as  piers  are  very  important  factors  in 
stability  of  railroad  bridges,  no  other  bridge  than  that  at 
Poushkeepsie  can  be  now  constructed  without  special  legis- 
lation. The  Engineers  of  New  York  State  and  of  the  U.  S. 
War  Department  have  unanimously  approved  of  the  location 
of  this  bridge  on  account  of  the  even  width  and  great  depth 
of  the  river  at  that  point,  and  for  several  miles  north  and 
south.  The  largest  tows  and  steamers  have  been  passing 
between  the  piers  of  this  bridge  without  difficulty.  This 
bridge  will,  when  completed,  be  the  largest  railroad  canti- 
lever bridge  in  this  country. 

At  the  recent  Annual  Meeting  of  the  American  Society  of 
Civil  Engineers,  Lieutenant  ^Charles  C.  Rogers,  TJ.S.N.,  read 
a  paper  entitled,  "The  Panama  Canal  in  1887."  Lieutenant 
Rogers  was  sent  to  Panama  about  a  year  ago  (March  1887) 
to  make  a  report  for  our  Government,  and  made  a  two  weeks' 
tour  of  insoection  alonar  the  entire  route  of  the  canal  with 
M.  de  Lesseps'  Engineer.  He  described  minutely  the 
sections  and  divisions  into  which  the  work  was  divided, 
aud  pointed  out  that  the  Ohargres  River,  which  crosses  the 
canal  twenty-seven  times,  and  the  Rio  Grande,  which  crosses 
thirteen  times,  should  be  properly  deflected  if  the  project 
should  ever  succeed.  The  great  drawback  to  the  proper 
completion  of  the  work  is  the  scarcity  of  labor.  About  11,000 
laborers  are  employed,  their  pay  being  S  1-50  in  Columbian 
silver,  equal  to  ninety  cents  of  American  money.  The 
natives  of  Jamaica  were  found  to  be  of  little  use 
on  account  of  their  shiftless  habits,  and  the  company  has 
imported  negroes  from  the  Congo  and  Chinese  from  the 
southern  portion  of  the  Celestial  Empire,  who  give  greater 
satisfaction. 

Many  of  the  laborers  were  forced  out  of  the  country,  owing 
to  exoriiitant  rates,  unhealthy  climate,  malaria  and  yellow 
fever  striking  down  an  average  of  over  10  per  cent.,  and 
necessitating  the  building  of  two  large  hospitals  and  a  number 
of  smaller  ones,  while  thirty-seven  physicians  were  kept  con- 
stantly at  work  attending  to  the  wants  of  the  sick.  Another 
occurrence  which  retards  the  work  are  the  annual  floods,  which 
force  excavated  earth  back  into  the  trenches,  and  in  many 
instances  taking  five  and  six  weeks  to  repair  the  damage. 
Two-thirds  of  the  work  of  excavation  have  yet  to  be  per- 
formed, and  to  do  this  more  men  must  be  employed,  more 
barracks  must  be  built  to  accommodate  them,  and  more  hos- 
pitals to  provide  for  them. 

Lieutenant  Rogers  says  :  "  For  the  $  240,000,000  originally 
required,  the  canal  cannot  possibly  be  built.  At  least  §  375,- 
000,000  will  be  required,  and  the  officers  of  the  canal  com- 
pany have  at  last  admitted  the  truth  of  that  fact.  It  can 
never  be  built  in  the  time  stated,  but  if  pushed  with  vigor 
it  may  be  open  for  navigation  in  six  or  seven  years.  The 
features  of  the  scheme  present  no  insurmountable  obstacle. 
The  company  has  both  money  and  brains  to  carry  it  out, 
so  in  spite  of  opinions  to  the  contrary,  I  am  of  the  belief  that 
the  opening  of  the  Panama  Canal  is  really  but  a  question 
-of   time." 

A  stupendous  railroad  scheme  is  under  consideration 
by  certain  capitalists  and  railway  magnates  in  Chicago, 
St.  Paul  and  Minneapolis.  It  is  a  railway  from  the  twin  cities 
(St.  Paul  and  Minneapolis)  via  Bismark,  British  Columbia, 
and  Alaska,  to  Pekin,  China,  and  Irkoutsk,  in  the  Russian 
empire.  The  Minneapolis  and  Pacific,  the  Aberdeen,  Bis- 
mark and  North-Western,  and  the  Canadian  Pacific  will  form 
the  line  to  Victoria  in  British  Columbia,  thence   the  road  will 


be  built  to  Cape  Prince  of  Wales,  on  Behring  Straits,  a 
distance  of  about  1,100  miles.  This  body  of  water,  which 
separates  the  American  Continent  from  Asia,  is  only  35 
miles  wide,  and  midway  is  dotted  with  islands.  The  water 
is  twenty  or  twenty-five  fathoms  deep,  and,  will  probably  be 
bridged.  On  the  opposite  side  in  Asia  is  East  Cape,  whence 
a  road  will  be  constructed  to  Pekin,  China  and  Irkoutsk, 
Russia,  and  other  points  in  the  Chinese  and  Russian 
empires.  A  road  is  already  being  constructed  by  the  Russian 
Government  to  Irkoutsk  and  it  is  expected  that  this  will  be 
extended  to  form  a  juncture  with  the  line  from  East  Cape  to 
Pekin,  about  1,600  miles  from  the  Straits.  The  distance 
between  Cape  Prince  of  Walas  and  Pekin  is  but  little  over 
1,600  miles,  making  the  whole  route  from  St.  Paul  and 
Minneapolis  to  Pekin  5,169  miles. 

This  certainly  is  a  stupendous  scheme  !  Your  correspondent 
has  been  informed  as  to  thi.s,  by  a  prominent  Engineer  who 
was  recently  in  New  York  with  several  other  Engineers  and 
contractors  studying  the  matter.  He  said  :  "  The  first 
trains  are  expected  to  run  through  in  ten  days'  time  ;  but, 
when  the  inevitalile  limited  is  put  on,  the  passenger  who 
leaves  St.  Paul  on  Monday  will  take  his  breakfast  in 
Pakin  on  Saturday  morning,  and  his  supper  on  Sunday 
evening  in  Hong-Kong." 


Ollie  ^iucttcs. 


PUBLIC  WOKKS  DEPARTMENT. 
Burma,  April  14, 1888. 

Lower  Burma. 
Mr.  J.  M.  Joseph,  Sub-Overseer,  3rd  grade,    Tliayetmyo    Divi- 
sion, has  passed  the  Colloquial  test  in  the    Burmese  language. 

Madras,  April   17, 1888. 

The  following  promotions  are  made  :  — 

Mr.  J.  J.  Whiteley,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank  wHIi  effect  from 
27  th  March  1888. 

Honorary  Lieutenant  and  Deputy  Assistant  Commissary  J.  A. 
Power,  Sub-Engineer,  sub.  pro  tern.,  2nd  grade,  to  Assistant  Engi- 
neer, 3rd  grade.  Supernumerary  perraaneut,  with  effect  from 
20th  November  1887. 

Puniab,  April  19,  1888. 

With  reference  to  Government  of  India,  Public  Works  De- 
partment Notification,  dated  the  14th  Dc'c^mber  1837,  an<l  in 
continuation  of  Punjab  P.  W.  D.  Notifications,  dated  the  21st 
ultimo,  Mr.  W.  H.  Parker,  Superintending  Engineer,  is  appoint- 
ed Engineer-in-Chief  of  tlie  Patiala  Riilwav,  including  the 
Bhatinda-Bahawalpur  Railway  Survey,  with  eft'eot  from  the  date 
on  which  he  assumed  charge. 

Irrigation  Branch. 

Mr.  C.  E.  Day,  Executive  Engineer,  3rd  grade,  attached    to   the 

Karnal  Division,  Western  Jumna    Canal,    is  allowed  furlough  for 

twenty-two  months,  with   effect    from  the  8th    May   1888  or  such 

subsequent  date  as  he  may  avail  himself  of  the  same. 

India,  April  21,  1888. 

Major  W.  H.  Coaker,  r.b.,  Superintendinrj  Engineer,  3rd  class, 
temporary  rank.  State  Riilways,  reverted  to  liis  substantive  rank  of 
Excutive  Engineer,  1st  grade,  with  effect  from  the  afternoon  of 
the  23rd  February  1888. 

Lieutenant  J.  E.  Capper,  r.e.,  Assistant  Engineer,  Ist  grade, 
temporarily  employed  in  the  Military  Works  Department,  and 
now  on  furlough,  is  retransferred  to  the  Central  Provinces. 

Mr.  W.  B.  Hariiigton,  Executive  Engineer,  1st  grade,  Panjab, 
is  permitted  to  retire  from  the  Public  WorUs  Dopartment,  with 
effect  from  the  19th  March  1888. 

Rajputana. 

Furlough  to  Mr.  Campbell  Thomson,  Executive  Engineer,  Mey- 
war  State,  is  granted  for  six  months  only,  instead  of  twelve 
months. 

Military  Works  Department. 

Lieutenant  W.  W.  Baker,  r.e..  Assistant  Engineer,  1st  grade, 
is  appointed  to  officiate  as  Executive  Engineer  of  the  Kurrachee 
Defence  Division. 

Lieutenant  C.  E.  Norton,  r.e..  Assistant  Engineer,  1st  grade,  pass- 
ed the  Departmental  standard  examination  on  the  17th  March  1888. 

Director-General  o/  Rciilwayt. 
Mr.  R  F.  Coppin,    Assistant   Engineer,    is  transferred  from  the 
Bannu  Railway  Survey  to  the  North- Western  Railway. 

N.-W.  P.  and  Oudh,  April  21,  1888 
Irrigation  Branch. 
His    Honor   the     LienteTiant-Governor,     Nortli-Western     Pro- 
vinces, and  Chief   Camniissioner,  Oudh,    is    pleased  to  order    the 
following  reversions  and  promotions,   with   effect   from    the    dates 
specified  ; — 

Mr.  J.  H.  A.  Ivens,  from  Executive  Engineer,  4th  grade,  sub.  pro 
tern,  to  Executive  Engineer,  4th  grade,  temporary  rank,  from  13th 
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February  1888.    Consequent  on  tlie    return    of    Mr.    Coles    from 
furlousih. 

Mr.  J.  A.  Cones,  from  Executive  Engineer,  4tli  grade,  tem- 
porarv,  rank  to  Assistant  Engineer,  1st  grade,  from  13tl»  February. 
Consequent   on  the  return  of  Mr.  Cole.i  from  furlong. 

Mr  J.  H.  A.  Ivens,  from  Executive  Engineer,  4tli  grade,  tem- 
porary rank,  to  Executive  Entiineer,  4tli  grade,  sub  pro  terii., 
from  16th  February,  ISSSri'cs  Mr.  DcHlawortti,  whose  services  have 
been  dispensed   with. 

Mr.  J.  A.  Cones,  from  Assistant  Engineer,  1st  grade,  to  Execu- 
tive Engineer,  4th  grade,  temporary  rank,  from  16th  February  1888 
vicf  Mr.  Dodsworth,  whose  services  have  been  dispensed  with. 

Rai  Prianath  Ghose,  Sahib,  from  Assistant  Engineer,  Ist  grade 
to  Executive  Engineer,  4th  erade  temporary  rank,  from  18th 
March  1888  vice  Mr.  Thornhill  on  furlough. 

Mr.  A.  M.  Fagan,  from  Assistant  Enrgineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  from  22nd  March 
1888  vice  Mr.  Barron,  on  furlough. 

Mr.  A.  C.  Evans,  Executive  Engineer,  .3rd  grate,  sub  pro  tem., 
is  appointed  to  officiate  as  Executive  Engineer,  Etdwah  Division, 
Lower  Ganges  Canal,  during  the  absence  of  Mr.  H.  Marsh  on 
privilege  leave,  or  until  further  orders. 

Buildings  and  Roads  Branch. 

Colonel  J.  G.  Forbes,  r.e.,  Cliief  Engineer,  Irrigation  Branch, 
and  Secretary  to  Government,  Xorth-Western  Provinces  and 
Ondh,  Public  Works  Department,  assumes  charge,  in  addition 
to  his  own  duties,  of  the  Office  of  Chief  Engineer,  Buildings  and 
Roads  Branch,  and  Joint  Secretary  to  Government,  North- 
Wester  Provinces  and  Ondh,  Public  Works  Department,  vice 
Colonel  D.  Ward,  r.b  ,  deceased. 

Bengal,  April  25,  1888. 
Estahlishment—  General. 

Mr.  M  H.  Jac''8on,  Assistant  Engineer,  is  posted  to  the  1st 
Calcutta  Division. 

Mr.  W.  B.  Gwyther,  Officiating  Executive  Engineer,  2nd 
Calcutta  Division,  is  posted  to  the  Chief  Engineer's  Office. 

Mr  J.  H.  Toogood,  Executive  Engineer  in  charge  of  the 
Calcutta  Workshops,  is  transferred  to  the    2nd   Calcutta   Divi.<ion. 

Mr.  J.  Bradshaw,  Sub-Engineer,  attached  to  the  Balasore  Divi- 
sion, is  appointed  as  a  temporary  measure  to  hold  charge  of  the 
Calcutta  Workshops. 

Establishment — Irrigation. 

Rai  Kali  Podo  Sen,  Sahib,  Assistant  Euffineer,  is  posted  to  the 
Brahmini-Byturni  Division,  which  he  joined  on  the  forenoon  of 
the  17th  instant. 
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RECENT  BRITI.SH  PATENTS. 
AppARAxrs  FOB  Ci-TTINC  CoAL  —  T.  Bov-er,  R.  W.  Botver,  and  .J. 
Blackburn,  M'oodlesford,  Yorkshire. — The  object  of  this  invention  is  to 
improve  the  construction  of  the  cutters,  and  also  to  .simplify  the  means 
employed  for  its  operation  The  cutter  bars  are  made  of  sucli  a  form 
that  they  can  more  readily  be  withdrawn  from  the  work.  A  section  of 
the  improved  form  is  shewn  in  /f./.  2.  The  cutter  bar  A  is  made  of  taper 
form  towards  its  outer  extremity,  and  the  cutters  B  are  gradually  re- 
duced in  size.  The  base  of  the  cutters  B  may  be  of  polygonal  form,  and 
<liamond-iK)interl  steel  hits  C  are  screwed  into  them.  When  electricity 
has  Ijeen  usc<l  for  driving  these  bars,  the  motor  has  usually  been  con- 
structe<l  separate  and  distinct  from  the  machine.     According  to  this  in- 


vention the  motor  is  couple<l  directly  to  the  machine  as  illustrated  in  plan 
in/;/.  1.  An  Immiach  inotf)r  I)  is  mounted  on  a  turntable  E  carried  on  a 
l>ed  plate  K.  The  wlicels  (;  sujjport  the  whole  frame  work.  The  mottn- 
shaft  H  has  a  cfrapling  plate  1  at  its  end,  corresponding  with  another 
plate  . J  on  the  cutter  bar  A.  The  rotary  motion  is  imparted  to  the 
turntable  by  means  of  a  worm  L  mounted  on  a  shaft  M,  and  the 
gearing  O  on  the  rim  of  the  table  E.  Any  other  motor  may  be  applied 


for  tliis  purpose  besiiles  the  Inimisoh.  The  inventors  make  two  claims  : 
(1)  For  the  form  of  the  cutter  bar;  (2)  for  the  disposition  of  the  motor  and 
the  gearing  for  the  operation  of  tlie  machine. — No.  169.").).  December  9th, 
1887. 

Valvk  (Jkar. — A.  IT.  Charir(»,  Derby. — This  invention  relates 
to  the  construction  and  arrangement  of  an  unproved  variable  CiUt-oH' 
gear  for  steam  engines.  The  accompanying  figure  represents  a  horizon- 
tal section  through  the  essential  parts.  A  slide  valve  {not  shewn)  is 
arranged  for  admitting  steam  to  the  cylinder,  and  in  the  steam  chest 
A  a  number  of  ports  B  are  formed.  Tlie  movable  port  plate  C  and  tlie 
valve  jiliite  1)  work  in  a  separate  steam  chest  A'.  The  slide  valve  of 
the  engine  is  worked  from  the  main  shaft,  and  the  valve  plate  D  is 
similarly  worked,  but  at  double  the  speed.  The  plate  C  is  worked  by 
the  governor,  and  it  is  arranged  so  as  to  travel  intermittently  over  the 
ports  B  in  the  tixed  port  plate  and  the  valve  plate.  This  motion 
is  effected  by  a  rod,  the  collar  H,  and  the  spring  J.  A  bevelled  surface  is 
formed  outside,  and  is  arranged  to  work  with  the  wedge  K,  which  is 
connected  by  a  lever  w^ith  the  governor.  A  wheel  L  serves  to  adjust 
a  collar  on  the  step  M  to  or  from  the  wedge  K,  so  as  to  check  its  to 
and  fro  motion,  and  so  regulates  the  throw  of  the  movable  port  plate 
C.     Any   racing   in  the   engine    will   act  on   the  governor  in  the  usual 


way,  and  the  motion  of  tlie  governor  is  comiiiiinicated  to  the  movable 
port  plate  C.  This  movement  of  the  plate  over  the  ports  will  partly 
or  wholly  cut  olT  the  steam  from  the  main  valve  chest,  and  the  rewula- 
ation  of  the  wedge  K  determines  the  amount  of  cut-off  and  e.vpan- 
sion  to  be  allowed.  The  details  of  the  mechanism  for  operating  the 
movable  plate  may  be  varied  by  forming  a  rack  on  the  stem  of  the 
plate,  gearing  with  a  toothed  quadrant  actuated  by  the  governor.  In 
this  case  no  check  spring  will  lie  required.  The  inventor  makes  three 
claims  for  this  cut-off  gear  —No.  3681.     March  10th,  1887. 


BEST    MIRZAPUR    STONE. 

The    Mirzapur   .Stone  and   Trading   Co.,  Cut-Stone  Contractors    and  t,)uarryn 
Mirzapur,  can  .supply— 

FI.iggiiig       ..  ..  ..  .,     Roofing. 

Pillar  Bases  . .  ..  ..  ..     Coping. 

.^nd  all  descriptions  of  Ciit-Slone.     The  cheapest  in  the  ni.arket. 
Apply  to  the  Company  or  to 

LYALI,,  M.\RSHAI.L  &  CO., 
4,  rihe  Chat  Street,  Calcutta. 
(109)  Depot— Sulke.a,  Calcutta. 


NOTICE. 


Bengal-Nagpur  Eailway. 

\st.  Sealed  tenders  for  tlie  supply  of  30,000  cubic  feet  of 
teakwood  scantlings  required  for  the  construction  of  Broad 
Gauge  Railway  Carriages  in  the  Nagpur  Workshops,  B.-N. 
Railway,  will  be  received  by  the  Agent  up  to  noon  of  the 
30tli  May  and  will  be  opened  by  liim  then  and  there  in  the 
presence  of  all  parties  wlio  may  choose  to  attend. 

^nd.  The  timber  to  be  seasoned  and  sound,  cut  perfectly 
straight  and  and  square  to  be  free  from  knots,  flaws  or  cracks. 
Sizes  of  scantlings,  and  terms  and  conditions  of  tender  along 
with  form  of  tender  may  be  obtained  from  Locomotive  and 
Carriage  Superintendent,  B.-N.  Railway,  Nagpur. 

Zrd.  Seals  of  tenderers  unable  to  write  will  not  be  accept- 
ed ;  they  should  liave  their  marks  verified  by  witnesses. 

Uh.  Covers  to  be  superscribed  "Tender  for  Teakwood 
scantlings  for  Bengal-Nagpur  Railway. 

5th.  Tlie  tender  may  be  in  part  or  for  wliole  requirement, 
and  the  Agent  reserves  to  himself  the  right  to  accept  in 
whole  or  in  part,  but  in  the  event  of  his  accepting  in  part 
only,  and  the  tenderer  failing  to  take  up  the  contract,  the  whole 
earnest  deposit  will  be  confiscated. 

6<//..  Tenders  without  earnest  money  of  Rs.  1,000  will  not 
be  attended  to. 

Ith.  The  Agent  reserves  to  himself  the  power  of  rejecting 
any  tender  without  assigning  a  reason,  and  does  not  bind 
himself  to  accept  the  lowest  or  any  tender. 

N.\opur;         -»  T.R.WYNNE, 

^thAprUUm.    j        '^     ■  >        Ayent  and  Chief  Engineer. 
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In  the  mate  of  the  Indian  Companies  Act,  1882. 


AND 


In  the  matter  of  the  Deoghup  Mining  Company,  Ld. 

FOR  SALE. 


THE  mining  and  other  rights  of  tlie  above  Company  in 
ilouzahs  Toolsitar,  Loth  Bedooa,  Churkidangi,  Bissen- 
pore,  and  Mongua  Reidee,  in  Talook  Ropinee  in  the  Sulj- 
district  of  Deoghur,  in  the  Sonthal  Pergunnahs,  comprising 
6,057  biggahs,  or  thereabouts,  under  a  lease,  dated  the  29th 
May  1883,  for  149  years  from  29th  May  1883,  and  as  to 
Mouzalis  Toolsitar  and  Churkidangi  under  conveyances 
from  the  Mustagirs  thereof  respectively. 

■    2 — The    Engines,    Plant,    Machinezy,    and   Stoi-es   of    the 
above  Company,  at  Deoghur,  including  (among  other  things) 

1 — Tubular  Engine  Boiler  with  fittings  complete. 
1 — Tangye's  Vertical  Boiler  with  fittings  complete. 
1 — Winding  Engine  with  fly  wheel  and  drum. 
2 — Special  pumps. 
1 — Crab  winch. 

For  full  particulars   apply  to  the   undersigned,  by  whom 
offers  will  be  received  up  to  the  31st  May  1888. 

DIGNAM,  ROBINSON  &  SPARKES, 

Attorneys  for  the  Liquidator 
of  the  abovenamed  Company. 
4,  Strand,  Calcutta;    ( 


Strand,  Calcutta  : 
■2ith  April  1888. 


SALE  OF  IRON  PADDLE  STEAMER. 

TENDERS  for  the  purchase  of  the  Madras  Goverment 
Steam  Tug  Madras,  built  at  Blackwall  by  T.  A.  Young 
in  1876,  will  be  received  by  tlie  Port  Officer  at  Madras  up  to 
noon  of  Tuesday,  the  1st  May  1888. 

2.  The  vessel  will  be  sold  at  Calcutta  with  engines, 
boilers,  masts,  sails,  awnings,  spars,  anchors,  cables,  boats, 
and  such  other  stores  as  may  be  on  board  on  the  30th  March 
and  which  will  not  be  removed  previous  to  the  sale. 

3.  Each  tender,  before  being  opened,  must  be  accompanied  by 
a  treasuiy  receipt  for  a  sum  equal  to  2.5  per  cent,  of  the  amount 
offered,  and  the  balance  must  be  paid  within  48  hours  of  ac- 
ceptance of  the  tender  and  before  delivery  is  taken.  The  tenders 
will  be  submitted  to  the  Goverment  of  Madras  for  orders. 

4.  The  vessel  will  be  at  the  risk  and  charge  of  the  pur- 
chaser from  the  date  the  acceptance  of  tlie  tender  by  Govern- 
ment is  communicated  to  him. 

5.  The  following  description  of  the  vessel  is  believed  to 
be  correct,  but  any  errors  or  misdescription  shall  not  annul  the 
sale,  nor  shall  any  compensation  be  allowed  on  that  account : — 


Tonnage 

...     197  gross. 

Do. 

...     57  nett. 

When  built 

...     In  the  year  1876. 

Where  built 

...     At  Blackwall. 

Extreme  length   . . . 

...     123  feet  4  inches, 

Do.      breadth... 

...     20  feet  8  inches. 

Depth 

11  feet  1  inch. 

Number  of  bulkheads 

...     Three. 

Do.      of  decks... 

...     One. 

Engines 

...     Two  side  lever  disconnecting 

surface  condensing. 

Boilers 

. . .     One  multitubular. 

Iforse-power  indicated 

...     137. 

Do.       nominal 

...     75 

Coal    that    can    be  stowed    in 

bunkers  ...     66  tons. 

6.     The  vessel  will  be  open   for  inspection   at  Calcutta   on 
applying  for  an  order  to  the  Deputy  Director  of  India  Marine 
on  or  after  the  30th  March  1888. 
Madras  Port  Office,  \  H.  A.  STREET,  Capt., 

loth  March  1888.     J    H.  M.'s  Indian  Marine,  Port  Officer. 
(106) 


DIVING  APPARATUS  FOR  SALE. 


A  Siebe  and  Gorman  new  air  engine  to  supply 
two  divers  simultaneously,  two  suits  of  diving 
dresses,  helmets,  piping  and  all  complete  in  two 
chests,  the  whole  lot  as  good  as  new,  having  been 
used  only  a  few  days,  lately  cost  in  England 
£154  sterlinof. 

GILLANDERS,  ARBUTHNOT  &  Co., 
-Agents  of  Nobel's  Explosives  Co.,  Ld., 

Calcutta. 


Wanted. 


A  competent  Overseer  for  the  Local  Works,  Mozufferpore, 
on  a  salary  of  Rs.  80  (rising  to  Rs.  100)  per  mensem, 
exclusive  of  travelling  allowance.  None  need  apply  who 
have  not  passed  the  prescribed  examinations  and  obtained  a 
certificate  of  practical  experience  in  Road  Works. 

2.  The  applications,  with  copies  of  testimonials,  will  be 
received  by  the  undersigned  up  to  the  30th  April  1888. 

(Sd.)    G.  W.  DISNEY,  C.E., 

District  Engineer. 


\ 


Mozufferpore. 
The  lOth  April  1888./ 
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Begist€redll4tli  October  1878. 

CYLINDER  OIL. 

TXruiTEE,  IfOHniSOlT  &  Co.,  Calcutta, 

Sole  Agents  /or  Bengal. 


Calcutta  Plumbing  &  Gas  Fitting  Establishment' 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer, 
Propbietor. 
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THOMSON  &  MYLNE'S 
PATENT  SUaABCANE    MILLS. 
For  particulars  of  Depots,  Licensees,  &c.,  address— 
THOMSON  &  MYLNE, 

BEHKEA.   E.  1.   RAILWAY ; 
or  6,  Commepcial  BuUdingrs,  Calcutta. 
(103) 


HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNB  &  CO., 


(87) 


40,    STI^.iflLKri>. 


Hodgart's  Patent  Combined 

Lever  and  Hydraulic 

Cotton  Press. 

Estimates  for  Press  complete,  spare 

Gear,  Pumps,  Engines  and  Boilers 

supplied  on  application. 


BEYTS,   CRAIG   &   Co., 
Bombay, 

(25)       Sole  Affents  for  India. 


McKENZIE  &  CO.    Sind  Metal  Mart, 

IRON   WORKS  AND   FOUNDRY,   KARACHI. 

Have  in  Stork  or  on  the  vay  out:  — 

Portable  Kngines  of  sizes. 
Vertical    Engines    and 
1T  -'^^  Boilers  of  sizes. 

.Steam  Pumps  with  and 
without  Boilers.  Con- 
tractors' Pumps, 
Pumps,  Lift  an<l  Force. 
Centrifugal  Pumps. 
JLathes — self-acting,   sliil- 

ing,       surfacing       and 

screw-cutting.   Drilling  and  Screwing  Machines. 
Mortar     Mills.       Flour    Mills.       Cold     Rail-sawing 

Machines.  Crab  Winches,  Pulley  Blocks,  Lifting  Jacks  and  Chains. 
Cast  Iron  Pipes  and  Sluice  Valves.   Wrot  Iron  Tubes  and  Fittings. 

Pickaxes,  Shovels,  Powrahs,  Drills  and  Crowbars. 
Portland  Cement,  Gillingham's,  White's  and  Burger  Baron's. 
,    Galvanized  Sheets,  Corrugated  and  Plain. 

Bar,  Angle  and  Tee  Iron  of  ordinary  sizes  and  sections. 
Engineers'  and  Contractors*  tools  and  stores  supplies  with  promptitude 
and  at  moderate  rates. 

(9S)   Aerents  for~l£AESHALL  SOl^S  Sc  CO.,  Oamsborou^li. 


^TJE:XJ.A.r€,1"    <uo    OC>., 
ESTABLISHED  MORE  THAN  100  YEARS. 
Coach  Builders  to  all  the  Viceroys  and  most  of  the  nobility  of  India 

Five  Medals  for  excellence  of  work. 
Carts  as  per  illustration  from         ...  ...  ...  Rs.  375 

PhiEtons  from  ...  ...  ...  ••■     ,,     700 

Only  best  procurable  Materials  nsed  and  all  work  guaranteed.    Mate- 
rial supplied  at  the  lowest  rates.     Catalogues  on  application. 

(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 

WESTERN 


[29] 


HOTEL, 

BOMBAY. 


India  Rubber  Sheets. 

BEST  QUALITY. 

FORNARO  BROTHERS, 

8  Mangoe  Lane. 
(79) 


The  ENCINEERINC  &  MINING  JOURNAL. 

Subscription  Pbicb,  includhig  postage  for 
India  and  all  countries  in  the  Postal  Union, 
$o=20s.  =Rs.  14  per  annum.  All  payment* 
must  be  made  m  advance. 

IT^he  Scientific  Publishing  Co., 

27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 

TRAUTWINE'S 

FOCHiET  BOOZ. 

"  Beyond  all  question  the  l)est  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared."— "  Manual  fob  Railroad  En- 
gineers, hy  Prof.  Oeorge  L.  Vose,  C.E. 

JOHN  WILEY  &  SONS,  New  York. 
(72)  E.  &  F.  N.  SPON,  London. 


PATENT  POCKET  SLIDE  RULES. 

For  Engriueering:  Calculations, 

For giz'ing  at  sight  results  which   ivoitld  otherviist 

be  only  obtained  by  ivorking  tedious    tnaihemaiical 

fortnulee. 

Designed  and  patented  by  LALA  GANGA  RAM 
A.  M.  I.  C.  K,  M.  I.  M.  E.,  Ex.  Eilg.,  P.  W.  IX,  Punjab 
No.  l.--For  Scantlings  of    Timber  in  Reams  and 
S  (  Joists,  and  for  Strains  on  Trusses,   Ap- 

plicable to  all  forms  and   Spans.     Price 
Rs.    ..  ..10 

No.  2. — For  Thickness  of  Retaininif  Walls  (level 
topped  and  surcharged),  all  shapes  and 
heights,  tmder  all  possible  conditions. 
Price  Us.  . .  . .  .6 

No.  3.— For  Sti-ains  on  Girders  (plate,  braced, 
lattice,  warren,  Ac,  ail  form  and  spans) ; 
Bending  and  Shearing  Strains  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  counter-bracing  deter- 
mined at  sight.  Price  Rs.  . .  10 
"  v.                  FULL  SET  FOR  Ks.  21 

Illustrated  Pamphlet   of  Instructions,     shewing 
several  examples  worked  out,  accompany  each  in- 
strument.   Pamphlet  separate,  8  annas. 
JOHN  FLEMING  &  COMPANY,  BOMBAY. 


GEO.  GAHAGAN  &  CO., 

ENGINEERS,    FOUNDERS,    AND    TIMBER  MERCHANTS. 

CASTINGS  UP  TO  30  TONS  DAILY.    FORCINGS  UNd7r1tEa¥ HAMMER.    RIVETTINC  BY  HYDRAULIC  RIVETTER. 

Designs  and  Estimates  furnished  for  Bridges,  Roofs,  and  all  kinds  of  Iron  and  Brass  work. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN  FIRMS:— 
ErOTJTa    aad    Hay's    PortaVde    Eni^ines,    Vertical    Engines,    and    Centrifugal   Pumps.     Th,0  EllCnish.  Dynamitfl 

Company-    Tho  "CTaited.  Ehenisli  "Westphaliaa  Guapowder.    Lee  aad  Son's  Celebrated  Portland  Cemeut 

J-  H-  Morgaa  aad  Soa'S  Mangalore  Tiles. 

FOR  SALE  -.—Corrugated  Iron,  ("Ash  and  Lacy's"  well-known  Globe  Brand,)  Plate,  Bar,  Angle  and  Tee  Iron,  Cast  and 

Wrought  Iron  Pipes  and  Fittings,  Tools,  &c. 

Glasgrow  Coats  Iron  and  Stool  Company's  Stoel  anl  Iron  Anarles  and  Toos.   Flat,  Round  and  Square  Tsars  "  Coats  Best." 
No.  1  Dynamite   ..  ...  ...  Rs.  1    6  per  lb.     I    No.  1  Blasting  Gelatine  ...  ..    Rs.  1    12  per  lb. 

Treble  Dynamite  Detonators  .-     ,,    2  10  per  100    I   (Jelatine  Detonators         ...  -     ,.    2    14  per  lOO 

(44)  BELLASIS   ROAD,   BYCULLA,  BOMBAY. 
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Notices. 


The  Office  of  Publication  of  liiliian  aFngniteimg  is  at  the  "  Star 
Peess,"  19,  Lull  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  bearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,    Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street^ 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Quarterly 

Es.  4 


Strms  of  Subscription  : 

Yearly.  Half-yearly. 

Including  Postage  in  India        ...  Rs.  12     ...     Rs.  7     , 

■     Specimen  copy— Free  ;  Single  copy— One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Cornhill,  E.G. 
NEW  YORK.— The  Scientific  Publishing  Co.,    27,  Park  Place. 
ROME.— LoEsoHEn  &  Co. 

STRAITS  SETTLEMENTS.—"  The  Straits  Times,"   Singapore. 
CHINA    AND  JAPAN.— Lane,  Crawford  &  Co.,    Hong-Kong 

Shanghai.,  and  Yokohama. 

JAVA.— G.  KoLFF  &  Co.,  Batavia. 

AUSTRALIA. — Gordon  &Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  (Jharges  for  i^tdutrtisements. 

One  Page.  Half  Page.        Quarter  Page.         Eighth  Page.        Sixteenth  Page 

Rs.  60     ...     Rs.  30     ...     Rs.  18     ...     Rs.  10      ...       Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 
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Neatly  bound  in  cloth, 

Price— Ss.  25  each— Cash. 
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TECHNICAL  EDUCATION. 
We  read  that  "  Messrs.  Maple  &  Co.  (of  London)  have 
done  wonders  with    the  furnishing  and  decorating  of  the 
new  (Viceregal)  Palace  on  the  Hills."     To  fully  compre- 
hend the  meaning  of  this  sentence,  one  must  recall  to 
mind    the  amount  of  money  Government  has  spent  in 
professing  to  advance  technical   education  in  India,  and 
thence  will  arise  the  reflection  that  while  Local  Govern- 
ments and  experts  are  gravely   debating  the  details  of 
technical  education,  the  Government  of  India  by  play- 
ing directly  into    the    hands  of   British    manufacturers 
is  effectually  rendering  these  efforts  abortive.     There  is 
a  broad    question   connected    with   Art   Industries   into 
which  we  do  not  desire  to  enter,  viz.,  whether    Great 
Britain  is  to  become  the  workshop  of  our  Colonies,  and 
to   receive   in   exchange   agricultural   and  other  produce^ 
We  think  that  with    extended    railway   communication 
much   may   be   said    in   favor  of  this  view,  and  that  the 
authorities  either  take  this  view,  or  are  compelled  to  take 
it  by   manufacturing   interests   in  England,  the  action  of 
the   Government    of    India   leaves   little  room  to  doubt. 
If  this   is   actually  the  case,  why  not  say  so  ?  Why  is  the 
position  not  boldly  acknowledged,  and  the  cry  of  techni- 
cal  education   dropped  ?  No   harm   would    be  done,  and 
India  would  not  suffer,  except  perhaps  during  famines,  but 
when   we   find   a   Government  professing  one  thing  and 
performing    acts    opposed    to    its    professions,   all   who 
pay  rates   and   taxes   have  just     cause   for     complaint 
for  the  State   might  at  least  be   spared   the   expense   of 
maintaining     enthusiasts      and      costly    establishments 
which   from  the   outset   may  never   really   bo  intended 
to  serve   their  end.     All   mill  industries  and  such   like 
may  be   safely  left    to    take   care   of     themselves,   but 
perfection   in  the  Industrial   Arts   can   be    attained   by 
actual   practice  alone,   and  if  Government    never  under 
any  circumstances  permits  this  practice,  the  united  efforts 
of  all  the  technical  establishments  throughout   India  in  a 
series  of  years  would   not  produce   so  simple  a  thing  as 
the  proverbial  candle-box.     No  one  would   venture  for  a 
moment  to  assert  that  Messrs.  Maple  and   Co.'s   furniture 
and  decorations  will  not  be  more  chaste  than  anything 
executed   in   this  country,   but  we  unhesitatingly  assert 
that  the  differences  between  them  would   not  be   appre- 
ciated by  more  than,  say,  1  per  cent,   of  the  people   wh 
will  look  at  them.  If  proof  is  wanted  of  this  assertion,  we 
would  recall   a   sentence  which  appeared  in  a  Bombay 
leading  paper  describing  some  recent  local  decorations  as 
calculated  to  make  Mr.  Grace's  mouth  water !  So  much  for 
decorations.  In  the  matter  of  furniture,  the  productions  of 
Messrs.  Deschamps,  of  Madras,  in  rennaissance,  and  Messrs 
Wembridge,  of  Bombay,  in  adaptations  of  modem  work 
far  surpass  anything  exhibited  at  the  Exhibition  of  18.51 
where    the  artistic   spirit  of  the  people  fiistened  its  ad- 
miring  gaze   on  a  sideboard   produced   by  Messrs.  Cox 
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i:  Co.,  "  entirely  by  machinery,"  and  surely  what  was 
good  enough  for  our  fathers,  37  years  ago,  is  good  enough 
for  a  Viceregal  Palace  on  the  snowy  mountains.  These 
facts  seem  to  us  to  render  the  act  of  the  Supreme  Gov- 
ernment absolutely  indefensible  from  any  point  of  view 
than  that  we  have  noted,  viz.,  the  encouragement  of  the 
importation  of  foreign  works  of  Indxistrial  Art.  There  is 
another  evil  in  importing  from  England,  we  move  slowly 
here,  and  they  move  fast  there,  local  productions  would 
not  materially  age  in  design,  while  English  art  fashions 
change  so  rapidly  that  Messrs.  Maple  &  Co.  vciW  probably 
smile  in  pity  five  years  hence  at  what  is  passing  now  as 
the  height  of  artistic  excellence. 


B.  C.  E. 

We  have  before  us  the  Calendars  of  the  three  Indian 
Universities  for  this  year,  and  as  we  consider  it  may  be 
instnictive  we  propose  to  compare  the  tests  required  for 
the  degree  of  B.  C.  E.  at  each  University,  both  from  an 
educational  and  professional  standpoint. 

In  Calcutta,  any  candidate  who  has  passed  the  First 
Examination  in  Arts,  may  be  admitted  on  producing  a 
certificate  from  the  head  of  an  institution  affiliated  to 
the  University  in  Engineering,  shewing  that  he  has  pro- 
secuted a  regular  course  of  study  for  one  year  after  pass- 
ing the  First  Examination  in  Engineering.  In  Madras, 
the  candidate  must  have  completed  two  years  from  the 
time  of  pi\ssing  the  First  .Examination  in  Arts  either  in 
this  or  one  of  the  other  Indian  Universities.  In  Bombay, 
for  the  degree  of  L.  C.  E.  the  candidate  mnst  have  matri- 
culated at  some  University,  and  must  have  kept  .six  terms 
in  a  Schwjl  or  College  of  Engineering  recognized  by  the 
University  sub.sequently  to  having  matriculated.  There 
is  no  degree  of  B.  C.  E. 

The  length  of  course  prescribed  at  each  University  is 
exactly  the  same :  viz.,  two  years  after  matriculation. 
There  is  only  one  examination  in  Engineering  for  the 
degree  of  L.  C.  E.  and  B.  C.  E.,  but  for  the  latter  degree 
the  candidate  must  have  pa.ssed  the  First  Examination  in 
Arts  at  the  University,  instead  of  the  ordinary  Entrance 
Examination.  In  Calcutta  and  Bombay,  the  candidate 
must  pass  the  First  Examination  in  Engineering,  whereas 
in  Maflras,  there  is  only  one  examination,  viz.,  that  for  the 
degree.  We  have  compared  the  subjects  of  study  pre- 
scribed at  each  University  for  the  Matriculation  and  First 
Arts  Examinations,  and  we  find  them  to  be  almost  iden- 
tical. The  subjects  have  been  carefully  selected  and 
comprise  English,  one  Optional  Language,  Mathematics, 
Elementary  Physics,  History,  and  Logic.  Con.sidering  the 
very  technical  nature  of  an  Engineer's  education,  and  that 
the  majority  of  the  students  are  Natives,  to  whom 
English  Is  a  foreign  language,  we  think  our  readers  will 
agree  with  us  when  we  state  our  opinion  that  every 
candidate  for  the  Engineering  degree  should  possess  a 
thorough  knowledge  of  English  before  being  allowed  to 
commence  his  professional  studies.  From  our  experience 
of  the  Engineering  graduates  on  this  side  of  India,  we 
consider  that  the  majority  of  them  have  not  pos.se.ssed 


that  knowledge,  and  have  therefore  foiled  to  derive  full 
benefit  from  the  lectvires  of  the  Professors  which  are  neces- 
sarily delivered  in  English.  Our  recommendation,  there- 
fore, is  that  no  student  should  be  permitted  to  enter  any 
Engineering  class  until  he  has  passed  the  First  Exami- 
nation in  Arts.  More  especially  as  the  Public  Service 
Commission  has  recently  jiroposed  to  form  two  services 
in  the  P.  W.  D. — an  Imperial  and  Provincial — the  latter 
to  be  recruited  locally  ;  in  which  case  we  consider  that 
both  Government  and  District  Committees  have  a  right 
to  expect  a  higher  class  of  excellence  than  they  have 
hitherto  been  accustomed  to  receive.  The  cry  is  now 
for  local  talent,  and  doubtless  it  is  more  or  less  a  just 
one,  but  at  the  same  time,  if  local  funds  are  to  be  en- 
truste<i  to  the  hands  of  men  recruited  locally,  it  is  only 
right  that  the  best  men  available  should  be  selected. 
As  we  have  no  further  observations  to  make  on  the  pre- 
liminary studies  of  the  Engineering  student,  wc  will  now 
proceed  to  consider  the  course  of  instruction  prescribed 
for  him  during  his  professional  training. 

The  subjects  embraced  in  the  two  years'  course  of  study 
at  Bombay  and  Calcutta  arc  sufficiently  varied,  and  in 
our  opinion  well  chosen.  In  addition  to  the  subjects 
taken  up  in  the  First  Arts  Examination,  the  candidate 
has  to  show  a  knowledge  of  Analytical  and  Geometrical 
Conies,  the  Differential  and  Integral  Calculus,  and  also 
Geology  and  Mineralogy.  The  remaining  subjects  arc 
purely  professional.  Except  in  Bombay,  where  papers 
on  Optics,  Astronomy,  Mining,  Metallurgy,  Botany  and 
Meteorology  ai'e  also  included  in  the  final  examination 
No  doubt  every  branch  of  science  is  useful  to  the  En- 
gineer, but  at  the  same  time,  as  his  period  of  profession- 
al training  is  short,  we  think  that  some  of  the  extra 
papers  abovementioiied  might  be  advantageously  omit- 
ted from  the  Bombay  course.  After  perusal  of  the 
Calendars,  in  our  opinion  the  papers  set  at  the  Calcutta 
examinations  se6m  to  follow  the  "  happy  medium,"  and 
we  would  commend  them  to  the  notice  of  the  sister 
Universities. 

Our  suggestions  may  be  briefly  summarised.  No  can- 
didate should  be  allowed  to  attend  an  Engineering  class 
until  he  has  passed  the  First  Examination  in  Arts.  At 
the  end  of  his  first  year  he  should  be  called  upon  to  pass 
his  First  Examination  in  Engineering,  and  on  passing 
the  rccjuired  standard  at  the  end  of  his  second  year,  he 
should  be  granted  the  degree  of  L.  C.  E.  Optional 
papers  on  certain  selected  subjects,  such  as  Applied 
Mechanics,  Hydraulic  and  Descriptive  Engineering  should 
also  be  set  at  the  same  examination,  and  the  degree  of 
B.  C.  E.  should  be  reserved  for  those  candidates  who  pasN 
creditably  in  the  optional  subjects. 


P.  W.  D.  ASPECT  OF  THE  FINANCIAL 
BUDGET. 
There  is  a  deep  meaning  imdcrlying   the  reticence  of 
the  Government  of  India  in  the  matter  of  the  publica- 
tion of  the  Financial  Budget,  and  even  the  representa- 
tions of  influential  bodies,  such  as   the  local   Chamber  of 
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■Ooininercc,  the  Trades  Association,  the  British  Indian 
Associatiijn,  &c.,  have  not  achieved  much  success  in 
persuading  the  Government  to  deviate  from  its  "  phvn  ut' 
campaign."  The  latter  has  succeeded  admirably  well, 
although  at  the  cost  of  a  little  prestige.  But  why 
a  reply  in  the  usual  stereotyped  form, — His  Excellency 
the  Viceroy  sees  no  reason  to  re-open  the  question, — was 
not  given,  we  are  at  a  loss  to  determine.  Strictly  speak- 
ing, the  wind  had  been  taken  out  of  the  sails  of  the 
memorialists  by  the  declaration  made  in  that  admirable 
and  lucid  speech  by  Mr.  W.  J.  Westland  in  January 
jast,  introducing  the  duty  on  salt  and  petroleum 
followed  soon  after  by  the  submission  of  an  "Ap- 
propriation Account,"  which  only  helped  to  render  dark- 
ness visible  by  manipulating  figures  such  as  our  Govern- 
ment alone  is  capable  of  doing.  To  pile  up  the  agony  of 
rate-payers  this  has  been  followed  up  by  the  usual  Budget, 
particulars  of  which  no  one  but  the  Executive  were  aware, 
the  Legislative  p)rtion  of  the  Imperial  Council  being  left 
out  in  the  cold.  From  the  Statement  before  us  we  find 
that  although  "  Railways  form  a  very  important  part  of  re- 
venue and  expenditure,  the  arrangement  of  the  accounts, 
following,  as  it  does,  the  somewhat  complicated  differences 
in  the  relations  of  Government  to  the  different  Railways, 
does  not  very  clearl}'  set  forth  the  purely  financial  part 
of  their  historj-.  "     But  there  is  "  Balm  in  Gilead,"  and 

an  abstract  of  the  transactions  of  ten  years will  render 

the  position  clearer.  In  the  Statement  referred  to,  the 
construction  of  Guaranteed  Railways  had  come  to  a  close, 
the  principal  excepti(jn  being  the  expenditure  in  regard  to 
the  Oudh  and  Rohilkhund  Railway.  The  account  of  in- 
terest in  sterling,  which  represents  this  part  of  the  capi- 
tal, rises  from  £'1.,7:37,000  in  the  first  year  to  £4,827,000  in 
the  sixth  year.  In  the  meantime  the  coustructi(jn  of  State 
Railways  was  in  active  progre.ss,  and  the  Indian  interest  ac- 
count was  being  added  t(j  regularly  by  about  Rx.  2,00,000 
every  year.  Throughout  the  six  years,  from  1879-80  to 
1884-8.5,  the  advance  of  the  net  earnings  was  nearly  eipial 
to  the  advance  <jf  charges  for  interest  upon  capital. 
From  1880-81  to  1884-8.5  the  total  amount  of  net  earn- 
ings was  Rx.  3,76,4.5,000,  and  the  total  amount  of  interest 
charge  (including  exchange)  was  nearly  the  same,  viz., 
Rx.  3,76,89,000.  In  other  words,  in  years  which  produced 
bad  revenue  the  net  earnings  fell  short  of  the  interest  by 
a  million,  and  in  years  when  the  revenue  was  good  they 
nearly  exceeded  it  by  half-a-million.  There  is,  however,  one 
point  to  be  considered  in  connection  with  this  subject— 
a  good  deal  of  deduction  has  to  be  made  from  the  earnings 
before  they  can  be  made  available  for  Railway  charges. 
The  companies  are  entitled  to  a  share  of  the  earnings 
which  amount  to  about  Rx.  7,00,000,  if  to  this  were 
added  a  further  sum  varying  from  Rx.  1,50,000  to  Rx. 
2,00,000  for  Government  establishnients,  surveys,  &c. 
in  connection  with  those  Railways,  we  find  that  when  their 
«arnings  are  equivalent  to  the  interest  on  capital,  the 
Government  must  suffer  heavy  annual  losses.  During 
,he  above-mentioned  five  years  the  loss  averaged  about 
Rx.  8,00,000,  but  since  1885  it  has  been  steadily  and  con- 
-iiderably  increasing  and  the  Revised  aud  Budget  Estimate 


show  it  to  be  Rx.  21,50,000.  This  deterioration  is  not  duo 
to  the  falling-off  in  the  revenue,  for  that  indicates  a 
normal  figure,  but  it  may  be  attributed  to  the  interest 
paid  in  England,  the  fall  in  the  exchange,  and  the  burden 
created  by  the  South  Mahratta,  the  Bengal-Nagpur,  and 
the  Indian  Midland,  which  operates  as  a  dead-weight,  as 
the  capital  on  which  interest  is  being  paid  is  barely  remu- 
nerative. But  this  undesirable  state  of  affairs,  it  is  hoped, 
will  come  to  an  end  in  another  year  or  two.  This,  of  course, 
applies  to  the  new  companies.  In  regard  to  the  older  ones 
the  new  burden  is  confined  to  exchange.  The  Budget  shews 
that  from  1880-81  to  1884-85  the  exchange  has  varied 
considerably.  That  is,  it  has  been  for  every  £100  Rx.  24"3, 
Rx.  315,  Rx.  376,  Rx.  42  and  Rx.  42,  and  this  for  a  ster- 
ling charge  of  £4,900,000  means  an  additional  increase 
of  exchange  to  the  extent  of  Rx.  2,20,000  for  four  years. 
Under  the  head  of  Telegraphs  the  Revenue  Account 
shews  a  satisfactory  surplus.  This  surplus  was  for  the 
last  three  completed  years  Rx.  1,29,000,  Rx.  79,000  and 
Rx.  1,74,000. 

In  the  matter  of  Irrigation  the  acounts  are  classified 
under  two  heads.  Major  Works,  or  those  the  construc- 
tion of  which  is  charged  outside  the  Revenue  Account 
or  to  the  Protective  Grant,  and  which  is  charged  with 
interest  payable  on  the  cost  of  construction  ;  and  Minor 
Works,  or  those  in  which  capital  expenditure  and  main- 
tenance arc  charged  in  Revenue  Account.  In  the  former 
there  was  a  falling-off  in  the  revenue,  owing  in  one 
place  to  a  year  of  abundant  rain  supply,  and  in  the  de- 
struction by  floods  of  an  aqueduct  close  to  the  head  of  the 
Lower  G  inges  Canal,  and  until  the  work  is  repaired  the 
revenue  must  remain  low.  The  cost  for  restoring  it  is 
estimated  at  over  Rx.  4,42,000  and  will  add  permanently 
Rx.  17,700  to  the  account  of  interest.  The  Govern- 
ment of  Madras  has  undertaken  to  lay  out  in  Minor  Works 
Rx.  50,000  or  Rx.  60,000  for  some  years  to  come,  in  re- 
turn for  which  it  expects  a  large  addition  to  the  land 
revenue. 

We  now  come  to  Civil  and  Military  Works.  For  the 
last  eight  years  the  Government  of  India  has  appropriat- 
ed an  annual  sum  of  Rx.  10,00,000  for  Military  Works, 
including  fortifications,  military  roads,  &c.  The  carrying 
out  of  the  Civil  Works  rests  almost  entirely  with  the  Pro- 
vincial Governments.  In  1885-86  the  expenditure  on 
Military  Works  was  Rx.  9,60,415,  against  Rx.  9,43,344  in 
1884-85.  In  regard  toCivil  Works  the  expenditure  in  1885- 
86  wasRx.  3,50,452,  againstRx.4,65,169in  the  previousyear. 
Subsequently,  however,  a  sum  of  Rx.  2,00,000  a  year  is 
being  yearly  set  aside  for  the  construction  of  frontier  roads 
in  Punjab  and  Beluchistan,  besides  roads  and  buildings 
required  for  Civil  and  Military  purposes  in  Upper  Burma. 
The  net  expenditure  under  all  those  heads  thnjtighout 
India,  including  exchange,  is  as  follows:  in  1886-87 
Rx.  15,66,131,  ill  1887-88  Rx.  22,30,600,  and  in  1888-89 
Rx.  20,22,600. 


BEXGAL  RAILWAYS. 

One  of  the  most  interesting  chapters  in  the  last  Ad- 
ministration Report  of  the  Bengal  Presidency  is  that  on 
Provincial    Railways.     Pessimists   who  look  with  distrust 
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on  all  iiKi\  einents  bearing  iipim  the  regeneration  of  India, 
will  have  little  to  congi~.itulate  themselves  upon  such  re- 
sults ;  while  those  who  watch  vnth  earnestness  the  course 
of  events,  will  find  enough  to  cheer  them  on  their  way. 
There  are  imjxirtant  issues  involved  in  connection  with  this 
subject.  The  remarkable  progress  made  in  the  extension 
of  railways,  followed  by  a  steady  increase  in  trade,  dining 
the  last  five  years  is  highly  satisfactory.  But  activity  in 
this  direction  was  observable  more  in  the  completion  and 
consolidation  of  various  projects  than  in  the  inauguration 
of  new  schemes.  Important  changes  were  wrought  dur- 
ing the  five  years  of  the  Provincial  Financial  Contract, 
which  were  also  coincident  with  Sir  Rivers  Thonipson's 
government  of  the  Province.  The  development  of 
the  lines  already  in  existence  was  followed  by  an  ex- 
pansion in  the  revenues,  as  the  returns  abundantly  prove. 
The  grass  receipts  from  the  State  Railways  of  Bengal, 
which  amounted  in  1881-82  to  32J  lakhs,  have  during 
the  (juinquenial  period  sjitisfactorily  risen  to  53  lakhs. 
Working  expenses  have  also  kept  pace  with  the  addi- 
tion of  new  lines,  and  the  extension  of  old  ones.  In 
1881-82  it  was  19  lakhs,  and  in  the  year  under  review 
32  lakhs,  leaving  a  net  revenue  which  had  risen  from  13f 
lakhs  in  the  fonner  year  to  21  lakhs  in  1886-87.  The  Patna- 
Gya,  the  Nalhati  and  the  Kaunia-Dharlla  lines  have  not 
shown  much  elasticity  in  their  working  results,  but  the 
others  exhibit  a  progressive  increase  with  each  year.  The 
Lieutenant-Governor,  however,  singles  out  the  Northern 
Bengal  State  Railway,-  and  points  with  commendable 
pride  to  the  steady  advance  made  not  only  in  its 
earnings,  but  the  effect  the  line  has  had  in  giving  an  im- 
pulse to  the  exten-sion  of  trade  and  the  consecjuent  im- 
provement in  the  material  condition  of  the  people.  As 
we  have  already  in  a  recent  number  of  this  Journal  given 
an  account  of  the  general  working  of  the  East  Indian 
(Imperial)  Railway,  we  will  not  stop  here  to  repeat  what 
we  said  on  a  former  occasion,  we  will  therefore  pass  on 
*o  the  others.  Tarkeswar  (Assisted)  Railway  gave  a  divi- 
dend of  6  i  per  cent  to  the  shareholders.  The  Adminis- 
tration Report,  referring  to  the  coaching  traffic  on  this  line, 
says,  it  Is  a  significant  fact  that  out  of  Rs.  2,88,444 
of  receipts  for  1880,  Rs.  2,16,004  were  contributed  by 
third-class  pa.ssengers  alone.  This  need  not  surprise 
any  one  who  is  aware  of  the  fact  that   Tarkeswar   has   a 

famous  shrine  to  which  people;  from   all    parts  of  India 

from  Cape  Comorin  to  the  Himalayas,  and  from  the  Punjab 
to  Chittagong — re.sort  in  large  numbers  on  pilgrimage  ; 
the  majority  of  whom  are  from  the  lower  orders, 
whose  means  do  not  permit  them  to  travel  first  or 
even  8econd-cIas.s.  The  Patna-Gya  (Provincial)  State 
Railway  shewed  higher  earnings  from  passenger  traffic  in 
1880  than  in  any  previous  year.  The  earnings  per  mile 
open  per  week  were  Rs.  180;  the  entire  capital  outlay  to 
the  end  of  1886-87  was  Rs.  42,40,742.  The  Eastern 
Bengal  (Imperifil)  State  Railway  comes  next  under  notice. 
As  our  readers  are  probably  aware  this  line  is  the  chief 
mode  of  communication  between  Naraingungo  and  Ser- 
^ig""g«'.  t*vo  of  the  principal  marts  in  Eastern  Bengal  for 
jute  and  rice,  and  Calcutta.    The  rate  charged  for  carrying 


jute  from  those  two  ports  was  below  the  rate  for  previous, 
years,  therefore,  as  might  have  been  expected  from  the 
circumstances  of  the  case,  n  larger  quantity  (54,69,587 
mann<ls)  was  carried  by  the  railway  during  the  calendar 
year  than  in  any  previous  year  with  the  exception  of 
1882.  The  receipts  for  1886-87  amounted  to  Rs.  53,71,.'}60 
and  e.vpenditure  to  Rs.  32,67,561,  leaving  net  receipts  of 
Rs.  21,03,709,  representing  a  little  over  4  per  cent,  upon 
the  capital  outlay  of  Rs.  5,22,89,987.  The  Bengal  Cen- 
tral (Assisted)  Railway  was  worked  at  a  loss  of  Rs.  15,288, 
although  there  was  an  increase  of  Rs.  26,000  in  passengers 
and  of  Rs.  23,000  in  goods.  This  line,  running  through 
a  tract  of  land  intersected  by  rivers  and  creeks,  it  has  to 
work  in  the  teeth  of  keen  competition  with  boats  and 
little  steam  launches.  It  is,  however,  hoped  that  with  the 
opening  of  the  Jubilee  Bridge  and  the  direct  connection 
made  with  the  East  Indian  Railway,  it  may  have  the  effect 
of  enabling  the  railway  to  compete  on  better  terms  with 
country  boats.  The  Dacca-Mymensingh  (Provincial)  State 
Railway,  of  which  great  results  were  expected  as  opening 
up  the  jute  and  rice  tracts  of  Eastern  Bengal,  has  not  done 
at  all  well ;  it  worked  at  a  loss  of  Rs.  57,347  in  1885-86, 
and  in  the  folIo\ring  year  of  Rs.  7,028,  causing  a  net  lo.ss 
to  Bengal  of  Rs.  2,79,724.  The  Northern  Bengal  (Pro- 
vincial) State  Railway  shews  good  results.  The  capital' 
cost  of  the  line  up  to  the  end  of  the  3-ear  was  Rs.  2,27,90,- 
420.  There  \\as  a  very  large  increase  in  the  grain  and 
jute  traffic,  the  latter  being  the  principal  staple  carried 
on  this  line  ;  the  gross  receipts  were  Rs.  26,24,013,  and 
the  working  expenses  Rs.  14,11,742,  leaving  net  receipts 
of  Rs.  12,12,271,  giving  a  profit  to  Bengal  of  Rs.  .3,76,110. 
The  capital  outlay  on  the  Kaunia-Dharlla  (Provincial) 
State  Railway  to  the  end  at'  the  year  was  Rs.  9,64,184, 
and  the  net  receipts  Rs.  33,140,  representiuga  percentage  of 
3'43  on  capital  cost  of  the  line.  The  Tirhoot  (Provincial) 
State  Railway  suffered  greatly  from  the  floods  of  1886. 
but  the  works  stood  the  strain  satisfactorily  with  the  ex- 
ception of  the  failure  of  one  culvert.  The  gross  receipts 
were  in  1886-87  Rs.  15,99,212  and  the  expenditure 
R.S.  9,85,827,  leaving  net  receipts  of  Rs.  6,13,385.  Since  the 
reduction  of  third-class  fare  in  1883  the  passenger  traffic 
has  increased  by  leaps  and  bounds.  In  that  \-ear  it 
carried  655  thousand  passengers  while,  in  1886  it  rose  to 
1,761  thousand,  which  gives  the  earnings  at  Rs.  5,36,000. 
The  Darjeeliiig-Himalayan  (Assisted)  Railway  worked  very 
satisfactorily  dm-ing  the  year.  Passenger  traffic  kept  go- 
ing steadily.  A  sum  of  Rs.  30,000,  which  was  transferred 
as  a  loan  in  1885-86  from  revenue  to  capital,  was  re- 
transferred  this  year  to  the  credit  of  the  revenue  ac- 
count, and  distributed  among  the  shareholders.  The 
total  capital  outlay  to  the  end  of  December  1886  was 
Rs.  26,83,035,  and  a  dividend  of  8  per  cent  was  declared. 
There  was  an  increase  of  5,000  passengers  in  18S6-S7  as 
compared  with  the  previous  year,  and  of  about  73,000 
maunds  of  goods  carried.  "  This  little  railway,"  says  the 
report,  "  is  of  a  t\-pe  that  has  not  been  wi  irked  in  any 
other  country,"  and  Mr.  F.  Prestage,  under  whose  manage- 
ment it  has  been  earned,  has  fairly  cnrned  ilio  ov^ilit  of 
its  success. 
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§,okB  ani  Comments. 


Madras  P.  W.  D.  Items. — Notice  is  given  that  the 
address  of  the  Periyar  Division  Office  mil  be  Madura 
till  farther  intimation.  The  office  of  the  Executive 
Engineer,  Buckingham  Canal  Division,  has  been  re- 
moved from  Pulicat  to  the  Madras  Basin,  Rayapuram. 
The  Canals  of  the  Kistna  Delta  will  be  closed  for 
repairs  up  to  the  1st  Jime,  and  those  of  the  Gadavari  up 
to  the  end  of  May. 

Jingmeer  of  the  district.  Where  the  cost  of  the  pro- 
posed work  exceeds  Rs.  10,000,  but  does  not  exceed 
Rs.  20,000,  the  plan  and  estimate  may  be  sanctioned  by 
the  Commissioner  after  obtaining  the  approval  of  the 
Superintending  Engineer. 

The  Yellow  River  Proble.m. — The  following  pur- 
ports to  be  a  solution  of  the  difficult  problem  of  pre- 
venting the  devastating  inundations  so  frequently  made 
by  the  Yellow  River  : — "The  difficulty  to  deal  with  is  the 
silt.  Free  the  river  channel  from  this,  leave  it  behind,  by 
distributing  it  over  the  adjoining  hinds,  and    impounding 

A  tJoMiXG  Official  Puhlicatjox. — Mr.  W.  W.  Ro- 
binson, of  the  P.  W.  D.  in  Banna,  has  prepared  formula; 
and  tables  for  determining  the  scantlings,  beams  and  joists 
of  all  timbers  for  Engineering  purposes.  It  claims  the 
advantage  that  the  scantlings  of  any  kind  of  timber 
required  for  any  design  for  a  building  o.f  any  kind 
can  be  found  by  the  simple  multiplication  of  two 
numbers,  and  for  any  weight  and  any  ratio  oi'  depth  to 
breadth  of  beam.  The  tables  have  been  approved  by 
Colonel  W.  G.  Camming,  r.E.,  the  Chief  Engineer  of  the 
Province  and  they  are  to  be  printed  at  the  Government 
Press. 

Frontier  Defences.— A  correspondent  of  the 
Pioneer  confirms  the  disgraceful  state  into  which  the 
road  through  the  Kohat  Pass  has  been  allowed  to  fall 
of  late  years.  This  is  the  only  direct  route  by  which  com- 
munication can  be  kept  up  between  Peshawar  and  Kohat, 
the  two  most  important  garrisons  on  the  border,  and 
some  of  the  most  warlike  tribes  hold  the  adjacent  country. 
The  military  authorities  are  well  aware  of  the  danger 
which  may  arise  from  the  road  being  untouched  year  after 
year ;  and  yet  no  steps  are  taken  to  apply  a  remedy. 
The  plea  of  shortness  of  funds  cannot  be  applietl 
in  this  case,  for  liberal  subsidies  are  paid  to  the  tribes 
holding  the  Pass  to  keep  the  road  in  repair. 

A  Bright  Promise.— When  the  Periyar  dam  is  finished 
the  entire  aspect  of  the  surrounding  country  will  be 
changed,  the  beautiful  and  richly  wooded  vallev  drained 
by  the  Periyar  and  its  larger  tributaries  being  converted 
into  a  vast  lake  that  will  wind  in  and  out  of  the  hills,  its 
sinuous  length  extending,according  to  Colonel Pennycuick's 
computation,  16  miles  inland.  The  lake  will  be  one  of 
the  most  beautifid  in  the  world,  fjr  it  will  rest  amontr 
magnificent  forest-clad  mountains  and  rolling  gra.ssy 
uplands,  having  a  rich  growth  of  bamboos  and  other 
tropical  vegetation  down  to  its  edge.  Two  little  steamers 
or  steam-launches  are  to  ply  on  it,  and  will  no  doubt  make 
the  lake  a  popular  resort  among  idlers  aufl  sportsmen. 

Colombo  Water-Supply.— Considerable  annoyance 
was  caused  the  other  day  to  residents  in  Colombo,  by  the 
sudden  stoppage  of  their  water-supply.  On  inquiry,  it 
was  found  that  one  of  the  main  jjipes  had  burst,  neccs.si- 
tating  a  repair  of  the  same.  This  was  done  without  pre- 
vious notification    to  the  general  public,  and  as  it  involved 


the  temporary  stoppage  of  the  water-supply,  caused 
much  inconvenience,  bringing  home  to  the  minds  of 
many  the  great  disturbance  which  would  be  created  by 
any  accident  at  Labugama  which  would  cut  off  the  supply 
for  a  number  of  days,  now  that  the  Maligakanda  reservoir 
is  so  utterly  useless.  This  reminds  us  that  nothing  has 
been  heard  as  to  the  intentions  of  the  Government  with 
respect  to  this  reservoir.  It  is  time  the  public  were 
afforded  some  information  on  the  subject. 

Unfair  Competition — Again  : — In  1886  The  Madras 
iGovemment  made  a  profit  of  Rs.  27,920  on  its  printing 
work.  And  yet  Government  is  always  making  pro- 
fession of  desire  to  avoid  competition  with  private 
trade  ;  and  injury  to  it.  Free  trade  is  all  very  well 
in  its  proper  place  ;  but  there  ought  to  be  no  room 
for  such  a  gospel  in  a  Government  printing  press. 
Fair  trade  would  be  a  more  seemly,  more  dignified,  moi-e 
honest  watchword  within  the  four  corners  of  a  Govern- 
ment office.  If  on  its  own  account  it  cannot  find  enough 
work  to  keep  its  printing  works  going,  the  obvious  re- 
medy is  reduction  of  establishment — a  remedy  that  it  en- 
forces without  the  least  compunction  in  its  other  de- 
partments. It  is  a  woman's  privilege  to  be  inconsistent, 
but  not  a  Government's — even  with  an  old  woman  like; 
Sir  Duff,  K.C.S.I.,  at  the  head  of  affairs. 

E.  I.  Railway  Hedges. — Somebody  says :  Govern- 
ment insist  on  every  railway  line  being  "  protected  by 
durable  and  sufficient  hedging  or  fencing.  "  This  is  all 
very  well,  and  would  answer  the  purpose,  if  Railway  mar 
nagers  could  all  agree  upon  some  definite  idea  of  the 
"  durable  and  sufficient.  "  On  many  miles  of  line  on  the 
E.  I.  Railway,  all  the  "  durable  "  fencing  one  sees  is  a 
small  pile  of  stones  heaped  one  over  the  other  loosely,  only 
high  enough  to  prevent  a  four-year-old  baby  crossing,  but 
certainly  much  too  low  to  prevent  a  sheep  or  a  cow  from 
stepping  (jver.  In  other  cases  the  wire  fencing  is  so  low 
as  scarcely  to  prevent  anything  crossing.  The  object  of 
the  order  was  to  protect  the  trains  from  derailment  by 
running  over  buffaloes  and  the  like,  but  the  latest  list  of 
derailments  caused  by  cattle  proves  that  the  hedges  and 
fences  do  not  serve  the  purpose  for  which  they  were 
intended. 

Other    Aspects  of  Our  Frontier    Railways. — A 
Service    paper  at   home  says : — Assuming,  for  the  sake  of 
argument,   that   the   frontier  railways  are  useless  from  a 
most  insane   project.     I   have   asked   some   of   the  best 
informed  of  public  men  here,  and  no  one  can  give  a  ration- 
al account   of  how   and   why   the   measure  was  carried. 
One  great  objection  is  that  the  Hooghly  may  be   so  silted 
up,  notwithstanding    Engineering  efforts,    at    and    near 
Calcutta  as   to   render  the  docks  quite  useless.     People, 
not  a  few,  say  that  we   may  some  day  have  to  make  Dia- 
mond Harbor,  half  way    down    to    the  mouths,    the  port. 
Where  will   the  docks   then  be  ?  Again,  it  is  strongly  be- 
lieved  that   these   docks   will   become  so  stagnant  as  to 
poison  the  .whole   city.     Ever   so  many  millions    to  be 
spent  just  for  a  project  to  poison  the  great  city,  or  when 
the  state  of  the  river  will  require  it  to  be  closed  !     As  for 
port  accommodation  at  present,   there   is  quite  enough  of 
space  in    the    river  for  twice,  and   even    thi-eo    times   the 
number   of  vessels  one    usually  sees   in    it.     When,    too 
Government  is  so  hard  up,  to  throw  away  so  much  money, 
is  inexcusable.     In    the    same   way,   on  a  mere  '  fad,'  the 
Seebpore  Engineering  College  is  kept  up.    If  this  College, 
and  the  other  Government  colleges  in  Bengal  wore  given 
up,  there  would  be    a    very   appreciable   saving,   and  if 
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there  is  uo  more  money  spent  ou  the  docks,  it  would  be 
another  sign  of  wisdom  and  economy.  But — and  you  will 
not  believe  it — they  are  crying  out  for  another  bridge  of 
a  heavy  character  to  take  the  place  of  the  present  floating 
one  !  The  horse-leech  hath  two  daughters  crying  "  give — 
give !" 

The  Government  Astronomer  ke  an  Electric 
Clock. — Respecting  the  erection  of  a  third  electrical 
clock,  under  continuous  control  of  the  normal  mean  time 
regulator  at  the  Observatory  at  Madras,  Mr.  Pogson  says  : 
"  I  must  most  decidedly  protest  against  the  erection  of  an}' 
public  clock  in  Madras,  for  the  regulation  of  which  I  am 
to  be  held  responsible,  facing  southwards.  Throughout 
the  greater  pnrt  of  the  year,  i.e.,  from  the  middle  of 
February  to  the  beginning  of  October,  the  prevalent 
winds  are  from  the  south  or  south-west,  and  especially 
during  the  first  four  months  of  that  period,  when  there  is 
little  and  often  no  rain,  the  sand  and  red  dust  would  be 
blown  straight  against  the  clock's  face  so  as  to  defy  all 
possibility  of  keeping  the  works  in  going  condition.  The 
sun  would  also  shine  full  upon  the  face  for  so  many  hours 
daily,  that,  unless  it  were  so  sheltered  as  to  be  almost  ob- 
scured from  view,  the  oil  would  inevitably  dry  up  and  the 
clock  would  be  always  stopping  and  out  of  order.  I  am 
sure  Messrs.  P.  Orr  and  Sons  would  not  care  to  under- 
take the  cleaning  or  repairs  of  a  clock  so  exposed,  well 
knowing  the  inevitable  dissatisfaction  it  would  give  rise 
to.  If  placed  facing  northward,  however,  it  would  suffer 
comparatively  little  from  dust,  the  winds  blowing  from  a 
northerly  direction  only  during  the  rainy  cool  season,  and 
it  might  easily  be  shaded  from  sun.shine,  which  would 
scarcely  affect  it  throughout  the  year.  I  therefore  re- 
quest that,  whatever  site  may  be  selected,  the  clock  may 
face  the  north."  The  Government  approve  of  the  elec- 
tric clock  being  erected  as  recommended  by  the  Govern  - 
ment  Astronomer. 

The  Records  of  the  Geological  Survey  of  India.— 
The  November  issue  of  the  Records,  which  have  already 
been  noticed,  contains  notes  of  Himalayan  Geology,  by 
Mr.  Oldham,  from  which  we  find  that  his  attention  has 
been  directed  of  late  to  attempt  at  elucidation  of  sundry 
doubtful  points  with  regard  to  the  sequence  ofsedimen- 
tar}'  formations  in  the  lower  Himalayas.  His  first  point  of 
attraction  is  the  limestone  of  the  Naira  Valley,  where  a 
mas.sive  limestone  is  exposed,  .some  of  the  beds  having  a 
strong  sulphurous  odour.  As  regards  lithologial  appear- 
ance it  is  said  not  to  differ  markedly  from  the  characteris- 
tics shewn  in  previous  e.Khibits.  Below  the  village  of  Lana 
is  a  bed  of  supposedly  glacial  origin,  consisting  of 
rounded  waterworn  boulders  of  quartzite,  imbedded  in 
a  fine  grained,  red  coloured,  subschistose  matrix.  On 
the  spur  south  of  the  Minas-gadh,  in  the  Deora  Valley  of 
.Tubal,  Mr.  Oldham  found  volcanic  beds  associated  with 
black  carbonaceous  slates — the  same  sort  of  beds  Colonel 
McMahon  found  in  the  Sutlej  Valley,  and  correlated  with 
the  volcanics  of  Dalhou.sie  and  Kashmir.  Mr.  Oldham 
writes.  "  I  was  able  to  make  one  observation  which  has  an 
importiint  bearing  on  the  mode  of  intrusion  of  the 
granite.  On  the  spur  south  of  the  Mina.s-gadh  the  black 
carbonaceous  slates  are  overlaid  by  the  volcanic  beds 
noticed  above,  here  changed  into  hornblende  schists  and 
mica  traps.  On  the  spur  north  of  the  Minas-gadh  no 
trace  of  these  rocks  can  be  seen,  but  in  their  stead  is  an 
exposure  of  rock  which  only  differs  from  the  porphyritic 
rock  of  the  Chor  at  large,  inasmuch  as  the  matrix  is  highly 
homblendic  and  dark  coloured." 


(!Luvrent  ^elu 


It  is  believed  that  Captain  Burn  and  Major  Bo  wan  Hamilton 
will  remain  on  the  staff  of  the  new  Viceroy. 

The  Honorable  Sir  Charles  Aichison  has  been  permitted  to 
resign  the  Bengal  Civil  Service  from  the  2nd  April. 

The  condition  of  the  Emperor  of  Germany's  health  is  less 
satisfactory.  His  Imperial  Majesty  is  now  troubled  nightly  with 
cough. 

Railway  communication  on  the  broad  guage  between  Sibi 
and  Qiietta  by  way  of  the  Bolan  Pass  will,  it  is  hoped,  be  ready 
by  September  next. 

The  Chamber  of  Deputies  has  passed  the  Bill  authorizing  the 
Panama  Canal  Compay  to  issue  a  lottery  loan  of  three  hundred 
and  forty  million  francs. 

It  is  reported  that  Messrs.  Gillanders,  Arbuthnot,  and  Com- 
pany have  sent  an  agent  to  the  ruby  mines  with  a  view  to  making 
an  offer  to  Government  for  working  them. 

The  only  other  fresh  item  of  news  regarding  the  Deccan  Mining 
Scandal  is  that  Mr.  Watson  has  writeu  to  the  Times  declaring 
his  ability  to  refute  the  charges  and  dispel  the  illusions  prevalent 
regarding  the  Company. 

The  Decean  Times  hears  that  for  the  present  His  Highness  the 
Nizam's  Government  does  not  propose  to  appoint  a  Director  to 
the  Mining  and  Railway  Companies,  as  it  is  not  considered  neces- 
sary to  till  the  vacancy  at  once. 

O^s  Monday  last  a  fire  broke  out  in  the  village  of  Dehhoo,  in  a 
sugar-cane  go  down  belonging  to  one  Nanarayon  Patlogee 
Thortoh.  The  origin  of  the  fire  has  not  been  ascertained,  but  the 
damage  is  estimated  at  Rs.  150. 

A  TELEGRAM  from  Balssore  to  the  Port  Officer,  Calcutta,  says 
that  the  American  .sailing  ship  Continental  from  New  York,  has 
been  wrecked  off  Palmyras.  No  lives  have  been  lost.  The  crew 
were  brought  to  Calcutta  in  the  S.S.  Bassein. 

Wr  believe  that  it  is  practically  settled  that  Colonel  Steel,  from 
the  Central  Provinces,  succeeds  the  late  Colonel  Ward  as  Chief 
Engineer.  Buildings  and  Roads  Branch,  and  Joint  Secretary, 
Public  Works  Department,  North-West  Provinces  and  Oudh. 

A  MOST  destructive  fire  occurred  at  the  Cawnpore  Jute  Mill 
on  Sunday  evening.  The  flam  es  were  fortunately  prevented  from 
reaching  the  machine  room  ;  but  the  jute  and  store  godowns  were 
gutted.  The  damage,  which  is  fully  convered  by  insurance,  is 
estimated  at  three  quarters  of  a  lakh. 

A  coMrREHENSivE  Scheme  is  under  consideration  in  Victoria. 
It  is  proposed  to  construct  a  reservoir  in  the  Grampians,  at  a  coat 
of  £100,000,  capable  of  holding  76,000, 000,OfX)  gallons,  for  the 
irrigation  of  the  arid  Wimmera  Plains.  The  total  cost  of  the 
irrigation  scheme  would  be  .£381,000. 

An  enquiry  was  held  by  the  Coroner  at  Sion  respecting 
the  death  of  4itwar  Hurjee,  a  fishe  rraan,  45  years  of  age.  On 
Wednesday  the  deceased  was  attempting  to  cross  the  railway  line 
near  the  Sion  Station,  when  he  was  knocked  down  by  a  train  that 
was   proceeding  to  Coorla,   and  killed  on  the  spot. 

A  SAD  accident  occurred  lately  at  Si  mla,  Mr.  Thomas  Inwood 
Pollard,  assistant  to  Messrs.  Symes  and  Company,  chemists,  died 
suddenly  from  theeffects  of  an  overdose  of  laudanum.  The  deceased 
was  the  author  of  two  books  on  the  silver  question,  and  as  a  writer 
on  Indian  political  economy  was  beginning  to  make  a  name. 

The  conversion  of  the  Nagpur-Chhatisgarh  State  Railway 
from  metre  gauge  to  broad  is  being  rapidly  carried  out  by  the 
Engineers  of  the  Bengal- Nagpur  Railway  Company.  The  rails 
on  the  standard  gauge  have  now  been  laid  five  miles  bej'ond 
Raipur,  thus  enabling  heavy  material  trains  to  work  along  nearly 
200  miles  of  the  line. 

Last  Sunday,  just  after  evening  service,  a  quantity  of  plaister 
fell  from  the  roof  and  wal  Is  of  the  eiielo.sed  verandah  of  the  Simla 
Union  Church.  Had  the  accident  happened  while  the  people 
were  leaving  the  church,  some  one  would  have  been  severely 
hurt  or  killed,  but  it  was  providential  that  eveiy  one  had.  left  the 
church  when  the  plaister  fell. 

SuKHARAM  Walad  Khundoo  Mahar  in  the  employ  of  Mr.  Hart 
Davies,  a  guard  on  the  G.  I.  P.  Railway  after  robbing  his  master 
of  a  currency  note  of  Rs.  50  at  Dhond  came  to  Poena,  where  he 
was  apprehended  by  the     Railway   Police,  and  was  being  taken  ta 
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Dhond,   but  before  reaching  his   destination   he   jumped   out   of 
the  Railway  train  while  it  was  in  motion  and  was  killed. 

As  the  O.  and  R.  Railway  up-mail  train  was  passing  over  the 
DufTerin  Bridge  at  Benares  on  the  afternoon  of  the  24tli  instant, 
one  of  the  chupprassies  employed  by  the  Railway  Company  to 
convey  the  line  clear  staff  from  eacli  end  of  the  bridge,  which  is 
connected  by  telegraph,  ran  in  front  of  the  engine  and  was  muti- 
lated in  a  most  shocking  manner,  death  being  instantaneous. 

A  REPORT  upon  a  proposed  railway  from  Nagpore  vid  Urarair 
Burhampuri,  a  distance  of  sixty-five  miles,  shews  that  tlie 
country,  though  not  hilly,  is  difficult,  and  neither  timber  nor 
much  of  the  material  for  masonry  can  be  procured  on  the  spot. 
The  estimated  cost  ot  the  line,  with  ample  allowance  for  con- 
tingencies, will  be  twenty  lakhs  of  rupees  on  the  metre  gauge, 
and  fifteen  lakhs  on  the  2ft.  6in.  gauge. 

A  coRRESPOSDEXT  hears  that  Government  has  sanctioned  about 
70  lakhs  of  rupees  for  the  improvement  of  the  canal  from 
Kidderpore  down  to  Sliamook  Potlia,  a  place  16  or  18  miles  south 
of  Kallighat.  Tolly's  Nullah  is  a  main  channel  through 
important  places  and  markets,  mainly  of  rice  and  other  articles 
from  the  Sunderbuns  quarter.  Between  25,000  and  .30,000 
maunds  of  rice  are  daily  disposed  of  at  Chitli  and  Russapugia, 
respectively. 

Specimens  of  gold  ore  have  been  sent  to  the  Times  of  Ceylon 
and  are  said  to  have  been  discovered  in  the  gem  pits  at  or  near 
Akuresse  in  the  Mowakkorle  district,  about  34  miles  from  Gnlle, 
by  Constable  Arrachi.  A  nugget  of  almost  pure  gold  valued  at 
5  sovereigns  is  also  said  to  have  been  discovered  there.  The 
specimens  are  nearly  pure,  and  were  found  in  working  for  gems. 
The  place  wliere  they  were  found  is  called  curiously  enough 
Dayraiigalla  or  'Burn  gold  stone.' 

Mr  Hughes,  the  Agent  of  the  Hyderabad  Deccan  Company,  has 
reported  to  the  Directors  in  England  the  finding  of  gold  at  Raicli- 
ore  in  several  old  workings,  and  that  surveys  are  being  made. 
He  has  further  informed  the  Home  Board  that  "  Rough  washings 
indicate  a  very  good  shew  of  gold."  The  Agent  has  asked  for  stamp 
heads,  &c.,  to  be  sent  out  from  England.  Mr.  Hughes'  deputa- 
tion with  the  company  will  cease  on  the  15th  May,  and  specula- 
tion is  rife  as  to  wliether  !:e  will  retire  from  the  survey  with  which 
he  has  been  nominally  connected  of  late  years. 


Jcttevs  ta  the  dlliitav. 

The  Editor  desires  it  to  he  distinctly  understood  tliat  he  does  not  hold 
himself  responsible  for  t/ie  opinions  expressed  hy  correspondents."] 


INFORMATION  SOUGHT. 

Sir,— Could  you  or  any  of  your  readers  give  information  on 
the  following  point  of  general  interest  to  steam  users. 

According  to  the  wording  of  the  Government  Notification  of 
the  25th  February  1888,  rules  under  section  4,  Act  III.  (B  C) 
of  1879,  under  Rule  XVII.  the  following  is  to  be  found  :— 

Formula  for  calculating  horse-power. 

For  tubular  and  internally  fired  boilers,  area  of  grate  multi- 
plied by  two=H.-P. 

Of  course  the  area  should  not  be  taken  in  square  inches  since 
the  number  would  be  a  very  large  one  ;  nor  in  square  vards  as 
the  result  would  be  rather  small.  "         ' 

The  meaning  of  the  above  inferentially  is  plain  enounli,  thonrdi 
it  occurs  to  me  that  concerning  official  notifications  i^  is  prefer- 
able there  should  be  no  room  left  for  inferences,  and  so  I  believe 
the  above  formula  would  fall  more  within  the  accurate  laufuan-e 
necessary  to  formulrr;  if  it  were  set  down  as —  °     ° 

For  tubular  and  internally  fired  lioders,  area  of  grate  in  square 
feet  multiplied  by  two  =  H.-P. 

But  the  point  on  which  information  is  needed  is  how  is  the  area 
of  the  grate  to  be  calculated. 

After  hunting  through  several  India  and  Bengal  offices  I  could 
get  no  further  authentic  information  than  the  above  formula. 

Of  course,  inferentially  again,  the  matter  is  plain  enough  :  by 
grate  area  should  not  be  meant  grate  area  plwi  dead-plate  area 
as  the  dead-plate,  often  of  considerable  area,  does  not  in  anv 
practical  way  consume  coals  and  hence  does  not  affect  the,  H.-F 
of  a  boiler,  with  which  last  only  the  above  formula  professes"  to 
deal. 

Yet  I  have  to  say  that  out  of  eight  boilers,  averaging  roughly 
50  H.-P.  each,  in  one  same  concern,  on  which  I  have  fulllind 
reliable  particulars,  three  of  them  have  been  classified  for  H  -P 
by  taking  measurements  including  the  full  length  and  breadth 
of  the  dead-plate  together  with  the  brick  wall  over  it  right  round 
the  furnace  door  frame  :  three  others  without  including  the  dead- 
plate  at  all. 

Notwithstanding    my    conviction    on   the  matter,  which    is    in 


accordance,  I  believe,  with  the  meaning  of  the  Government  Noti- 
fication, as  the  above  case  has  occurred  to  me,  I  should  like  to 
know  if  it  has  occurred  to  anybody  else,  and  it  so,  if  there  be 
any  rule  or  decision  passed  on  the  matter. 

The  only  rational  way  of  accounting  for  the  above  anomaly 
r  can  think  of  is  that  subsequent  to  the  classification  of  the  first 
three  boilers,  a  new  order,  or  new  rules,  came  into  force,  and  that 
I  may  not  have  traced  them  :  so  any  clue  to  them  would  be  thank- 
fully received. 

G.    DUBERN. 


NECESSITY    OF    A    MILITARY    BRANCH    OF  P.  W.    D. 

FOE  MADRAS. 

Sir, — We  have  in  Madras  several  military  stations  in  which  the 
Executive  Engineers  are  civilians.  As  professional  officers  they 
are  equally  as  good,  if  not  better,  than  military  officers,  but  are 
totally  unacquainted  with  military  regulations,  and  as  they  are 
constantly  shifted,  do  not  think  it  worth  their  while  to  acquaint 
themselves  with  the  army  regulations.  The  result  is  that  where 
civil  officers  are  in  charge  they  are  bounced  and  bullied  into 
doing  works  and  sanctioning  expenditure  for  the  hirinn-  of 
houses  &c.,  that  a  military  officer  would  object  to  ;  in  a  word, "their 
ignorance  of  the  rules  is  taken  advantage  of.  As  an  instance 
when  Government  quarters  are  not  available  for  Staff  Sero-eants 
and  Warrant  Officers,  it  is  the  duty  of  the  Executive  Engiifeer  to 
liii-e  quarters  according  to  the  rank  of  the  subordinates. 
Till  lately  the  rent  allowed  by  Government  for  each  rank  used 
to  be  paid  to  the  subordinates,  this  privilege  being  abused  by  subor- 
dinates receiving  Rs.  30  and  hiring  quarters  for  Rs.  V  was  stopped 
and  Executive  Engineers  ordered  to  hire  quarters.  The  quarters 
hired  by  Executive  Engineers,  espeoiaily  if  civilians,  are  generally 
objected  to,  and  the  subordinates  seek  officers' bungalows  and  make 
the  Executive  Engineer  pay  more  than  double  what  is  allowed  by 
Goverriraent,  and  the  miltary  officer  instead  of  assisting 
the  Engineer  backs  his  subordinate.  A  case  occurred  not 
long  ago  where  a  subirdinate  whose  rent  was  Rs.  12  per 
mensem  hired  a  house  for  R-i.  30  ;  the  Engineer  objected 
and  procured  another  bungalow,  with  more  than  treble  the 
space  allowed,  for  Rs.  18  or  20;  the  military  subordinate 
would  not  go  into  it,  and  his  officer  backed  him  up  against  the 
Engineer.  In  nearly  all  the  military  stations  there  are  Govern- 
ment quarters  available,  but  through  the  Civil  Enn-ineer  bein" 
uuiicquainted  with  the  army  rules,  the  military  subordinates  Iiave 
got  into  hired  quarters  and  (Jovernraent  has  to  pay  chowkidars 
to  look  after  the  empty  ones.  Another  reason  for  Military  VVorks 
Branch  is  to  prevent  the  wastage  of  public  money  by  the  Barrack 
Department.  This  department  in  Bengal  and  Bombay  is  under  tlie 
Public  Works  Depaitment,  but  in  Madras  it  is  independent. 
In  each  military  station  there  are  from  one  to  three  Barrack  Ser' 
geants  whose  duties  are  to  make  weekly  inspections  and  note  all 
damages,  but  instead  of  thi.^,  each  Barrack  Sergeant  goes  about 
preparing  estimates  for  each  work  up  to  Rs.  50.  They  are  not 
confined  to  any  particular  work,  but  go  in  for  plastering,  paint- 
ing, woodwork,  white  and  color  washing  and  brFckwork. 
Each  Barrack  Sergeant  has  a  contractor  to  carry  out  the 
repairs.  The  estimates  are  sent  in  every  week,  and  all  the  Public 
Works  Department  has  to  do  is  to  check  and  return  the  estimate 
with  a  cheque  for  the  full  amount  before  the  work  is  done. 
No  one  is  responsible  to  see  that  the  work  is  properly  done.  Con- 
sidering that  the  Barrack  Sergeants  are  generally  men  who  can 
barely  write,  it  is  not  to  be  expected  that  these  men  could  prepare 
auestimate,  and  it  seems  afarce  to  keep  Public  Workssubordlnates 
in  stations  where  there  are  two  and  three  Birrack  Sergeants  who 
do  all  the  repairs  or  are  supposed  to  do  them.  It  often  turns  out 
as  must  be  expected,  that  through  inferior  materials  and  bad  work 
the  Public  Works  Department  is  called  on  to  repair  a  buildinc 
that  was  repaired  by  a  Barrack  Sergeant,  when  all  the  bad  work 
has  to  be  removed  with  double  the  cost. 

The  Code  rule  regarding  the  Birrack  Depattmeut  is,  that  the 
Barrack  Master,  at  the  requisition  of  the  Officer  Commanding  could 
carry  out  repairs  up  to  Rs.  50.  Except  to  punkahs,  this  ruTe  does 
not  mean  that  Barrack  Sergeants  are  to  go  weekly  and  send  in  aii 
estimate  for  white  wnxliiiig  a  part  of  barrack  up  to  Rs.  ,50  the 
next  week  Rs.  50,  on  the  same  barrack,  and  so  on  to  every  build- 
ing. Regarding  the  punkahs  which  it  is  expressly  laid  down  the 
Barrack  Department  is  to  Iiave  nothing  to  do  with,  the  Barrack 
Department  seems  to  do  just  what  they  like  with  punkahs,  for  as 
soon  as  the  cold  weather  sets  in,  every  punkah  is  taken  down  and 
thrown  into  an  empty  building,  and  before  they  are  wanted  asaui 
new  frills  and  all  kinds  of  repairs  are  done  by  the  Barrack  Depart- 
ment, so  that  of  the  annual  grant  for  military  repairs  the  best 
part  is  .spent  by  the  Barrack  Department.  If  there  was  a  Militarv 
Branch  of  the  Public  Works  Department,  the  same  as  in  Bengal, 
there  would  be  a  saving  in  the  grants  for  Military  Works,  .°nd 
there  would  be  something  to  shew  for  the  money  spent.  Buildings 
in  military  stations  are  to  be  seen  in  a  dilapidated  condition  for 
want  of  funds  owing  to  the  large  amounts  taken  annually  by 
the  Barrack  Department. 
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INUNDATION  CANALS. 

A  Study  in  Feeding  Creeks. 

Fig.  1  shews  a  perennial  branch  of  the  river  and  a 
number  of  creeks.  The  |wrtion  in  continuous  lines  is 
roughly  produced  from  an  actual  survey  of  the  river ; 
the  portion  in  dotted  lines  is  sketched  iu  from  a  hasty 
reconnaissance.  The  most  easterly  creek  runs  for  about 
9  miles  independently  of  the  perennial  branch,  and  for 
about  13  miles  independently  of  the  main  stream. 

The  general  direction  of  the  course  of  the  river  being 
from  north  to  south,  if  a  line  of  levels  are  run  from 
east  to  west  across  the  whole  tract  covered  by  the 
river  in  flood,  it  does  not  necessarily  follow  that  the  water 
level  ill  all  the  channels  intei^sected  will  be  the  same. 
The  nearest  approximation  to  xmiformity  of  level  will 
doubtless  occur  iu  highest  flood.  At  lower  states  of 
the  river  the  water  will  head  up  iu  some  channels,  and 
have  a  free  escape  in  others,  so  that  where  they  run 
independently  from  about  9  to  13  miles  the  differences 
may  be  considerable.  There  are  no  observations  to  prove 
these  assertions.  The  difficulties  in  the  way  of  making 
accurate  and  extensive  observations  on  a  wide-spreading 
and  unstable  river  are  too  great  to  induce  one  to  make 
the  attempt. 

In  the  present  article,  however,  I  must  confine  myself 
to  the  p;\rticular  question  of  the  best  method  of  securing 
a  good  and  certain  supply  to  the  Wali  Canal.  This  canal 
is  shewn  in  fig.  1  as  taking  out  about  G  miles  below  the 
head  of  the  creek.  I  have  not  a  personal  experience  with 
the  past  working  of  this  creek,  but  the  history  is  some- 
what as  follows : — 

Season  1884. — The  creek  was,  if  not  perennial,  so  free 
of  silt,  that  it  did  not  require  a  clearance.  The  bed  level 
of  Wali  Canal  at  C  was  fixed  at  K.  L.  10(i-00  or  14\S!J  feet 
below  maximum  flood  level  at  .same  point.  The  canal 
bed  was  graded  to  a  slope  of  1  in  8,000.  The  canal 
worked  verj-  well. 

Sen.-ion  i88.^. — Worked  well  till  September,  when  the 
creek  silted  up  suddenly. 

Season  1886. — Creek  cleared  to  a  sloj>e  of  1  in  5,000. 
Persistent  silting  in  creek.  In  September  bund  B  placed 
across  it  below  head  of  Wali  Canal. 

Season  1887. — Bund  B  was  greatly  enlarged  and 
strengthened.  Canal  be<l  at  C  was  only  cleared  to  11.  L. 
109-03  or  left  3-0  feet  higher.  The  head  of  the  creek  was 
cleared  out.  The  river  was  higher  than  usual  all 
through  the  season.  A  great  deal  more  water  came  into 
the  creek  through  its  own  mouth  and  by  spills  Nos.  1,  2, 
&c.,  shewn  by  arrows, /i^r.  1,  than  po.ssibly  could  be  pass- 
ed down  the  canals.  A  current  set  up  along  face  of  bund 
B.  The  bund  was  only  saved  from  destruction  by  inaklug 
the  spur,  shewn  as  running  out  from  it  at  right  angles. 
The  spur  was  only  made  with  great  expense  and  trouble. 
The  water  then  enlarged  a  small  spill,  which  entailed  a 
further  great  expense  and  trouble  in  the  construction  of 
bund  A. 

It  was  evident  that  if  possible  the  expenses,  the  risks 
to  the  croiis,  and  the  hardships  of  1887  should  not  be 
incurred  again. 

There  was  not  nuich  time  for  investigation  and  consider- 
ation, but  an  inspection  shewe<l  that  the  creek  below  the 
bund  B  was  still  a  capacious  and  deep  trcnigh.  There  was 
every  probability  that  if  the  bund  B  was  breached,  .md  an 
endeavour  was  made  to  restore  the  state  of  things  that  ex- 
isted in  the  .season  of  1884,that  the  water  in  the  creek  would 
make  new  surface  slopes  for  itself;  that  the  water-level  in 
front  of  Wali  Canal  would  be  abnormally  low.  This  may 
be  best  explained  by /i^.  2.  With  bund  B,  the  slope  back- 
ward from  tail  of  creek  is  probably  not  more  than  6  inches 
per  mile,  and  the  slope  of  surface  of  water  from  head 
of  creek  is  not  more  than  4  inches  per  mile.  In  the 
Jength  of  13   miles,  with  an   average    fall    of  12    inches 


per  mile,  the  difference  in  water  levels  at  B  woidd  be 
7'5  feet.  With  the  removal  of  the  bund  there  would  be  a 
re-adjustment  of  slopes  by  scouring  out  above  and  some 
silting  below.  It  would  be  impossible  to  calculate  or 
even  guess  at  the  extent  of  the  re-adjustment.  The 
upper  reach  would  certainly  have  the  steeper  surface  slope, 
and  the  supply  in  Wali  Canal  would  suffer  accordingly. 

The  risk  last  year  was  due  to  the  uncontrollable  amount 
of  water  entering  the  creek  by  its  own  mouth  and  by 
spills.  The  plan  adopted  was  to  give  the  Shah  Canal  a 
new  head  H  G,  because  its  bed  level  did  not  suit 
those  of  the  Wali  Canal.  The  new  head  for  the  Shah 
Canal  cuts  off  the  inland  spills.  The  remaining  spills  and 
the  old  head  of  the  creek  have  been  closed  by  the  bund 
EG.  A  new  head  D  E  F  has  been  given  to  the  creek. 
The  Wali  Canal  has  been  cleared  to  the  grading  of  1884 
and  a  cunette  dug  through  creek  on  a  slope  of  1  in  5,000 
to  perennial  branch  D. 

The  creek  has  an  area  of  about  500  acres,  and  in  the 
shallows  outside  the  cunette  there  will  be  plenty  of  room 
for  silt.  Over  21,000,000  cubic  feet  of  water  will  be  re- 
quired to  raise  the  water  level  one  foot.  As  the  draw  on 
D  E  F  is  expected  to  be  very  great  into  this  basin,  the  bed 
width  of  the  cut  D  F  has  been  made  only  30  feet, 
though  that  of  the  Wali  Canal  is  40  feet.  Even  in  the 
highest  floods  the  basin  or  creek  will  fill  so  slowly  that 
there  is  no  pi'obability  of  any  strain  being  put  on  bunds 
A  and  B  again. 

The  erosion  from  one  to  two  miles  above  D  shews- 
signs  of  having  died  out.  If  such  is  the  case,  the  Wali 
Canal  should  be  well  oft'  for  some  years  to  come. 


E.  A.  S. 


KoREisHi :   Mdirh  11,  1888. 


PROPERTIES  OF  FLUIDS. 

Bv    A.    EWBANK. 

XII. 

fig.  33. 


In  /if/.  33  let  A  B  C  D  be  a  horizontal  section  of  a  shi]) 
and  let  us  supply  it  with  a  bow  of  the  shape  of  B  H  E  H 
C,  of  which  the  parts  B  H  E,  C  H'  E  are  concave  to  the 
water.  Then  the  figure  shews  that  we  might  substitute 
another  bow  where  B  E  and  C  E  are  straight  lines.  Thi- 
latter  would  give  more  space  inside  and  jet  use  less  ma- 
terial iu  wood  or  other  substances.  A  third  bow  such  a> 
B  G  E  G'  C  might  therefore  be  employed,  giving  more 
space  inside  than  the  straight  line  bow  and  not  using 
more  material  than  did  the  concave-line  bow.  As  a  ship 
is  built  to  carry  cargo  and  must  also  find  room  for  tht 
crew,  it  follows  that  the  convex-bow  would  be  mori- 
economical. 

A  second  additional  reason  for  jircferring  a  convex-bo\\ 
is  as  follows  : 

If  the  vessel  pitches,  that  is  if  its  bow  dips  into  the 
sea,  there  is  with  a  convex-bow  a  greater  displacement  of 
water  than  with  a  concave-bow.  Therefore,  there  will  be  .i 
greater  resistance  to  this  pitching  ;  or,  in  other  words,  thi 
vessel,  as  regards  its  front  part,  will  be  more  buoyant.  A< 
water  breakmg  over  the  vessel  may  do  damage  of  various 
kinds  to  the  crew,  the  fittings,  the  food  stored  or  the  car- 
go— even  supposing  the  risk  of  foundering  to  be  ex- 
cluded— it  is  one  object  of  the  builder  to  minimise  thi^^ 
shipping  of  water. 
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A  third  reason  for  making  the  line  B  H  E  (see.  fig.  M) 
convex  is  as  follows.  The  sea  being  occasionally  rongh, 
heavy  masses  of  water  are  flnng  against  the  bow.  If  the 
conve.x  line  B  H  E  is  struck  by  a  wave  coming  in  the 
direction  R,  the  blow  from  this  wave  tends  to  crush  in 
tiie  bow  and  thus  to  make  the  line  B  H  E  change  to  a 
less  convex  lino  B  G  E.  As  B  G  E  is  less  in  length  than 
B  H  E  the  timbers  of  the  vessel  are  brought  closer  to- 
gether. Thus  the  resistance  of  each  individual  timber  to 
i-ompression  is  utilised  to  keep  the  bow  unbroken  and 
also  to  preserve  it  water-tight. 

fi(j.  35. 


If,  as  in  fi(j.  35,  the  bow  shews  concave  lines  B  H  E, 
C  Iv  E  to  the  waves,  a  blow  R  tends  to  change  the  con- 
case  line  B  H  E  into  the  still  more  concave  line  B  G  E. 
Here  the  timbers  tend  to  separate  from  each  other.  A 
tensional  strain  is  therefore  thrown  exclusively  on  the 
ties  or  connectors  or  cementing  material  instead  of  a  com- 
pressing strain  on  the  ties  plufi  a  similar  strain  on  the 
material  of  each  plank.  The  timbers  tend  to  separate 
and  so  the   bow  tends  to  become  leaky. 

fig.  36. 


In  view  of  all  these  considerations,  to  which  others  might 
be  added,  we  see  that  a  vessel  should  have  its  bow  some- 
what as  is  shewn  in  fi.g.  30,  where  the  lines  B  E,  C  E  are 
slightly  convex.  With  this  figure  there  are  no  hollows 
where  the  waves  that  meet  B  E  may  lodge.  They  pass 
therefore  more  readily  on  to  A  or  D,  and  there  by  a 
(•orrespi;)nding  tapering  end,  not  shewn  in  the  figure,  they 
are  helped  to  reunite  behind  the  vessel  and  so  to 
supply  at  the  stern  of  the  vessel  as  great  a  forward  pressure 
as  possible.  The  shape  however  at  the  stern  is  not  made  a 
duplicate  of  that  at  the  bow,  partly  because  the  rudder  is 
fixed  at  the  stem  and  partly  for  other  reasons. 

\n  fifj.  15  we  have  a  horizontal  section  of  a  cylindrical 
vessel  floating  partly  immersed  with  its  axis  vertical.  If 
ii  horizontal  wind  acts  on  the  cylinder  it  will  be  urged 
through  the  water.  The  direction  of  the  motion  will  be 
the  same  as  that  of  the  real  ftjrce  that  acts  on  the  cylin- 
der. This  real  force  may  not  however  bo  the  same  in 
direction  as  that  in  which  the  wind  is  blowing.  These 
directions  will  however  be  the  same  if  the  floating  cylin- 
der has  no  other  body  placed  upon  it.  Or  the  directions 
\voidd  be  the  .same  if  the  cylinder  was  provided  with  a 
mast  and  sail  and  the  plane  of  the  sail  was  normal  to  the 
direction  of  the  wind.  The  two  directions  would  not  be 
the  same  if  this  sail  was  "  trimmed,"  that  is,  if  its  plane 
was  oblifpie  to  the  direction  of  the  wind.  To  this  point 
we  shall  recur  subsecjuently. 


For  the  present  we  have  only  to  insist  upon  the  tact 
that  when  we  have  ascertained  for  a  cylinder  floating 
with  its  axis  vertical  the  real  direction  of  the  force  that 
acts  upon  it,  we  shall  have  the  cylinder  moving  through 
the  water  in  that  same  direction.  With  an  ordinary  vessel 
this  might  not  be  the  case.  Thus  for  an  ordinary  vessel — 
as  we  shall  presently  discover — the  wind  may  blow  in 
one  direction,  the  real  force  on  the  vessel  may  be  felt  in 
a  second  direction,  and  the  real  motion  of  the  vessel  may 
take  place  in  a  third  direction.  For  our  cylindrical 
vessel  we  say  that  the  last  two  directions  will  coincide, 
but  we  say  nothing  at  present  regarding  the  first  direc- 
tion. 

%    37. 


in  the 
Would 

of  the 
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In  fifj.  37  let  the  real  force  acting  on  the  cylinder  be 
denoted  by  the  line  C  H.  For  example,  let  this  force  C  H 
be  numerically  represented  by  5.  Let  the  force  C  H  be 
replaced  by  components  C  F  and  C  G  and  let  these  be 
3  and  4  respectively.  Then  under  the  action  of  the  real 
force  the  cylinder  will  move  in  the  direction  C  H.  If 
C  F  alone  acted  the  cylinder  would  move  truly 
direction  C  F.  If  C  G  alone  acted  the  cylinder 
move  exactly  in  the  direction  C  G.  The  velocity 
motion  along  C  H,  as  caused  by  the  total  force 
exceed  either  of  the  motions  along  C  F  or  C  G  as  caused  by 
the  components  acting  separately.  We  cannot  however 
a&sert  that  the  separate  velocities  along  the  directions 
C  H,  C  F,  C  G,  are  exactly  proportional  to  the 
numbers  5,  3,  4  respectively.  For  when  a  body  nifives 
through  water  a  resistance  is  called  into  play.  Let  a  force 
P  act  on  a  vessel  and  cause  a  velocity  v  and  a  water 
resistance  R.  If  we  double  P  we  cannot  be  sure  that 
either  ?'  or  R  will  be  doubled.  Thus  in  %.  37  we 
limit  ourselves  to  the  assertion  that  the  velocity  caused 
by  the  force  C  H  will  be  greater  in  some  unknown  ratio 
than  the  velocity,  in  a  different  direction,  caused  by 
the  force  C  G.  Similarly  this  latter  velocity  will  ex- 
ceed that  caused  by  the  force  C  F. 

We  are  here  supposing  the  cylinder  to  be  initially 
floating  in  still  water.  Since  the  velocity  is  indepen- 
dent of  the  direction,  and  is  dependent  only  on  the 
intensity  of  the  force,  we  may  Siiy  that  in  fifj.  37  the 
forces  C  F,  C  G,  C  H  act  equally  profitably.  If  the 
force  C  G  produced  in  its  own  direction  a  velocit}'  less 
than,  or  merely  equal  to  that  produced  by  C  F  in  its 
direction,  then  we  should  say  that  the  C  G  force  was 
exerted  less  profitably  than  was  the  C  F  force. 
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Now  let  us  consider  the  case  of  a  plank  of  wood  A  B  C  D 
floating.  The  figure  38  shews  the  length  and  breadth  of 
the  plank,  but  not  the  thickness.  Let  the  length  A  B  be 
considerable  compared  with  the  breadth  A  D.  Let  the 
real  force  due  to  the  wind — whose  actual  direction  is  not 
considered — be  denoted  bj'  E  H.  Suppose  this  force  to  be 
represented  by  5,  and  let  its  rectangular  components  E  F, 
E  G  be  3  and  4  respectively.  Let  E  F  be  in  the 
direction  of  the  length  of  the  plank  and  E  G  accordingly 
in  the  direction  of  the  breadth.  Then  E  G  acting  alone 
would  drive  the  plank  laterally  or  "  broadside  on  "  with 
a  certain  velocity  y.  The  force  E  F  acting  alone  might 
cause  in  its  own  direction  a  certain  velocity  x.  E  G  is 
greater  than  E  F,  but  its  does  not  follow  that  y  will  be 
greater  than  x.  On  the  contrai'y  it  will  often  happen  that 
X  is  greater  than  y.  Here  then  we  say  that  the  force 
E  G  is  exerted  les.s  profitably  than  is  the  force  E  F.  If 
E  F  or  E  G  alone  act,  it  is  certain  that  the  plank  will 
move  parallel  to  A  B  or  D  A  respectively.  In  each  of 
these  two  cases  the  direction  of  the  motion  is  the  direction 
of  the  force.  But  if  the  force  E  H  act,  it  is  by  no  means 
certain  that  the  plank  will  move  in  the  E  H  direction. 


ON  THE  CONSTRUCTION  OF  SEWERS  IN 

MADRAS. 

By  Hoemusji  Nowroji,  B.C.E., 

Aisistdiit  Engineer,  Madras  Drainage   Works. 
IV. 

Invert  Blocks  for  Brick  .Seiyer.^Much  difficulty  was 
encountered  in  the  beginning  in  constructing  the  bottom 
portion  of  the  sewer  in  brickwork,  owing  to  the  heavy 
springs  forcing  through  the  bottom  of  the  trench.  The 
idea  of  having  invert  blocks  for  the  bottom  of  the  sewer 
was  apparent.  But  stoneware  invert  blocks  of  English 
manufactui'e  are  expensive.  Attempts  were  made  to  con- 
struct the  sewers  with  brick  blocks,  manufactured  above 
ground,  but  this  proved  futile — much  care  was  necessary 
in  obtaining  the  proper  curve  and  true  joints,  as  the  blocks 
consisted  ot  two  rings.  The  work  was  slow.  They  had  to 
be  manufactured  in  short  lengths.  When  longer  lengths 
were  attempted  thej'  broke  on  moving  them. 

It  then  struck  the  writer  that  concrete  blocks  could  be 
manufactured.  The.se  were  tried  and  answered  very  satis- 
factorily. The  advantages  of  concrete  blocks  consist  in  the 
ea.se  and  rapidity  with  which  they  can  be  manufactured 
and  moulded  to  any  shape  and  size.  The  ultimate  .section 
adopted  for  the  concrete  blocks  had  the  decided  advan- 
tage of  solidity  and  stability  over  the  segmental  form  to 
which  alone  the  brick  blocks  could  be  worked  to. 

The  blocks  were  manufactured  in  boxes  or  moulds  each 
capable  of  containing  six.  The  internal  shape  of  the  box 
corresponds  with  the  shape  of  the  blocks.  The  moulds 
consist  of  a  bottom  and  two  sides,  the  requisite  number  of 
partitions  are  made  by  cross  plank.s.  The  sides  uf  the 
moulds  are  kept  in  position  by  iron  straps  which  are  held 
together  by  iron  bolts  passing  through  the  partition 
planks.  The  straps  are  hinged  to  the  bottom  of  the 
moulds,  so  that  when  the  bolts  are  drawn,  the  straps  fall 
over,  and  so  do  the  sides  leaving  the  blocks  intact  at  the 
sides,  but  resting  on  the  bottoms  from  which  they  can  be 
easily  .slid  off  to  the  ground. 

The  blocks  were  manufactured  of  concrete  consisting 
of — 

6     parts  of  gravel 
3     parts  of  sand 
1     part  of  cement. 

Concrete  was  well  rammed  down,  as  it  was  laid  in  the 
boxes.  After  48  hours,  the  sides  of  the  moulds  were 
removed  and  the  blocks  left  standing  on  the  bottoms  of 
the  mould.  A  week  after  manufacture,  the  blocks  were 
sufficiently  hard  to  be   removed   from  the  bottoms  with- 


out injury.  They,  however,  were  not  used  until  they 
were  a  fortnight  old.  The  blocks  were  kept  constantly 
wet. 

The  contents  of  each  block  is  4  cubic  feet,  and  the 
weight  ooOlbs.  or  138lbs.  per  cubic  foot.  Each  block, 
two  feet  long,  cost  Rs.  1-8. 

The  blocks  were  lowered  into  the  trench  by  means 
of  a  derrick.  The  blocks  being  9  inches  deep,  their 
skewbacks  were  clear  of  the  springs  at  the  sides,  which  al- 
lowed the  brickwork  to  be  proceeded  with  without  any  diffi- 
culty. The  chief  thing  to  be  attended  to  in  these  blocks 
was  the  joints.  It  was  feared  that  these  blocks  being 
very  heavy,  any  difference  in  the  solidity  of  the  found- 
ations might  cause  the  blocks  to  sink  unevenly  and  pro- 
duce cracks  at  their  joints.  This  was  carefully  siuarded 
against  by  packing  the  concrete  well  under  and  at  the 
sides.  The  springs  rising  between  the  joints  of  the 
blocks  are  apt  to  wash  away  the  cement  filling.  To 
avoid  this,  the  joints  were  first  filled  with  well  tarred 
hemp  to  a  depth  of  two  inches.  This  pievented  water 
rising  between  the  joints  which  were  afterwards  filled 
to  their  remaining  depth  with  cement. 

Brichworh. — The  remaining  portion  of  the  invert  of 
the  sewer,  as  well  as  the  covering  arch,  consists  of  two 
concentric  rings  of  bricks  giving  a  thickness  of  10  inches, 
laid  in  cement  mortar  of  the  proportion  of  3  of  sand 
and  ]  of  cement.  Gauged  bricks  made  especially  for 
sewer  work  were  used  for  the  whole  barrel  of  the  drain 
in  the  beginning,  but  the  supply  not  being  commensur- 
ate with  the  demand,  it  was  arranged  to  build  only  the 
bottom  half  with  such  brick,  and  the  top  half  with  the 
best  available  ordinary  bricks.  Sewer  No.  3,  which  rises 
from  a  higher  level  than  the  other  sewers,  is  constructed 
with  brickwork  in  soorkee  mortar  of  excellent  hydraulic 
properties.  In  dismantling  a  cross  wall  iu  the  sewer, 
six  months  after  constructioD,  it  was  observed  that  the 
mortar  had  attained  a  greater  hardness  than  the  bricks — 
a  fact  that  fully  justified  its  use  in  construction  that  is 
not  very  deep  belovv  subsoil  water  level. 

PUiHtering. — The  inside  of  the  sewers,  man-holes  and 
ventilator  chambers  are  j^lastcred  with  two  coats  of 
cement.  The  first  coat  consists  of  3  of  sand  and  1 
of  cement.  The  second  coat  is  a  rendering  of  neat 
cement. 

The  outside  of  tlie  top  half  of  the  sewer  arch,  as  well 
as  of  the  man-holes  and  ventilator  chambers,  are  rough 
plastered  with  one  coat  of  cement  consisting  of  3  of 
sand  and  1  of  cement. 

Pipe  Sewer. — Pipes  used  are  of  glazed  stoneware 
obtained  from  Messrs.  Burn  &  Co.,  of  Calcutta  and 
Howrah.  They  are  each  2  feet  long  exclusive  of  the 
socket. 


Size  of  pipe. 


6"  diameter  ... 
12"  do.  .  . 
18"       do. 


Thickness  of  pipe. 


li" 


Cost 

per 

foot. 

Rs. 

A. 

V. 

0 

5 

0 

1 

8 

0 

3 

6 

"i 

Concrete  is  laid  at  the  sides  and  haunches,  as  for  a 
masonry  drain. 

The  pipes  are  jointed  with  mortar  of  cement  and  sand  in 
equal  proportions.  At  the  commencement  a  certain  quan- 
tity of  clay  was  mixed  with  the  mortar.  But  this  was  soon 
discontinued.  The  pipes  being  always  in  wet  soil,  it  was 
not  deemed  neces.sary  to  add  any  clay  to  the  mortar. 

Refilling. — This  operation,  though  apparently  an  easy 
one,  ref[uired  no  le.ss  care  and  trouble  than  the  excavation 
and  timbering  itself  The  trench  was  filled  up  and  rammed 
to  the  height  of  the  lower  row  of  struts  above  the  comple- 
ted sewer.     The  bottom  struts  were  then  knocked  off  and 
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the  remaining  portion  of  the  trench  was  filled  up  as  th*^ 
planks  were  taken  out.  The  trench  was  filled  up  in  layers 
of  earth,  each  two  feet  deep,  each  layer  being  rammed 
down  before  the  succeeding  one  was  laid.  The  surface  of 
the  trench  was  kept  a  foot  below  the  ground  level,  and 
filled  for  a  counle  of  days  with  water  pumped  out  of  the 
excavation.  Where  this  was  inconvenient,  water  from 
the  hydrants  was  turned  on.  This  secured  almost  com- 
plete settlement  of  the  refilled  soil  preventing  subsequent 
settlement  and  depressions  in  the  road  after  being  made 
up. 

Man-holes — for  the  purpose  of  allowing  men  to  enter 
the  sewers  to  inspect  or  clean  them,  when  necessary,  are 
constructed  at  distances  of  from  150  to  200  feet  usually, 
and  at  every  change  in  the  direction  of  the  sewer.  Their 
dimensions  at  the  bottom  differ  with  the  size  of  the  sew- 
ers, but  they  are  made  large  enough  to  allow  a  man  to 
work  freely  inside.  The  openings  of  all  man-holes  at  the 
top  are  contracted  to  2|'x  2',  the  sides  being  built  with 
a  taper,  where  necessary.  Step  irons  are  provided  to  give 
access  to  the  invert.  The  man-holes  also  serve  as  ven- 
tilating shafts. 

Ventilation  of  Sewer><. — In  connection  with  every 
alternate  man-hole,  a  ventilator  is  builf.  They  are  placed 
at  the  sides  of  the  road.  There  is  a  departure  here  from 
the  usual  practice  of  keeping  them  in  the  centre  of  the 
road.  Where  roads  are  paved,  the  centre  of  the  road 
would  be  the  proper  place  for  ventilators,  as  in  that  posi- 
tion, the  gas  escaping  creates  less  nuisance  than  if 
placed  by  the  side  of  the  street  next  to  the  buildings. 
But  with  roads  metalled  with  a  soft  stone-like  laterite, 
the  metalling  around  them  gets  worn  out  rapidly,  and 
they  stand  projecting  a  few  inches  above  the  road 
level.  In  this  state,  they  are  not  only  dangerous  to 
vehicles,  but  are  also  liable  to  be  broken.  The  ventilating 
chamber  is  connected  with  the  man- hole  by  a  culvert,  and 
is  covered  over  at  the  ro  id  level  with  a  cast-iron  grating. 
The  bottom  of  the  chamber  acts  as  a  cess-pit  to  catch  the 
road  grit  falling  through  the  bars  of  the  gratings. 

For  the  most  part  the  ventilators  have  openings  at  the 
road  level,  because  they  are  not  expected  to  create  any 
nuisance  as,  where  possible,  they  are  on  that  side  of  the 
roads  which  has  no  habitable  buildings  or  which  is  skirted 
by  open  ground.  In  crowded  localities,  where  ventilators 
at  road  level  might  be  a  source  of  nuisance,  it  is  proposed 
to  connect  the  ventilating  chambers  by  pipes  carried  up 
along  the  walls  of  buildings  and  discharge  the  gas  above 
the  level  of  the  surrounding  roof.  The  foul  air  will  thus 
be  dispersed  into  the  atmosphere  at  a  height  where  '  it 
could  not  be  injurious  or  offensive. 

An  experiment  was  tried  for  deodorising  the  foul  smell 
arising  from  the  veneilators  by  wire  cages  filled  with 
charcoal  and  placed  at  the  entrances  into  the  ventilator 
chambers.  This  experiment  tended  to  show  that  the  foul 
smell  is  considerably  allayed  ;  but  it  is  doubtful  whether 
this  is  due  to  the  absorbent  power  of  the  charcoal,  or  to 
the  reduction  in  the  gas  passing  through  the  gratings. 
The  charcoal  perceptibly  diminishes  the  current  of  the 
air  through  the  ventilator,  and  confines  it  in  the  sewer. 
However,  it  is  intended  to  test  thoroughly  the  extent  of 
the  efficacy  of  the  charcoal  interceptors. 

(To  he  continued.) 


MANUFACTURE  OF  SALT  IN  LOWER  BURMA. 

It  may  perhaps  be  not  uninteresting  to  your  readers 
to  know  how  salt  is  usually  made  in  Lower  Burma  by 
the  villagers.  I  had  occasion  to  take  a  few  levels  for  a 
small  canal,  and  in  the  course  of  my  levelling  I  en  me 
across  the  famous  salt  manufacturing  place  of  the  dis- 
trict. It  was  situated  on  the  banks  of  a  tidal  creek, 
which  overflowed  about  a  foot  at  spring  tides.  Having 
an  hour  or  two  to  spare  after  my  day's  work,  I  proceeded 
to    examine    these    works,    and   give   your  readers    the 


benefit  af  my  examination,  with  the  hope  that  it  may 
prove  of  some  interest  to  them.  I  found  that  the  tidal 
water  was  caught  and  bunded  off  into  large  settling  tanks 
before  it  ran  off;  here  it  was  allowed  to  remain  till  most 
of  the  sediment  subsided,  then  drained  into  other  smaller 
tanks,  and  again  allowed  to  settle.  To  facilitate  subsid- 
ence, I  found  the  Burmans  used  a  curious  looking  in- 
strument, or  rather  mould,  I  should  call  it,  with  which 
they  stamped  the  beds  of  these  smaller  tanks,  and 
broke  the  surface  up  into  a  number  of  small  squares 
about  2"  a  side.  I  have  tried  to  represent  the  ap- 
pearance of  one  of  these  beds  after  being  so  tapped, 
in  the  rough  plan  attached,  but,  I  fear,  it  is  but  a  poor 
attempt ;  however,  these  little  depressions  catching 
and  confining  the  sediment  like  so  many  bug  traps, 
enable  the  manufacturer  to  draw  off  the  clear  water 
into  a  reservoir,  excavated  for  the  purpose,  and  from  this  a 
pipe  leads  the  water  off  to  a  small  well  near  the 
chitlus.  This  well,  or  rather  hole,  is  lined  with  bamboo 
matting,  a  sort  of  filtering  medium. 

The  chula  is  a  common  brick-in-mud  affair  about  3' 
to  4'  high  in  the  centre,  and  with  curvinsr  walls.  It  is 
covered  over  with  iron  bars,  interlacing  at  right  angles, 
and  the  whole  pitched  with  mud,  depressions  being  left 
on  the  top  to  receive  the  cauldrons,  which  are  from  4  to 
6  for  each  ckuZa.  The  opening  at  one  end  of  the 
chida  is  for  renewing  the  fuel,  the  other  to  secure  a 
draught,  and  is  opened  or  shut  like  the  dampers  of  a 
kiln ;  of  course,  the  axis  of  the  chvia  is  laid  fovorably  to 
the  prevailing  direction  of  the  wind. 

An  earthen  platform,  as  high  as  the  chtda,  sur- 
rounds it,  to  admit  of  persons  going  to  and  fro  on  it 
for  the  purpose  of  replenishing  the  cauldrons,  and 
removing  the  salt  that  has  already  been  precipi- 
tated. The  water  is  taken  from  the  well  by  huge 
ladles,  or  a  small  bucket,  and  being  very  near  the  chtda, 
the  cauldrons  are  thus  kept  well  supplied.  These 
cauldrons  are  of  cast  iron,  hemispherical,  and  from  3'  to  4' 
in  diameter  at  top,  with  a  depth  of  about  1  foot. 

A  temporary  shed  covers  the  works  and  is  in  most 
instances  the  home  of  the  manufacturer  for  the  time  he  is 
"  out."  I  invariably  saw  the  portion  marked  "  Watch- 
man's" Quarters  in  plan,  occupied  by  the  family.  The  shed 
is  of  bamboos  and  thatch,  costing  very  little  and  easily 
run  up  in  a  day.  A  smaller  compartment  is  added  in, 
to  store  the  salt  as  it  is  being  manufactured. 

The  output  of  each  chxda  is,  I  was  told,  about  10 
lbs.  a  day  per  cauldron  on  it,  but  I  am  not  sure  of 
this,  as  the  people  whom  I  questioned  were  rather 
reserved  in  their  replies ;  probably  they  mistook 
me  for  a  revenue  officer,  come  to  see  if  the  salt  tax 
cannot  be  raised,  and  were  consequently  cautious. 

The  salt  turned  out  is  very  white,  and  pure,  and  will 
bear  comparison  with  that  manufactured  in  England ; 
the  selling  price  too  is  very  small,  being  about  3  pice  per 
viss  of  3ilbs.  if  purchased  on  the  spot,  but  this  rises 
to  double  the  amount  when  it  reaches  the  town  or  market. 

The  profit  to  the  manufacturers  themselves  must,  how- 
ever, be  very  small,  for,  of  all  those  I  saw  at  this  place, 
and  who  have  been  in  the  trade  for  ever  so  many  years, 
not  one  could  be  said  to  be  rich  or  even  well-off;  in  fact, 
it  seemed  to  me,  from  appearances,  that  they  just  man- 
aged to  gain  their  livelihood  with  but  a  very  little  of  the 
earnings  to  spare. 

They  were,  however,  contented  and  happy — and  what 
Burman  is  not  when  he  can  c;et  2  annas  a  day  ?— and  asked 
me  as  a  favor  not  to  bund  up  the  stream  from  which 
they  derived  their  support,  as  a  rumor  had  reached  them 
that,  with  the  view  of  securing  sufficient  water  for  the 
canal.  Government  intended  s^hutting  out  the  tidal  water 
from  their  stream.  I  fortunately  had  the  power  to  assure 
them  to  the  contrary,  and  we  parted  on  the  best  of  terms 
with  each  other. 

The  attached  rough  plan  and  section  of  the  works 
may  perhaps  help   to   make  my    letter  clearer, 

EXOGEXS. 
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ALLEN'S  PATENT  LEVITATING  APPARATUS. 
AS  APPLIED  TO  RAILWAY  ROLLINCJ 
STOCK,  Etc. 
This  iuveution  proposes  to  levitiitc  the  weight  of  each 
loaded  waggon,  s;iy  90  per  cent.,  by  means  of  the  Hpirard 
attraction  of  ek>ctro-niagnets  on  the  andernide  of  flanges 
of  a  central  rail  of  special  construction.  The  upward 
attraction  of  the  electn)-maguets  is  communicated  to  the 
body  of  the  waggon  by  a  set  of  cross  and  longitudinal 
bars,  the  latter  are  placed  below  the  journals.  As  the 
weight  of  a  waggon  bears  on  the  joimials  and  the  levitating 
force  is  applied  upwards  below  the  jo tirnalti,  the  pressure 
of  the  waggon  on  the  side  rails  is  lessened  by  the  amount 
of  the  upward  attraction  of  the  electro-magnets,  which,  of 
course,  must  not  exceed  the  weight  of  the  waggon — other- 
wise it  will  jump.  The  central  rail  transmits  to  the 
ground  the  amount  of  the  weight  of  the  waggon 
"  levitated." 

Once  the  electro-magnets  are  in  action,  whether  the 
waggon  be  stationary  or  in  motion,  the  levitating  force 
may  be  considered  a  statical  force,  entailing  little 
expenditure — like  a  string  supporting  a  weight. 


REMOVAL  OF   WRECKS. 

IL 

Explosives  exj^mied  in  breaking  up  two  Snags   in  the 

River  Attarabamka,  Sunderhuns,  of  Bengal. 


1888. 


Description  of  Charges. 


•a  2   . 


March  5. 


ITo-  1  Snagr. 

No.  1  Shot.  Consisting  of  India- 
rubber  cloth  lined  canvas  bag  con- 
taining the  charge  laid  on  river  bed 
partly  under  the  Snag,  fired  at  9  a.m. 
Result,  broke  np  greater  part  of  Snag, 
which  was  afterwards  removed,  leav- 
ing the  stump  standing  ... 

No  2  Shol.  Consisting  of  an 
India-rubber  cloth  bag  containing 
the  charge  laid  on  top  of  stump, 
fired  alK>ut  10  a.m.,  by  means  of  a 
Bickford  time  fuse.  Result,  the  stump 
was  broken  to  pieces  and  part  of  it 
driven  several  feet  into  the  mud 
below  level  of  river  bed,  the  pieces 
lying  around  were  taken  out 

ITo.  2  Saae- 

No,  3  Shot.  Consisting  of  an  India- 
rubber  cloth  bag  containing  the 
charge  laid  under  the  Snag,  when 
fired  it  blew  the  Snag  into  small 
pieces,  completely  removing  and  de- 
stroying it     ... 

Total 

•  B  Bickford  time  fuse. 
The  other   charges  were  fired  by 
electricity. 


17 


12 


Explosireit  expended  in  destroyinff  the  wreck  of  the 
India  General  Steam  Navigation  Go.'s  Flat 
"Byrub"  in  the  Chilli  Chandpiegawj  River,  Sun- 
derbuns,  of  Bengal.  


DescriiJtion  ot  Charges. 


March  8. 


Summary  of  Explosive.^  expended  in  breaking  up  and 
dermlishing  of  the  Flats  "  Borpetta  "  and  "  Byrub, " 
(dso  two  Snags  in  the  Swnderbuns  of  Bengal. 


ii 

2 

<uS 

1888. 

Description  of  Charges. 

III 

^•z 

« 

o^ 

"Borpetta." 

Feb.   29 

to 
March  4 

No.  1  Dynamite 

498 

Gehitine  Dynamite 

H 

.500 

iTo.  1  Snasr. 

„       5. 

No.  1  Dynamite- 
Gelatine  Dynamite 

ITo.  2  3na«. 

2 

12 

i 

No.   1  Dynamite 

1 

r. 

Gelatine  Dynamite 

'> 

"Byrub.'' 

March  8 

No.   1  Dynamite 

23 

485 

to 

Marchl*  Gelatine  Dynamite 

488 

Grand  Total     ... 

.34 

1,000 

1,000 

10. 


No.  1  Shot.  Three  18  feet  lengths 
of  hose  tied  together,  making  a 
charge  52  feet  long,  laid  on  deck 
from  stern  forward  on  starboard 
side,  fired  at  half  tide  about  10  A.M., 
broke  down  the  wreck,  the  whole 
length  of  the  shot  and  a  few  feet 
beyond 

No.  2  Shot.  Consisting  of  three 
21  feet  lengths  of  canvas  hose  tied 
together,  making  the  charge  62  feet 
long,  laid  on  deck  near  the  edge,  and 
in  continuation  of  No.  1  shot  for- 
ward, fired  at  high  water  at  11-30 
A.M.  Result,  broke  down  the  wreck 
for  more  than  full  length  of  charge... 
No.  3  Shot,  (,'onsisting  of  one 
21  feet  and  one  18  feet  canvas  hose, 
making  a  charge  38  feet  long,  when 
tied  together,  laid  on  the  river  bed 
against  the  bridge  forward  of  No.  2 
shot  on  Starboard  side,  fired  at  low 
water  about  5  p.m.  Result,  the  side 
was  cut  off,  and  the  whole  wreck 
subsided  1  foot 

No.  4  Shot.  C'onsisting  of  7  feet 
of  canvas  hose,  liung  vertically  over 
Poi't  side,  about  50  feet  from  the 
bow,  fired  by  a  Bickford  time  fuse 
at  low  water  at  9  a.  m  .  Result,  cut  a 
gash  through  side  of  wreck  from 
top  to  bottom 

No.  5  Shot.  Similar  to  No  4 
shot,  hung  amidship  on  I'ort  side 
fired  by  Bickford  time  fuse  at  low 
water  about  9-15  a.m.  Result,  cut  a 
gash  through  side  of  wreck  from  top 
to  bottom 

No.  6  S/iot.  Consisting  of  a  7  feet 
canvas  hose  laid  in  wreck  of  native 
old  boat  sunk  on  the  stern  of  wreck 
of  Flat  Byruh.  Result,  cut  the  boat 
to  pieces 

No.  7  Shot.  Similar  to  No.  6 
shot,  laid  vertical  o\cr  side  on  Vort 
Quarter,  fired  by  Bickford  time 
fuse.  Result,  cut  a  gash  through  side 
from  top  to  bottom 

No.  8  Shot,  Consisting  of  four 
18  feet  lengths  of  canvas  hose,  sewn 
into  one  length  of  72  feet  laid  along 
the  side  of  bow  girder,  forming  side 
of  flat  commencing  about  30  feet 
from  the  l)ow  and  trailed  aft  on 
Port  side  on  river  bed,  but  in 
contact  with  the  girder,  fired  by  a 
Bickford  time  fuse  at  6  p.m., 
about  one  hour  before  low  water. 
Result,  it  cut  the  side  off  the  whole 
length  of  the  shot 

No.  9  Shot.  Consisting  of  60  feet 
of  canvas  hose  laid  on  Port  side, 
aft.  of  No.  8  shot,  fireil  at  low  water 
at  8  a.m.  by  a  Bickford  time 
fuse.  Result,  side  cut  off  the  whole 
length  of  shot,  and  pieces  of  it 
recovered  by  the  surroitnding  vil- 
lagers 

No.  10  Shol.  Consisting  of  a 
36  feet  canvas  hose  laid  on  bed  of 
river  round  the  bows  in  contact  with 
the  plates,  fired  about '2-,35  p.m.,  1 
hour  or  so  after  high  water.  Result, 
that  part  of  wreck  was  blown  down  ... 
No.  11  Shol.  Local  shot  consist- 
ing of  a  canvas  bag  3  feet  long  x  7 
inches  diameter,  placed  insi<le  the 
afterhatch,  fired  at  4-30  I'.M.  Result, 
it  swept  the  sides  out,  and  large 
([uantity  of  beams,  combings,  deck 
l)lanking  and  other  woodwork  came 
floating  up,  some  wholly  released, 
some  partly,  the  villagers  hail  a  great 
scramble  and  got,  most  all  of  it  ... 
No.  12  Shot.  Consisting  of  a  6  feet 
canvas  hose  hung  vertically  over  a 
standing  plate  of  the  I'ort  side,  fired 
by  Bickford  time  fuse  at  low  water 
8-30  a.m.  Result,  swept  the  plate 
away 

No.  13  Shot.     Similar  to  No.  12. 
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Uescription  of  Cliiivgus. 
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{*   so  ^ 


A'o.  14  5/io<.  Consisting  of  58  feet 
of  canvas  liose  laid  on  bed  of  river 
round  and  against  the  Port  (Juarter, 
fired  by  Biclcford's  time  fuse  at  9  a.  m. 
(low  water).  Result,  swept  away  the 
plating,  and  released  a  large  ijuantity 
of  beams,  planks  and  other  «ood 
wreckage,  which  caused  great  excite- 
ment, and  a  tough  scramble  amongst 
the  villagers  who  secured  nearly  all, 
but  some  drifted  away  beneath  the 
surface  of  the  water 

No.  i')  Shot.  Consisting  of  an  18 
feet  canvas  hose,  and  a  small  B  feet 
hose,  the  latter  tied  parallel  to  the 
18  feet  hose  at  the  igniting  end,  laid 
across  against  the  aft  l)ulkhead,  fired 
at  high  water  about  2  I'.M.  Result, 
swept  the  bulkhead  away  and  releas- 
ed a  lot  of  wood  wreckage  for  the 
villagers 

No.  16  Shot.  Consisting  of  a 
canvas  bag  '■',  feet  long  and  7  inches 
diameter.  Local  charge  put  under  the 
forehatch  against  forward  bulk- 
hea<l,  fired  at  half  ebb-tide,  about 
4-.30  r.M.  Result,  swept  the  bidkhead 
away  and  released  a  large  quantity  of 
Ijeams,  jjlanks  and  other  wood  work, 
which  was  speedily  cleared  away  by  ii 
crowd  of  enthusiastic,  excited  villa- 
gers making  the  whole  operation 
quite  lively  ... 
March  12  Xo.  17  ■Shot.  Consisting  of  a  can- 
vas bag  3  feet  long,  7  iiu'bes  dia- 
meter, put  under  the  main  hatch  and 
fired  by  means  of  two  Bickford  time 
fnse  at  low  water,  aliout  S-?0  A  M. 
Result,  it  lilew  up  and  released  a 
great  cinantity  of  woodwork,  such 
as  beams,  planks,  combing  &c.,  &c., 
and  removed  all  ironwork  stand- 
ing near 

So.  18  Shot.  Consisting  of  36  feet 
length  of  canvas  hose  laid  from  for- 
ward trailing  aft  on  Port  side,  com- 
mencing alxiut  30  feet  from  the  bow, 
filed  at  high  water,  alx>ut  2  [•. M.  Re- 
sult, broke  the  side  plates  still  further 
down,  and  into  smaller  pieces,  so  that 
the  villagers  recovered  parts  of 
them 

No.  1 9  Shot.  Consisting  of  28  feet 
length  of  canvas  hose  laid  12  feet 
along  Port  side,  12  feet  along  bulk- 
head, alxnit  amidship,  fired  at  4  p.m. 
Result,  swept  the  lot  to  pieces 

No. -20  lyhol  Consisting  of  14  feet 
length  of  canvas  hose,  and  one  0  feet 
hose  laid  in  broken  wreck  amid.ship, 
fiivd  at  6  I'.M.  Result,  swept  up  about 
20  feet  of  deck  and  beams  au<l  solid 
block  stone  liarrel  of  cement 

No.  21  S/ioi .  Consisting  of  canvas 
bag  3  feet  long  :;  7  inches  diameter 
placed  in  one  of  the  forward  hatches, 
fired  by  Bickford  time  fnse  at  8-30 
A.M.  almut  1  hour  before  low  water. 
Result,  wreck  still  further  swept 
away 

No.  22  Shot.  Local  charge  against 
a  projecting  angle  fired  at  9  a.m. 
Result,  it  was  swept  away 

No.  23  •'<hot.  Local  charge  at 
junction  of  forward  bulkhead  on 
Port  side,  fired  .at  9.30  A.M.  Resnlt 
obstruction  swept  away 


Totivl 

Note  *  r.  means  when  the  charge 
was  fired  by  meann  of  a  Bickford 
time  fuse  ;  all  otiier  charires  were 
fire<l  by  electric  platinum  wire  low 
tension  fuses. 
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The  instrnction.s  ksued  were:  Flat  Byruh  wrecked 
oil  1st  June  18.S6,  ill  Chilli  Chum],  Piegaii'g  River  about 
..lie  mile  froiu  Bola  point,  she  lies  on  East  bank  with  her 
: -arest  gunwale  about  30  feet  from  shore  and  parallel  to 
II,  her  diinen.si(,ns  are  200  feet  x  2.S  feet  x  7  feet.  At 
ebb  tide  (8  feet  tide  range)  one  end  just  projected  above 


the  water  level  while  the  gunwale  nearest  the  .shore  for 
its  whole  length  was  from  1.5  to  IcS  inches  under  water, 
at  low  water  this  gunwale  would  have  been  exposed,  the 
outer  gunwale  must  lie  nuich  deeper  as  it  coidd  not  be 
found  with  soundings,  in  the  cold  weather  the  wreck  would 
be  at  low  water  springs  about  5  feet  out  of  the  water. 

Borpetta  wrecked  in  the  river  Attarabanka  early  in 
1(S86,  and  the  snag  on  which  Borpetta  was  .snagged  is 
near  the  wreck,  the  dimensions  of  the  Borpettd  are  the 
same  as  the  Bijruh. 

At  low  water  there  is  o  feet  of  water  over  the  wreck, 
close  to  the  bank  ;  in  fact,  the  wreck  is  beaten  down  into 
the  bed  of  river.  It  ■will,  however,  be  dangerous  for 
Flats  to  pass  over  the  bank  edge  of  wreck  at  low  water, 
because  if  a  Flat  scraped  the  ground,  it  would  be  sure  to 
meet  with  projecting  pieces  of  wreck.  Over  all  other 
parts  of  wreck,  there  is  ample  depth  of  water  at  all  states 
of  the  tide. 

JoH\  Harris, 

Mini'ng  Engineer  and  Dynamite  Instructor 

to  Nobel'x  Explosives  Co.,  Ld., 

Gl.\sgow. 
Calcutta  ;  3farck  21,  1888. 


NOTES  FROM  HOME. 
(From  our  own   Corresjjondent. ) 

At  the  last  meeting  of  the  Society  of  Engineers  a  paper  was 
read  on  the  Wimbledon  sewerage  works  by  W.  Santo  Ciinip, 
the  Surveyor.  Tlie  population  of  the  district  at  the  present 
time  was  2.5,000  and  its  aieii  o,L*00  acres.  In  the  construction 
of  the  new  sewers  concrete  tubes  iiii\e  been  largely  used. 
Roads  now  made  up  under  the  1 .30th  section  of  the  Public 
Health  Act  are  provided  with  duplicate  means  of  drainage  and 
the  entire  scheme  otters  a  good  example  of  the  "  separate " 
system.  The  axiom  "  the  rainfall  to  the  river  and  the 
sewage  to  the  land"  is  in  this  instance  fully  acted  upon.  The 
pumping  machinery,  settling  tanks,  filter  presses  and  other 
portions  of  the  work  were  fully  described. 

A  paper  was  recently  read  before  the  Civil  and  Mechanical 
Engineers  Society  on  the  "  Construction  of  Theatres"  by  W. 
Einden.  The  author  of  the  paper  previously  invited  the 
members  to  visit  the  New  Court  Theatre  now  in  course  of  con- 
struction, and  of  which  he  is  the  architect.  The  paper  dealt 
almost  entirely  with  those  features  of  construction  necessary 
to  resist  fire  and  insure  the  safety  of  the  public.  Lighting  by 
electricity  was  also  dealt  with,  but  many  examples  were  cited 
both  in  this  and  other  countries  where  fires  were  actually 
attributed  to  electric  lighting,  the  author  pointed  out  the 
disadvantage  of  this  mode  of  lighting  in  giving  no  warning 
of  the  danger  as  in  the  case  of  gas,  and  further  that  Insurance 
Companies  preferred  theatres  lighted  with  gas.  Mr.  Emden 
spoke  favorably  of  the  use  of  silicate  cotton.  In  the  discus- 
sion which  followed  it  was  stated  that  unless  iron  doors  were 
framed  and  strengthened  the  usual  sheet  form  of  door  proved 
utterly  useless  in  resisting  fires. 

With  respect  to  lighting  theatres  by  electricity  experiments 
have  recently  been  carried  out  in  Paris  by  a  commission  of 
technical  experts  under  the  presidency  of  the  Prefect  of  Police, 
and  these  go  to  shew  that  there  is  no  danger  whatever  of  tire 
arising  in  theatres  lighted  with  electricity,  provided  the 
in.stallatiou  has  been  properly  put  in. 

The  plans  for  what  is  now  called  the  "  extension  "  of  the 
Admiralty  Otticcs  have  lately  been  on  view  in  one  of  the 
rooms  of  the  House  of  Commons.  These  plans  shew  the 
continuation  of  the  Mall  roadway  through  to  Charing  Cross. 
With  regard  to  the  architectural  features  of  the  design  the 
Jhiihler  says  "  there  is  no  particular  objection  to  make 
to  the  scheme  beyond  the  negative  one  that  it  is  merely 
utilitarian  and  economical,  and  has  no  architectural  interest 
or  value  of  any  kind."  A  great  opportunity  has  been  thrown 
away  by  mismanagement  and  ii  cr;ize  for  economy,  the  great 
party  watchword  of  the  day. 

An  important  addition  has  been  made  to  the  Royal  Navy 
by  the  completion  for  sea  of  the  new  armour  plated  barbette 
ship  JSen/jow.  This  ship  is  the  most  powerful  of  the  six 
ironclads  of  the  Admiral  class,  and  was  commenced  in  1882, 
so    that    she    has  Ijeen  over  5  years  building.     She  has  a  dis. 
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placement  of  over  10,600  tons  iind  carries  two  110-tou  guns 
besides  other  powerful  armaments.  Her  machinery  is  of 
11,500  H.-P.  and  she  attained  a  speed  of  17  knots  at  her 
i-ecent  trial  at  the  measured  mile.  Tiie  Beitimtu  cost  nearly 
£81-.>,.'»00. 

Several  carriages  of  the  Midland  Kaihvay  running  between 
Derby  and  Manchester  have  been  lighted  witi\  electricity  on 
the  system  of  Mr.  Timmis,  of  Westminster  ;  the  arrangement 
consisting  of  a  l»ttery  of  Union  storage  cells  placed  under 
ejich  carriage.  The  compartments  are  lighted  with  Swan 
glow  lamps,  and  the  lights  are  controlled  from  the  guard's 
van.  There  is  a  controlling  and  a  working  circuit,  and  sliould 
a  breakaway  occur  or  a  carriage  be  tenipoi-arily  detached, 
the  lamps  are  at  once  automatically  lighted  if  they  are  not 
already  alight,  and  if  alight  they  remain  so.  The  result 
of  the  working  is  stated  to  l>e  most  satisfactory. 

Those  who  have  not  access  to  the  Ti'ansactions  of  tlie 
Institution  of  Civil  Engineers  or  of  the  Mechanical 
Engineers  will  tind  in  Professor  Robinson's  book  entitled 
"  Hydraulic  Power  and  Hydraulic  ^Machinery"  a  good  deal  of 
information  on  this  particular  subject.  Mr.  Robinson  is 
enabled  from  liis  former  connection  with  Elswich  to  include 
an  excellent  description  of  the  Elswich  machines.  The  great 
hydraulic  lift  at  Hog  Island,  Bombay,  is  also  described. 

The  Brighton  Beach  Hotel,  Coney  Island,  New  York,  which 
has  been  imperilled  by  encroachnjents  of  the  sea,  has  been 
recently  moved  bodily  120  feet  inland.  It  was  placed  on 
120  railw.ay  cars  drawn  by  si.\  locomotives  on  sets  of 
parallel  rails.  The  Hotel  covers  92,000  .square  feet,  being 
400  feet  long  and  it  weighs  5,000  tons.  It  was  lifted  on 
to  huge  timbers  which  rested  on  the  cars.  It  is  the 
intention  to  move  the  Hotel  still  further  inland. 

Experiments  have  been  commenced  at  Portsmoutli  to  test 
the  relative  merits  of  solid  steel  vergug  steel  faced  armour. 
The  e.xpense  of  these  trials  is  borne  by  the  Government  and 
the  competition  is  confined  to  English  makers,  m[iny  of 
whom  have  sent  specimen?  for  the  ordeal.  The  result  I'ecord- 
ed  of  the  first  experiment  is  stated  to  Vje  in  favor  of  the 
compound  system  of  armament. 

Iron  gives  an  acount  ■  of  the  scheme  for  lighting  the 
Suez  Canal,  by  which  means  tlie  navigation  of  the  Canal  will 
be  rendered  possible  during  the  24  liours,  thus  doubling  its 
commercial  carrying  capacity.  After  careful  investigation 
of  tiie  various  systems  it  was  decided  to  use  compressed  oil 
gas  and  to  adopt  floating  buoys  and  beacons  fixed  on 
standards.  These  lamps  will  be  of  two  kinds — leading  lights 
and  channel  lights;  and  of  three  colors — white,  red  and  green  ; 
eacli  having  a  distinct  office  in  the  navigation  of  tiie  Canal. 
Pintsh's  compressed  oil  gas  system  is  to  be  adopted,  it  having 
given  good  results  where  it  has  been  ali'eady  used  in  light- 
ing the  reads  at  Port  Said. 

A  pipe  line  for  the  conveyance  of  petroleum  between  Lima, 
Ohio  and  Chicago  is  now  nearly  complete.  The  line  is  200 
miles  long,  is  constructed  of  6-inch  or  8-inch  pipes  and  tlie 
output  will  amount  to  200,000  barrels  a  day.  The  cost  of 
transmission  of  the  oil  will,  it  is  said,  be  1  per  cent,  per  barrel. 
It  is  stilted  that  a  large  Russian  ironclad,  the  Tchemiie, 
recently  launched  at  Sebastopol  and  having  a  displacement  of 
over  10,000  tons,  is  to  have  her  boilers  heated  with  petroleum. 


MINING  IN  GREAT  BRITAIN. 
(From  our    own  Cnrrespondent. ) 

Four  Scotch  firms  (Messrs.  Baird  ti  Co.,  of  Gartsherrie, 
Messrs.  James  Bimmo  <t  Co.,  Messrs.  William  Black  &  Co. 
and  Mr.  James  Gemmell)  all  of  the  Slamannan  district,  have 
been  invited  by  the  Admiralty  to  tender  for  lots  of  500  tons 
of  steam  coals,  to  lie  delivered  at  Portsmouth,  in  order  that 
their  evaporative  power  may  lie  te.sted. 

Two  new  inventions  for  igniting  fuze  without  exposing 
flame  and  sparks  are  lieing  introduced  into  coal-mines.  In 
one  ca.se  a  small  tube  is  employed  containing  a  mixture  of 
chlorate  of  potash  and  sugar  and  an  is(jlated  charge  of  sul- 
phuric acid,  80  arranged  that  when  t\w.  vessel  containing  the 
sulphuric  acid  is  liroken  or  crusiied,  the  flame  produced  by 
the  chemical  re-action  will  ignite  the  fuze  placed  within  the 
end  of  the  tube.  The  second  arrangement  consists  of  a  small 
closed  tul)e  which  is  placed  over  one  end  of  the  fuze,  and  in 
which  a  match  can  Ije  drawn  over  a  friction  surface  ;  a  sharp 
pull  of  the  match  produces  flame  and  ignjtes   the   fuze.     The 


fii"st>  of  these  appliances  will  remind  your  readers  of  their 
attempts  at  chemical  research,  when  fireworks  and  other 
explosives  possessed  charms  for  their  juvenile  minds.  The 
second  invention  suggests  tliat  fuze  is  easily  ignited  by 
placing  it  up  the  biirrel  of  a  common  pistol,  and  exploding  .-i 
cap  upon  the  nipple. 

The  Academie  des  Sciences  of  France  is  said  to  have 
appointed  a  committee  to  enquire  into  the  merits  of  a 
firedamp  indicator,  invented  by  Mr.  Jean  Molas.  It 
depends  for  its  action  upon  the  ascentional  force  of  gases 
lighter  than  air,  which  makes  electrical  contacts  for  the  pur- 
pose of  lighting  a  small  incandescent  lamp  and  ringing  a  bell 
in  (say)  the  manager's  ottice.  Its  use  is  not  likely  to  become 
general,  as  its  action  is  uncertain  witli  mixtures  of  less  than  6 
per  cent,  of  gas  in  air.  Very  few  managers  and  no  workmen 
would  care  to  be  in  a  mine  containing  such  an  explosive 
mixture,  which  would  probably  be  ignited  before  tlie  apparatu^ 
gave  warning.  Inventors  of  such  appliances  should  recog- 
nize the  fact  that  miners  require  an  apparatus  able  to 
detect  less  than  2  per  cent,  of  gas,  as  liigher  percentages 
are  reiidily  recognised  by  the  cap  or  halo  formed  about  and 
above  the  flame  of  an  ordinary  safety  lamp. 

Considerable  interest  is  being  evinced  by  tlie  workmen  in 
the  new  special  rules,  and  objections  are  being  forwarded  by 
them  to  the  Inspectors.  In  some  districts  the  Executive 
Council  of  the  Miners  Associations  have  compiled  sets  of  special 
rules  and  forwarded  them  to  the  workmen,  tli(!  employers  and 
A.  M.  Inspectors  of  Mines  for  approval.  In  the  majority 
of  cases  meetings  have  been  held,  or  are  being  arranged 
to  be  held,  for  the  discussion  and  arrangement  of  the  points 
of  diflerence  between  the  employers,  workmen  and  A.  31. 
Inspectors. 

The  diamond  borehole  being  prosecuted  near  Seaton  Carew 
(G.  Durham)  has  now  reached  a  depth  of  1,300  feet,  the  latter 
780  feet  of  which  is  in  magnesia  limestone.  A  brine  spring 
was  found  at  a  depth  of  about  1,150  feet.  It  is  probable, 
however,  that  the  feeder,  like  others  found  in  the  magne.sian 
limestone,  will  be  reduced  in  volume  and  percentage  of  salt 
if  attempts  are  made  to  utilize  it.  These  brine  .springs  arc 
frequently  found  in  the  magnosian  limestone  and  coal 
measure  of  the  North  of  England,  but  the  salt  is  usually 
associated  with  an  equal  volume  of  chloi'ide  of  lime,  which 
renders  it  useless  for  commercial  purposes. 

The  results  of  the  last  four  or  more  months  of  working  at  the 
Gwynfynydd  Mine  in  Merionethshire  are  said  to  be  628  ounces 
7  grains  of  gold  valued  at  £2,000  from  334  tons  of  crushed 
quartz.  The  yield  is  therefore  about  2  ounces  per  ton,  valued 
at  about  £3J  per  ton.  The  results  mu.st  be  somewliat  dis 
appointing  to  the  promoters,  who  announced  during  Decembi>i 
last  that  they  had  over  2,500  tons  of  (juai'tz  ready  to  pas.s 
through  the  mill,  and  expected  to  obtain  al>out  Icwt  of  gold 
per  month. 

It  is  a  somewhat  remarkable  circumstance  that  no  explo- 
sions have  occurred  during  the  last  four  or  five  months  in  the 
collieries  of  great  Britain,  when  many  shots  must  have  been 
fired  in  the  formation  of  the  additional  manholes  required 
by  the  New  Mines  Act  to  lie  made  on  certain  travelling 
roads  ;  if  coal-dust  alone  was  so  dangerous,  as  its  advocates 
would  lead  us  to  believe,  many  accidents  should  have  occurred 
during  their  formation. 


%\\t  diudtcs. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  April  21,  1888. 

Upper  Burma. 

Mr.  J.  W.  L.  Toozs,  Assistant  Eiigineer,  1st  grade,  Rub^ 
Mines  Division,  is  granted  six  months'  leave  on  medical  certiti^ 
cate,  with  effect  from  the  forenoon  of  tlie  15th  March  1888. 

Mr.  H.  O.  Walling,  Assistant  Engineer,  Ist  grade,  held  chargJ 
of  the  Garrison  Division,  Mandalay,  from  the  7th  to  the  2l8f 
Maicli  1888  inclusive. 

Tjower  Burma. 

Mr.  D.  K.  MacDonal'l,  Snb-Engineer,  Mandalay  Garrison 
Division,  is  promoted  to  tlie  rank  of  Honorary  Assistant  Eiil 
gineer. 

Madras,  April  24,  1888. 
Mr.  J.  Traill,  Executive  Engineer,   .3rd  grade,   is  granted  leave 
without  allowances  for   nine  months  from  or  after  lat  May  1888. 
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Tlie  followiiij:  posting  is  ordered  :  — 

Mr.  A.  M.  Hayes,  Assistant  Engineer,  1st  grade,  to  the  II. 
Circle,  Kistna  Eastern  Division.     To  join  on  return  from  leave. 

Punjab,  April  26,  1888. 

His  Honor  the  Lieutenant-Governor  is  plesised  to  sanction  the 
following  prnraotion.s  in  the  Amalgamated  Engineer  Establish- 
ment of  tlie  General  and  Inigation  Branches  of  the  Public  Works 
Department,  Punjab,  with  effect  from  the  dates  noted  against 
each  : — 

Mr.  J.  M.  Campion,  E.xecutive  Engineer,  2nd  grade,  to  Exec\i- 
tive  Engineer,  Ist  grade,  permanent  rank,  vice  Mr.  W.  B.  Har- 
rington, retired,  with  effect  from  19th  March  1888. 

Mr.  R.  Sadler,  Executive  Engineer,  2iid  grade,  sub.  pro  tern., 
to  Executive  Engineer,  2nd  grade,  permanent  rank,  vice  Mr.  W. 
B.  Harrington,  retired,  with  effect  from  19th  March  1888. 

Captain  H.  E.  S.  Abbott,  R.E.,  Execucive  Engineer,  3rd  grade, 
.sub.  pro  tern  ,  to  Executive  Engineer,  3rd  grade,  permanent  rank, 
vice  Mr.  W.  B.  Harrington,  retired,  with  effect  from  19th  March 
1888. 

Mr.  H.  0.  Granville,  Executive  Engineer,  4th  grade,  sub.  pro 
tern.,  to  Executive  Engineer,  4th  grade,  permanent  rank,  vice 
Mr.  W.  B.  Harrington,  retired,  with  effect  from  19th  March  1888. 

Mr.  E.  A.  Molloy,  Executive  Engineer,  3r<l  grade,  to  Executive 
Engineer,  2nd  grade,  sub.  pro  tem.,  vice  Mr.  Sadler,  promoted  per- 
manently, witli  effect  from  19th  March  1888. 

Mr.  W.  J.  Greer,  Executive  Engineer,  4th  grade,  to  Executive 
Engineer,  3rd  grade,  sub.  pro  tem.,  vice  Captain  Abbott,  R.E.,  pro- 
moted permanently,  with  effect  from  19th  March  1888. 

Mr.  C.  F.  Tuffnell,  Assistant  Engineer,  Ist  grade,  to  Executive 
Engineer,  4th  grade,  sub.  pro  tem.,  vice  Mr.  Granville,  promoted 
permanently,  with  effect  from  19tli  March  1888. 

Central  Provinces,  April  28,  1888. 

Lieutenant  J.  E.  Capper,  rk.,  Assistant  Engineer,  1st  grade, 
tcn)porarily  employed  in  the  Military  Works  Department,  and 
uuw  on  furlough,  is  retransferred  to  the  Central  Provinces. 

India,  April  28,  1888. 

Major  S.  L.  Jacob,  h.e,  Executive  Engineer,  1st  grade, 
Punjab,  is  appointed  to  othciate  as  Superintending  Engineer, 
during  the  absence  of  Mr.  Higham,  on  furlough,  or  until  further 
orders. 

Captain  H.  G.  Kunhardt,  k.e.,  Executive  Engineer,  2nd 
grade.  State  Railways,  is  appointed  to  Officiate  as  Manager  and 
Engineer-in-Chief  of  the  Tirhoot  State  Railway,  during  the 
absence  of  Mr.  H.  Bell  on  the  furlough  granted  him  in  Public 
Works  Department  Notification  dated  9th  March  1888,  or  until 
fnrther  orders. 

Mr.  E.  J.  Rumsby,  Executive  Engineei-,  3rd  grade.  Central 
Provinces,  is  granted  special  leave  for  a  period  of  two  years  under 
the  terms  of  Public  Works  Department  Re.soliition  dated  3rd 
October  1887. 

Mr.  A.  J.  Oldham,  Executive  Engineer,  2nd  grade,  sub. 
pro  tern.,  State  Railways,  is  granted  special  leave  for  two  years 
under  the  terras  of  Public  Works  Department  letters  datecl  3rd 
October  1887. 

Mr.  C.  E.  Gael,  Executive  Engineer,  Ist  grade,  Central  India 
is  permitted  to  retire  from  the  Service  with  effect  from  the  23rd 
February  1888,  the  date  of  the  expiration  of  his  special  leave. 

Assam,  April  28, 1888. 

Privilege  leave  for  two  months  and  6fteen  days  is  granted  to 
Rai  Preonath  Banerji  Bahadur,  Executive  Engineer,  3rd  grade, 
and  District  Engineer,  Sylhet,  with  effect  from  the  forenoon  of 
the  19th  April  1888. 

With  reference  to  the  above.  Pandit  Matadin  Sukul,  Rao  Sahib, 
U.A.,  Assistant  Engineer,  Sylhet,  is  appointed  to  officiate  as  Dis- 
trict Engineer,  Sylhet,  during  the  absence  on  privilege  leave  of 
Rai  Preonath  Banerji  Bahadur,  District  Engineer,  Sylhet. 

Pandit  Matadin  Sukul  took  over  charge  of  the  District  Engi- 
neer's office,  Sylhet,  on  the  forenoon  of  the  18th  April  1888. 

N.-W.  Provinces  and  Oudh,  April  28, 1888. 

Irrigation  Branch. 

In  anticipation  of  the  approval  of  the  Government  of  India, 
Major  F.  V.  Corbett,  R.B.,  is  appointed  to  the  charge  of  the 
2nd  Circle  Irrigation  Works,  vice  Mr.  Beresford,  reverted  to 
Executive  Engineer,  1st  grade. 

His  Honor  the  Lieutenant-Governor,  North- Western  Provinces, 
and  Chief  Commissioner,  Oudh,  is  pleased  to  order  the  following 
reversion  and  promotion,  with  effect  from  the  dates  specified  : — 

Mr.  A.  M.  Fagan,  from  Executive  Engineer,  4th  grade,  tem- 
porary rank,  to  Assistant  Engineer,  1st  grade,  consequent  on  the 
return  from  furlough  of  Major  Corbett,  u.E.,  with  effect  from 
16th  April  1888. 

Mr.  A.  M.  Fagan,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  temporary  rank,  vice  Mr.  Tickell, 
on  furlough,  with  effect  from  24th  April  1888. 

Captain  .T.  Olibborn,  s.c ,  Executive  Engineer,  2nd  grade,  was 
attached  to  the  ofhce  of  the  Chief  Engineer,  Irrigation  Works, 
on  special  duty,  from  the  6lh  to  22nd  April  1388,  inclusive. 


Buildings  and  Roads  Branch. 


Rae  Mohendro  Nath  Chakarbarti  Sahib,  Assistant  Engineer, 
Ist  grade,  is  transferred  from  the  Hamirpur  to  the  Hardoi  Dis- 
trict as  District  Engineer. 

Mr.  R.  M.  Thompson,  Sub-Engineer,  3rd  grade,  temporary  rank, 
is  posted  to  the  Basti  District  as  District  Engineer. 

Bengal,  May  2,  1888. 

Establishment — Oeneral. 

Rai  Prosonno  Coomar  Duneary  Sahib,  Executive  Engineer, 
temporary  rank,  attached  to  the  Office  of  the  Superintending 
Engineer,  Eastern  Circle,  is  transferred  to  the  Dacca  Division. 

Establishment — Railway. 

Baboo  Biliary  Lai  Mookerjee,  Special  Deputy  Collector,  Tirhoot 
State  Railway,  is  granted  15  days'  privilege  leave,  with  effect 
from  the  15th  April  1888,  or  such  ilate  as  lie  may  avail  himself 
of  it. 

Establishment — Irrigation. 

Rai  Raj  Ki.ssen  Banerjee  S.ahib,  Executive  Engineer,  is  trans- 
ferred from  the  Pooree  to  the  Mahanuddy  Division. 

The  Lieutenant-Governor  is  pleased  to  make  the  following 
promotions  and  reversions  in  the  Engineer  Establishment,  with 
effect  from  the  dates  specified  : — 

Mr.  E.  R.  Gardiner,  Assistant  Engineer,  Ist  grade,  to  Executive 
Engineer,  4th  grade,  temporary  rank,  with  effect  from  14th  March 
1888. 

Mr.  H.  H.  Green,  Assistant  Engineer,  1st  grade,  to  Executive 
Engineer,  4th  grade,  temporary  rank,  with  effect  from  14th  March 
1888. 

Mr.  W.  B.  Ciwyther,  Assistant  Engineer,  1st  grade,  to  Executive 
Engineer,  4th  grade,  temporary  rank,  with  effect  from  2nd  April 
1888. 

Mr.  R.  E.  Carter,  E.xecutive  Engineer,  4th  grade,  temporary 
rank,  to  revert  to  Assistant  Engineer,  Ist  grade,  with  effect 
from  1st  May  1888. 


Inlitau  (Eitgiucenng  jpntcnt  Jvcgiistcr. 


RECENT  HRITI.SH  PATENT.S. 

Wind  Mills. —C.  Ilau-lins,  London. — The  object  of  this  invention 
is  to  make  the  sails  of  a  «ind  mill  adjust  themselves  continuously 
to  receive  the  force  of  the  wind.  Rectangular  sails  arc  eniployeii 
which  present  their  surface  in  the  most  favorable  way  as  they 
revolve  round  a  vertical  or  horizontal  axis.  When  the  sail  is  moving 
directly  towards  the  wind  the  edge  is  presented  to  it,  and  when 
moving  with  the  wind  the  surface  is  at  right  angles  with  its  direction. 
In  the  accompanying  illustration  one  method  of  carrying  out  this 
idea  is  represented.  The  hollow  vertical  axle  A  is  supported  in 
bearings  B  ;  the  arms  C  are  attached  to  it  in  pairs  Across  the  ends 
of  each  pair  of  arms  is  fixed  the  rod  I ),  which  ties  the  arms  firmly 
together,  and  upon  each  of  these  rods  i.s  pivoted  a  rectangular  sail 
E.  A  toothed  bevel  wheel  F  is  attached  to  each  sail,  and  gears 
witli  a  pinion  ( '•  on  the  horizontal  shaft  H.  Another  pinion  I  on  the 
shaft  H  gears  into  a  wheel  .J  concentric  with  but  loose  ujxjn  the  axle  A, 
This  wheel  .1  is  the  adjusting  wheel,   and   according   to   the   position 
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in  which  it  is  set  so  will  the  sails  adjust  themselves  relatively  t" 
the  wind.  On  the  lower  part  of  J  the  spur  teeth  are  cast,  which  gear 
with  a  pinion  K  on  tlie  shaft  L.  The  relative  sizes  of  the  w  heels  are 
arranged  so  that  the  sails  shall  revolve  on  the  rods  U  through  half  a 
revolution  and  in  a  contrary  direction  to  the  main  axle,  while  the 
latter  turns  through  a  complete  revolution.  The  wheel  F  is  double  the 
diameter  of  .T.  Each  sail  carries  hinged  louvre  boards  M,  whicli  arc 
(jponed  and  closed  by  the  levers  0_  and  N  in  order  to^  regulate  tjic 
power  supplied  to  the  machine.     .  .     ^  .  ..   


The  inventor  makes  three  claims  f( 
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the  apparatus  whiuh  eflects  the  oontiimous  aJjustmeut    of  the  sails. — No 
2953.  Kebruai-j-  2oth,  1887- 

Stf.a.m  Excises.— C.  D.  Abel,  London.  (J.  C.  Gmimer,  Kiipferhamnur, 
and  C.  Kiijterti,  Braehrfde,  'r>r»i(iH//.>—.\coor<Ung  to  this  invention,  the 
steam  is  a<Inutted  to  both  sides  of  the  piston  by  means  of  specially  con- 
stnicteil  passages  and  ports  in  the  cylinder  and  piston,  and  the  slide  valve 
arrangement  ii  entirely  dispensed  with.  The  application  of  this  niethod 
to  a  compound  engine  is  seeu  in  section  in  the  accompanying  drawing.  A  is 
the  high  pressure  cylinder,  and  Bthc  low  pressure  one.  Tlie  pistons  ('  I'' 
are  maile  hollow  ;  C  is  provideil  with  a  longitudinal  slot  (i'  and  ports 
FF',  whileCia  formed  with  a  slot  li',  port  V',  and  cross  passages  K  K ' . 
The  pistons  act  as  each  other's  slide  valves.  In  the  position  of  the 
pistons  shewn  in  the  drawing,  the  piston  C '  has  still  pai-t  of  its  stroke  to 
travel  through,  while  C  is  at  the  commencement  of  its  forward  stroke. 
The  steam  enters  the  cylinder  B  thmugh  the  port<;S  and  psvsses  through 
ii'  to  the  interior  of  the  piston  C  Thence  it  escapes  tln-ough  F-,  along 
the  passage  D',  to  the  buck  of  the  piston  C.  The  exhaust  of  the  steam 
at  the  frout  of  the  piston  C  takes  place  through  the  passage  J»,  whence 
it  goes  along  the  tube  H  and  enters  the  piston  C  through  the  port  G  and 
slot  G'.     When  the  port  F'  comes  opposite  O,  the  steam    escapes,    and 
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travels  across  the  piston  C,  through  the'pass-ige  E',  along  the  pipe  I)  =  , 
to  the  buck  of  the  piston  C  After  performing  its  work  tliere,  it  escapes 
to  the  atmosphere  through  the  ports  J'.  When  the  piston  C  is  at 
its  dead  centre  position  at  the  riglit  end,  the  piston  C  has  still  a  part 
of  its  stroke  to  travel.  The  steam  passes  through  F^  U  B',  and  drive 
C  to  the  left.  Tlie  eamc  series  of  operations  takes  place  with  respect  to 
the  exhaust  steam  from  the  back  end  of  the  cylinder  A  as  with  the 
steam  at  the  Ijack  of  the  piston,  but  it  comes  through  J^  H  K  O'  K> 
D*  .J'.  There  are  also  single  cylindered  engines  described  in  this 
specificiition,  whose  pistons  act  as  their  own  slide  valves.  The  sUmm 
enters  through  a  jx)rtin  the  cylinder,  and  passes  throu^li  a  slot  into  the 
interior  of  the  piston.  There  are  ports  at  each  end  of  the  piston, 
and  the  ends  of  the  cylindrical  part  of  the  cylinders  are  broadened, 
so  as  t<j  allow  the  fteam  to  escape  through  the  ports  to  the  Vwek  of  the 
piston.  The  exhaust  also  takes  place  through  a  port  in  the  side  of  the 
cylinder.     Six  claims  are  made— Xo.  6238.     April  28th,    1887. 


THOMSON  &  MYLNE  S 

PATENT  STJGAECA2TB    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address- 

THOMSON  &  MYLNE, 

BEHKEA,   E.  I.   RAILWAY ; 
or  6,  Commercial  Buildings,  Calcutta. 

(103) 


E.    T.    (1    ]3LET^3) 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNE  &  CO, 

(87)       40,    STI't.A.lWr^. 


A  Siebe  and  Gorman  new  air  engine  to  supply 
two  clivers  simultaneously,  two  suits  of  diving 
dresses,  helmets,  piping  and  all  complete  in  two 
chests,  the  whole  lot  as  good  as  new,  having  been 
used  only  a  few  days,  lately  cost  in  England 
£154  .sterling. 

GILL  ANDERS,  ARBUTHNOT  &  Co., 
Agents  of  Nobel's  Explosives  Co.,  Ld,, 

Calcutta. 


BEST    MIRZAPUR    STONE. 

The  Mirzapur  Stone  and  Trading  Co.,  Cut-Stone  Contractors   and  Quarryniem 
Mirzapur,  can  supply- 
Flagging       ..  ..  ..  •■     Roofing. 

Pillar  Eiises  . .  ..  ••  •.     Coping. 

And  all  descriptions  of  Cut-Stone.    The  cheapest  in  the  market. 

Apply  to  the  Company  or  to  ^^^^^   MARSHALL  &  CO., 

4,  Clive  Ghat  Street^  Calcutta. 
{^oq)  Depot— Sulkea,  Calcutta. 


A    GREAT   WANT  SUPPLIED, 


«  IS 

o   o 


(93) 


RegUtered  14t/i  October  187 S. 

CYLINDER  OIL. 

TTJniTEB,  UOBKISOK  8S  Co.,  Calcutta, 

Sole  Agents  for  Bengal. 
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Calcutta  Plumbing  &  Gas  Fitting  EstaWishmenf.    | 

I 


Materials  of  all 
sorts  for  the 
above  alway.s 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

}frclianu:al  Enri!nf.f.r, 
Proprietor. 


(108) 
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T.  GOSSER  &  GO.,  ENGINEERS  AND  FOUNDERS, 

McLEOD  ROAD  IRON  WORKS  AND  METAL  MART, 

KARACHI. 


Improved  Kite  Motion  Pumps. 


Steam  Mortar  Mills  with 
innumerable  improvements. 

Guaranteed  of  exceptional 
construction  and  design. 


Undertake  Engineering  work  in  all  its  branches.  Complete  estimates  and  designs  snbmitted  for  Bridges  with  VVestwood  and  Baillie's 
patent  Corrngated  Floorplates.  Being  their  Agents  we  can  guarantee  early  delivery  of  complete  bridges  or  materials  for  same.  A  large 
stock  of  Rolled  Iron  Beams  of  various  sections.  Section  sheets  with  detailed  information  on  application.  Same  printed  on  Vellum  for 
Engineer's  personal  use. 

Portland  Cement  of  guaranteed  quality  in  400  11)S.  casks  (3,000  casks  in  stock.)  Estimates  and  designs  for  Flour  Mills,  Cotton  Presses,  Gin- 
ning Factories  with  warehouses  and  offices  attached  with  fireproof  divisions  and  flooring.  Largest  Stock  of  Machinery,  Tools  and  Plant  and 
Tackle  in  general  for  Engineering  purposes  in  Sind,  Punjab  and  the  N.W.  Provinces. 

Portable  Engines  by  Ruston,  Proctor  &  Co. ,  of  various  sizes  and  descriptions.     Our  RATES  for  these  are  perhaps  the  LOWEST  in  India. 

Enquiries  solicited  for  any  article  connected  with  Engineering,  Civil  and  Mechanical. 

A  very  large  and  miscellaneous  stock  of  every  possible  re([uirement  for  Engineers.  (112) 


In  the  matter  of  the  Indian  Companies  Act,  1882. 


AND 


In  the  matter  of  the  Deoghup  Mining  Company,  Ld. 

FOR  SALE.     ■ 


THE  mining  and  otlier  rights  of  the  above  Company  in 
Mouzahs  Toolsitar,  Loth  Bedooa,  Churkidangi,  Bis.sen- 
pore,  and  Mongua  Reidee,  in  Talook  Ropinee  in  the  Sub- 
district  of  Deoghur,  in  the  Sonthal  Pergunnahs,  comprising 
6,057  biggah.s,  or  tliereabouts,  under  a  lease,  dated  the  29th 
May  1883,  for  149  years  from  29th  May  1883,  and  as  to 
Mouzahs  Toolsitar  and  Churkidangi  under  conveyances 
from  the  Mustagirs  thereof  respectively. 

2 — The   Engines,    Plant,    Machinery,    and   Stores   of    the 
above  Company,  at  Deoghur,  including  (among  other  things) 

1 — Tuljular  Engine  Boiler  with  fittit^  complete. 

1 — Tangye's  Vertical  Boiler  with  fittings  complete. 

1 — Winding  Engine  with  fly  wheel  and  drum, 

2 — Special  pumps. 

1 — Cr.ab  winch. 

For  full  particulars   apply  to  the   undersigned,  by   whom 
offers  will  be  received  up  to  tlie  31st  May  1888. 

DIGNAM,  ROBINSON  &  SPARKES, 

Attorneys  for  the  Liquidator 

of  the  abovenamed  Qomjyany. 
4,  Strand,  Calcutta  ;    ( 

1\th  April  1888.  i 


NOTICE. 

Bengal-Nagpur  Eailway. 

\st.  Sealed  tenders  for  the  supply  of  30,000  cubic  feet  of 
eakwood  sea  ntlings  required  for  the  construction  of  Broad 
Gauge  Railway  Carriages  in  the  Nagpur  Workshops,  B.-N. 
Railway,  will  be  received  by  the  Agent  up  to  noon  of  the 
30th  May  and  will  be  opened  by  him  then  and  there  in  the 
presence  of  all  parties  who  may  choose  to  attend. 

2*1(3?.  Tlie  timber  to  be  seasoned  and  sound,  cut  perfectly 
straight  and  and  square  to  be  free  from  knots,  flaws  or  cracks. 
Sizes  of  scantlings,  and  terms  and  conditions  of  tender  along 
with  form  of  tender  may  be  obtained  from  Locomotive  and 
Carriage  Superintendent,  B.-N.  Railway,  Nagpur. 
ovd.  Saals  of  tenderers  unable  to  write  will  not  be  accept- 
ed ;  they  should  have  their  marks  verified  by  witnesses. 

4</t.  Covers  to  be  superscribed  "  Tender  for  Teakwood 
scantlings  for  Bengal-Nagpur  Railway. 

5</t.  The  tender  may  be  in  part  or  for  whole  requirement, 
and  the  Agent  reserves  to  himself  the  right  to  accept  in 
whole  or  in  part,  but  in  the  event  of  his  accepting  in  part 
only,-  and  the  tenderer  failing  to  take  up  the  contract,  the  whole 
earnest  deposit  will  be  confiscated. 

6</t.  Tenders  without  earnest  money  of  Rs.  1,000  will  not 
be  attended  to. 

Ith.  The  Agent  reserves  to  himself  the  power  of  rejecting 
any  tender  without  assigning  a  reason,  and  does  not  bind 
himself  to  accept  the  lowest  or  any  tender. 

Nagpuk;         \       ,,,^^  T.  R.  WYNNE, 

°ith  Ajyril\%%'i.    ]       ^       '        Agent  and  Chief  Engineer. 
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IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

GEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING    RAILWAYS,  ROADS,  BUNGALOW  GROUNDS,  PLANTATIONS,  &c. 
Awarded  Certificate  of  Merit  Calcutta  International  Exhibition,  1883-84. 


Icngtli  of  Road  or  Railway  supplied  ready  for  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 


R.  J.  GEORGE  &  CO.,  ENGINEERS, 

JoIin'M  Hill,  Clapham  Junction—London  S.    W.   and  Jublmlj>ore,  India. 


44,    Varden.s  Itoad—St. 


McKENZIE  &  CO.    Sind  Metal  Mart, 

IRON  WORKS  AND  FOUNDRY,  KARACHI. 

Have  in  Stock  or  on  the  way  out :— 

^^  Portable  Engines  of  sizes. 

Vertical   Engines    and 
Boilers  of  sizes. 
Steam  Pumps  with    and 
without  Boilers.     Con- 
tractors' Pumps, 
Pumps,  Lift  and  Force. 
Centrifugal  Pumps. 
^Lathes— self-acting,  slid- 
ing,      surfacing       and 
screw -outtingT  Drilling  and  Screwing  Machines. 
Mortar     Mills.       Flour    Mills.       Cold     Rail-sawuig 

Machines.  Crab  Winches,  Pulley  Blocks,  Lifting  .Jacks  and  Cliains. 
Cast  Iron  Pipes  and  Sluice  Valves.  Wrot  Iron  Tubes  and  J-ittings. 

Pickaxes,  Shovels,  Powrahs,  Drills  and  Crowbars. 
Portland  Cement,  Gillingham's,  White's  and  Burger  Baron  s. 
Galvanized  Sheets,  Corrugated  and  Plain. 
Bar,  Angle  and  Tee  Iron  of  ordinary  sizes  and  sections. 
Engineers'  and  Contractors'  tools  and  stores  supplies  with  promptitude 
and  at  moderate  rates. 

(98)  Agents  for- MARSHALL  50^5  &;  00.,  GansTjoroiigli. 


ESTABLISHED  MORE  THAN  100  YEARS. 
Coacli  Builders  to  all  the  Viceroys  and  most  of  the  nobility  of  India 

Five  Medals  for  excellence  of  work. 
Carts  as  per  illustration  from         ...  ...  ...  Rs.  375 

Phfetons  from  ...  ...  ...  ...     ,,     700 

Only  best  procurable  Materials  used  and  all  work  guaranteed.   Mate- 
rial supplied  at  the  lowest  rates.    Catalogues  on  application. 

(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 

WESTERN 


HOTEL, 


BOMBAY. 


[29] 


India  Mm  Sheets. 

BEST  QUALITY. 

FORNARO  BROTHERS, 


The  ENCINEERINC  &  MINING  JOURNAL. 

Subscription  Price,  including  postage  for 
ludia  and  all  countries  in  the  Postal  Union, 
85  =  20s.  =R8.  14  per  annum.  All  paymentu 
must  be  made  iu  advance. 


T 


he  Scientific  Publishing  Co., 

27,  PARK  PLACE,  NEW  YOKK, 
Agents  for  Indian  Enyineering, 


b  Maxgoe  Lane. 


(79) 


TRAUTWINE'S 

POCKET  BOOH. 

*'  Beyond  all  cjuestion  the  liest  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared." — "Manual  for  Railroad  En- 
GiNKERS,  hy  Prof.  George.  L.  Voit^  C.E. 


JOHN  WILEY  &  SONS,  New  York. 
(72)  E.  &  F.  N.  SPON,  London. 


PATENT  POCKET  SLIDE  RULES. 

For  Engrinecringr  Calculations, 

For giziing  at  sight  results  which  ivould  otherwise 
^e  only  obtained  by  ivorking  tedious  inatiuntaticai 
fo*-mulep. 

Designed  and  patented  by  LALA  GAXGA  RAM 
A.  M.  I.  C.  E,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
No.  1,— For  Scantlinjja  of    Timber  in  Beams  and 
Joists,  and  for  Strains  on  Trusses,   Ap- 
plicable to  all  forms  and  Spans.    Price 
Rs.    ..  ..  .,  ..  10 

No.  2.— For  Thickness  of  Retainincf  Walls  (level 
topi>ed  and  surcliartjed),  all  shapes  and 
heights,  uadcr  all   possible   conditions. 
Price  Rs.  . .  . .  ..0 

No.  3.— For  Strains  on  Girders  (plate,  braciJd, 
lattice,  warren,  &c.,  all  form  and  spans) ; 
Bending  and  Shearing  Strains  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  coimter -bracing  deter- 
w  ;  mined  at  sight.     Price  Rs.  ,.  10 

-  V  FULL  SET  FOR  Rs.  24 

Illustrated  Pamphlet   of  Instructions,     shewing 
several  examples  worked  out,  accompany  each  In- 
strument.    Pamphlet  separate,  8  annas. 
JOHN  FLEMING  &  COMPANY,  BOMBAY. 


T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Eow,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 

Stone's  Patent  Bronze. 

Babbit's  Metal  and  Richard's  Plastic  Metal. 

Regulus  of  Antimony,  Pure  Block  Tin. 

Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 

Brass  and  Copper  Rods,  Tubes  and  Sheets. 

Zinc  Sheets  and  Tin  Plates. 

Best  Tool  and  Miners'  Steel. 

Spring  Steel  selected,  and  mild  Steel  Sheets. 

Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 

Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 

Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 

Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 

Rain  Water  Pipes  and  Connections. 

High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Rolled  Iron  Joists  and  Girders, 
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The  Office  of  Puhlication  of  liiHian  <riijiiitei-iiig  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 
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MUNICIPAL  OFFICES,  BOMBAY. 

We  would  like  to  congratulate  the  Corporation  of 
Bombay  on  having  at  la.st  decided  the  question  of  the 
new  Municipal  Offices,  but  the  scheme  has  been  so  often 
altered,  and  the  clock  so  frequently  put  back,  we  fear  even 
now  to  be  premature.  The  healthy  sign  about  the  last 
Resolution  lies  in  the  fact  that  it  is  a  return  to  the  "  old 
love,"  which  in  our  opinion  should  never  have  been  for- 
saken. Of  course  in  all  Municipal  deliberations  on  the 
subject  of  buildings,  there  will  be  two  parties,  the  econo- 
mical party  and  the  liberal  party ;  or  those  on  the  one 
hand  who  wish  to  have  a  mere  brick-kiln  with  holes 
in  it,  and  those  on  the  other  who  wish  to  make  their 
offices  an  exponent  of  Municipal  wealth.  The  Corpora- 
tion of  Bombay  have  been  in  no  way  different  from  Cor- 
porations in  other  parts  of  the  world,  and  it  is  the  conten- 
tions of  these  two  factions  which  has  so  long  delayed 
the  commencement  of  the  new  offices. 

Mr  Chishohn's  designs  for  the  Bori  Bunder  site,  on 
which  the  foundation  stone  is  actually  laid,  were  accepted 
so  long  ago  as  January  1885,  but  in  an  evil  moment  the 
whole  scheme  was  abandoned  for  an  entirely  new  site  on 
the  plot  of  ground  known  as  The  Oval,  opposite  the 
"  Sailor's  Home,"  the  liberal  party  probably  anticipating 
that  Government  would  not  permit  any  building  to  be 
erected  in  so  prominent  a  position  which  was  not  as 
elaborate  and  ornate  as  the  other  public  buildings  of 
Bombay.  The  utilitarian  party  then  had  an  innings  and 
scored  in  getting  the  Corporation  to  pass  a  resolution 
that  notwithstanding  the  change  of  site,  the  original  sum 
of  five  lakhs  was  not  to  be  exceeded;  accordingly  when 
Mr.  Chisholm  submitted  an  amended  design  for  the  new 
.site,  the  Government  returned  it,  with  remarks  to  the 
effect  that  the  architect  was  capable,  but  the  sum  placed 
at  his  disposal  insufficient. 

The  liberal  party  then  scored  by  inducing  the  Corpora- 
tion  to   pass  a  resolution  that  Mr.  Chisholm  should  be 
requested  to  submit   a   complete    design    without    any 
limit  of  cost,  a  portioit  of  which  could  be  at  once  construct- 
ed for  a  sum    not  exceeding   five  lakhs  of  rupees.     Thus 
the  "  Pull  devil  pull  baker"  ended    in  a  position  which 
pleased  everyone  !  The  liberal  party  saw  the  Corporation 
committed  to  a  magnificently  ornate  structure,  the  econo- 
mical party  were  satisfied  that  they  would  not  go  beyond 
their  five   lakhs  of  rupees,   and  the  architect   conjured 
up  visions  of  loveliness  with  fees  at  the  points  of  distance  ! 
But  alas,  to  quote  the  words  of  Sergeant  Buzfuz,  "  the  mine 
was  preparing,  the  sapper  and  miner  were  at  work,"  and  be- 
fore the  architect  had  put  pencil  to  paper,  the  Charinian  of 
the  Corporation  (the  sapper)  and  the  Government  architect 
(the  miner)upset  the  whole  of  the  proceedings  by  introduc- 
ing an  entirely  new  proposal,  viz.,  to  convert  the  Cathedral 
Schools — a  building    the  Government   apparently  wished 
to  get  rid  of — into  Municipal  Offices  by  adiling  to  them. 
This  scheme   was    referred   to   a  select   committee  who 
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disapproved  of  it  entirely,  but  got  itself  into  trouble  with 
some  members  of  the  Corporation  for  daring  to  make 
suggestions  after  dealing  with  the  subject   referred  to  it. 

Anyone  who  has  taken  the  trouble  to  follow  the  facts 
will  now  see,  that  if  the  dry  bones  of  Municipal  Proceed- 
ings interested  the  public  generally,  the  position  was 
sensationally  perfect,  for  no  move  could  be  made  in  any 
direction.  Fortunately,  under  a  new  Chairman  a  glimmer 
of  light  was  shed  on  the  proceedings  when  he  did  what 
every  sensible  man  outside  the  Corporation  would  have  done 
long  ago,  and  restored  the  whole  thing  to  the  position  it 
occupied  before  any  change  of  site  was  mooted,  and  this 
glimmer  has  strengthened  into  the  perfect  light  of  day  by 
the  admirable  resolutions  which  the  Commissioner  pro- 
poses to  lay  before  the  Corporation  at  their  next  meeting. 

A  good  deal  of  capital  has  been  made  out  of  cubical 
estimating.  No  doubt  this  method  of  estimating  is  ex- 
ceedingly useful,  but  it  is  at  the  best  a  very  rough 
method,  and  he  would  be  a  bold  man  who  commenced 
work  without  an  accurate  estimate  based  on  quantities. 
It  certainly  is  not  a  fact  that  buildings  in  Bombay  can- 
not be  erected  for  less  than  six  annas  per  foot,  for  the 
new  Press  Building,  the  most  recent  structure  erected  by 
Government,  has  actually  been  constructed  for  about  4i 
annas  per  cubic  foot  enclosed.  Why  should  not  Mr. 
Chisholm's  designs  be  carried  out  at  this  rate  ?  Not  that 
we  would  recommend  this  at  all.  We  think  that  the  sum 
to  be  spent  should  be  sufficiently  liberal  to  insure  sound 
construction,  and  the  employment  of  the  most  durable 
materials.  These  should  be  intelligently  and  artistically 
put  together,  but  all  useless  features  and  all  hewing  and 
hacking  of  stone  for  the  exposition  of  wealth  and  it  may 
be  the  glory  of  the  architect,  should  be  ruthle.s.sly  exclud- 
ed. To  pinch  an  architect  so  as  to  compel  him  to  cut 
down  thicknesses,  and  adopt  generally  the  lowest  factors 
of  safety,  is  a  most  unwise  proceeding.  State  the  accom- 
modation you  require  and  your  architect  will  tell  you 
what  it  will  cost  exclusive  of  ornamentation.  If  this  be 
two  much,  it  is  far  wiser  to  reduce  the  accommodation 
than  to  make  the  architect  rim  risks. 

The  sum  of  money  which  the  Commissioner  proposes  to 
ask  for  is  adequate,  and  ought  to  produce  a  sound  and 
substantial  building  of  a  kind  that  no  city  need  be 
ashamed  of,  but  it  is  happily  insufficient  to  provide  for 
what  Pugin  aptly  terms  "  constructed  ornamentation." 


THE  SIND-SAGUR  STATE  RAILW^AY. 

The  Bhukkiir-Malickwal  Section  of  the  Sind-Sagur 
State  Railway  was  opened  for  every  description  of  traffic 
on  the  1st  August  1887  ;  thus  completing  one  of  the 
frontier  protective  Railways,  as  the  section  from  the 
Chenab  River  near  Sher  Shah  to  Bhukkur  was  opened  for 
traffic  on  the  1st  January  1887. 

This  line  leaves  the  North-Westem  Railway  System  at 
Mooltan,  crossing  the  River  Chenab  by  a  steam  ferry  near 
MozufFergurh,  .s^>me  12  miles  to  the  west.  From  here  it 
nms  parallel  to  the  River  Indus  in  a  northerly  direction 
jjast  Leiah,  Bhukkur  and  Ko(mdian,  from  which  station 
it  takes  an  easterly  course  along  the  foot  of  the  Salt  Range 


past  Khushab,  then  follows  the  northern  banks  of  the 
River  Jhelam  past  Piud  Dadan  Khan  until  it  reaches 
Haranpur,  near  which  point  the  line  is  carried  over  the 
river  by  the  recently  completed  Victoria  Bridge,  and  is 
continued  due  east  until  it  joins  the  North- Western  Rail- 
way at  Lala  Mus;i,  a  station  between  Jhelam  and 
Wazirabad. 

The  "  Eastern  Section,"  from  Lala  Musa  to  Malickwal, 
is  43  miles  long,  and  was  recently  converted  from  the 
metre  to  the  broad  gauge  ;  the  "  Western  Section,"  the 
last  length  of  which  has  just  been  opened,  is  295  miles 
long,  or,  including  all  its  branches,  .'i36  miles.  There  are 
four  branches,  viz. :  irom  Haranpur  to  the  Mayo  Salt  Mines 
at  Khewra ;  from  Koondian  to  Mianwali ;  from  Bhukkur 
to  the  bank  of  the  River  Indus,  opposite  Dera  Ismail 
Khan ;  and  from  Mahniood  Kote  to  the  bank  of  the  River 
Indus,  opposite  Dera  Ghazi  Khan,  all  of  which  are  also 
now  open  for  traffic. 

The  works  are  generally  rather  light,  but  the  first  60  or 
80  miles  at  each  end  of  the  Western  Section  are  some- 
what heavy,  with  a  considerable  number  of  bridges  over 
hill  streams  and  inundation  canals ;  the  centre  part  irom 
Khu.shab  to  Bhukkur  being  mostly  through  a  sandy 
desert. 

The  line  is  on  the  broad  or  51  feet  gauge,  and  laid 
throughout  with  permanent-way  of  flat  footed  steel  rails 
weighing  751bs.  to  the  yard  mostly  on  steel  transverse 
sleepers ;  some  short  lengths  where  the  salt  in  the  soil  is 
excessive  have  transverse  wood  sleepers  instead  of  steel. 

The  first  surveys  were  taken  in  hand  in  November 
1884,  the  earthwork  was  commenced  in  1885,  and  the 
line  was  opened  in  August  1887,  that  is,  in  about  2^ years 
from  the  first  orders  for  the  survey,  or  in  rather  less  than 
2  years  after  the  first  sod  was  turned. 

The  Victoria  Bridge  over  the  River  Jhelam  is  a  little 
more  than  half  a  mile  long,  being  of  17  spans  of  150  feet 
girders,  spaced  IGO  feet  from  centre  to  centre  of  the  piei"s. 

The  foundations  are  on  single  wells,  25  feet  in  diameter, 
built  on  wrought-iron  curbs  26  J  feet  in  diameter,  and  sunk 
120  feet  below  the  rail  level,  or  82  feet  below  low  water 
level. 

The  brick  stiening  is  5\  feet  thick,  and  all  the  wells  are 
hearted  with  semi-hydraulic  lime  concrete.  The  wells 
from  low  water  level  are  carried  up  to  girder  bed  level  in 
solid  brick  work  as  circular  piers  25  feet  in  diameter 
finished  off  with  plain  massive  cap  projections,  the  bottom 
of  the  girders  being  10  feet  above  high  flood  level. 

The  girders  are  of  .steel  and  iron  160  feet  long.  They 
are  of  the  ordinary  triangulated  type  with  the  roadway 
on  the  bott(jm  flange,  and  the  cross  girders  have  been 
lengthened  out  on  both  sides  to  carry  a  footway  5  feet 
wide  outside  each  main  girder.  Each  span  complete 
weighs  175  tons. 

The  sinking  of  the  well  piers  was  commenced  in 
September  1885,  and  was  finished  in  December  1886. 

The  first  delivery  of  girder  work  at  Bridge  site  was  in 
November  1886,  and  the  last  girders  were  erected  under 
con.siderable  difficulties,  owing  to  floods,  on  the  29th 
April  1887,  the  bridge   being  opened   for  traffic   on  th<; 
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morning  of  the  16th  May  1887,  the  whole  structure 
having  been  completed  in  20  months  from  start  to  finish. 

The  estimate  for  this  bridge,  and  the  somewhat  extensive 
protective  banks  formed  of  large  boulders  up-stream  to 
steady  the  river  through  the  bridge,  as  well  as  the  buildings 
and  offices  connected  with  it,  amounted  to  Rs.  25,70,000, 
but  the  actual  cost  is  Rs.  19,00,000. 

The  total  cost  of  the  Western  Section  including  this 
bridge  was  estimated  at  Rs.  2,37,32,186,  or  at  the  rate  of 
Rs.  70,632  per  mile  complete  in  all  respects,  including 
rolling  stock  and  steamers  for  the  steam  ferries. 

The  actual  cost  of  the  line  complete  is  about 
Rs.  2,27,32,000,  which  at  the  present  rate  of  exchange 
amounts  to  £1,610,196  sterling,  giving  a  rate  for  336 
miles  of  Rs.  67,768  and  £4,792  per  mile. 

The  Inspecting  Engineers  e.xpressed  themselves  very 
highly  satisfied  with  the  substantial  manner  in  which  the 
whole  of  the  works  on  this  Railway  have  been  executed, 
and  the  neat  and  the  pleasing  style  in  which  the  stations, 
■engine  sheds  and  houses  for  the  accommodation  of  the 
staff  have  been  finished. 

The  Government  of  India  have  thanked  Mr.  James 
Ramsay,  M.  Inst.  C.E..  the  Engineer  in  Chief,  and  his 
Engineering  staff,  for  the  satisfactory  and  economical 
manner  in  which  the  whole  of  this  Railway  has  been  com- 
pleted. 

By  the  opening  of  this  Railway  and  its  branches,  the 
V^iceroy  was  lately  able  to  visit  with  ease  and  comfort  two 
of  the  important  frontier  military  stations  west  of  the 
Indus,  Dera  Ghazi  Khan  and  Dera  Ismail  Khan,  where 
durbars  for  native  chiefs  were  held,  and  he  saw  represen- 
tatives of  some  of  the  wild  tribes  on  the  frontier. 

He  also  visited  the  Mayo  Salt  Mines,  and  was  much 
interested  with  all  he  saw  there. 


BROAD  OR  METRE  GAUGE  ? 

The  latest  addition  to  the  literature  of  the  relative 
merits  of  Broad  and  Metre  Gauge  lines  of  Railways  for 
India  is  furnished  by  a  selection  of  printed  papers  from  the 
records  of  the  Public  Works  Department  under  the  Govern- 
ment of  India.  The  subject  has  been  treated  exhaustive- 
ly from  all  points  of  view,  and  may  be  said  to  have  been 
set  at  rest  once  and  for  all.  It  seems  to  be  a  fashion 
among  professionals  to  range  themselves  into  two  camps, 
and  to  advocate  one  gauge  or  the  other  '  for  choice  '  as 
the  phrase  goes,  rather  than  consider  the    necessities    of 

each  case.   The  battle  between  these  two  bodies  of  men 

each  composed  of  able,  honest  and  conscientious  mem- 
bers of  the  service— has  raged  so  long  and  with  such  doubt- 
ful results  that  we  are  glad  the  matter  is  about  to  be 
settled  by  an  authoritative  decision  more  in  accordance 
with  sober  reason,  than  from  the  dictates  of  prejudice 
In  such  circumstances  experience  is  the  safest  guide 
instead  of  ability  or  position  in  the  service.  And  this  is 
amply  borne  out  by  the  document  before  us.  In  order, 
however,  to  understand  the  true  meaning  of  the  contro- 
versy, we  must  go  back  some  years  in  point  of  time,  and 
mark  when  the  change  in  the  gauges  was  brought  about. 
Lord   Dalhousie,  in  his  Minute  of    the  4th  July    1850, 


pointed  out  the  evils  of  permitting  the  introduction 
of  two  gauges  in  India,  as  had  been  done  in  the 
United  Kingdom  ;  and  strongly  advised  the 
Government  of  India  in  the  future  to  rigidly  enforce 
uniformity  in  that  direction.  In  selecting  it  care 
must  be  taken  to  determine  that  which  science 
and  experience  would  select  as  the  best  suited 
to  the  circumstances  of  the  country.  After  a  good 
deal  of  discussion  a  gauge  of  5  feet  6  inches  was 
adopted  and  continued  up  to  the  end  of  1863,  when 
a  deviation  was  made  in  the  case  of  the  Nalhati  Railway, 
which  was  opened  in  December  of  that  year.  Three 
years  previously  Government  awoke  to  the  fact  that  the 
guaranteed  system  of  constructing  railways  in  India  had 
led  to  extravagance  and  waste,  and  when  it  was  necessary 
to  extend  the  railway  system  it  should  be  done  on  a 
cheaper  scale.  While  advocating  economy  it  was  at  the 
same  time  the  intention  of  Government  to  make  these 
temporary  lines  as  a  make-shift  expedient,  that  would  not 
be  allowed  to  develope  into  a  separate  system,  nor  to  per- 
mit them  to  compete  with  the  lines  on  the  standard 
gauge.  The  history  of  the  metre  gauge  lies  in  a  nut-shell, 
as  the  following  important  communication  addressed  by 
the  Government  of  India  to  Mr.  J.  E.  Wilson,  Agent  for  the 
Indian  Branch  Railway  Company,  dated  29th  December 
1862  will  shew  : — "  The  first  point  that  calls  for  remark  is 

the  gauge  to  which  you  make  no   special  allusion 

His  Excellency  in  Council  is*of  opinion,  that  it  will  be  essen- 
tial to  insist  on  the  adoption  of  the  standard  Indian  5  feet 
6  inches  in  the  case  of  all  railways  that  are  intended  to 
fonn  portions  of  main  lines.  But  when  the  lines  proposed 
are  designed  as  bond  fide  tramways,  that  is,  feeders  to 
the  main  system,  but  not  essential  parts  of  it,  and  when 
the  expected  traffic  may  not  warrant  the  outlay  necessary 
for  the  formation  of  a  full  gauge  line,  the  Government'  of 
India  will  sanction,  as  it  has  already  done  in  the  case  of 
the  Nalhati  line,  narrow  gauge  light  lines  as  a  temporary 
expedient  on  the  conviction  that  such  lines  will  be  re- 
placed by  full  gauge  lines  of  a  more  substantial 
character  whenever  the  development  of  the  traffic  renders 
such  a  change  advisable.  Where  such  narrow  gaiige  lines 
are  sanctioned,  it  will  therefore  be  an  advantage  that  they 
should  be  of  the  lightest  and  most  economical  descrip- 
tion compatible  with  the  safety  and  necessary  degree  of 
permanence,  in  order  that  there  may  be  the  least  possible 
difficulty  in  the  way  of  the  change  when  it  has  become 
expedient,  and  that  there  may  be  no  doubt  as  to  their 
temporary  and  provisional  character,  and  no  risk  of  their 
being  permitted  to  grow  into  a  sy.stem  which  would  com- 
pete with  the  system  constructed  on  the  standard  or 
national  gauge."  A  year  and  a  half  later,  to  still  more 
emphasize  their  meaning,  the  Government  of  India  in  a 
letter  to  the  Government  of  Madras  lays  special  stress  on 
this  point,  and  urges  on  its  attention  "  that  narrow  gauge 
lines  of  a  really  substantial  character  should  not  be 
encouraged."  In  a  word,  the  metre  gauge  was  per- 
mitted only  on  sufferance,  and  when  there  was  no  help 
for  it.  But  within  three  short  years  a  change  seems  to 
have  come  over  the  spirit  of  the  dreams  of  the  '  powers 
that  be,'  and  in  1867  it  was  proposed  to  admit  2oermanent 
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narrow  gauge  lines,  but  uuder  certain  restrictions.  As 
financial  pressure  began  to  be  seriously  felt  by  the  autho- 
rities, reserve  was  thrown  aside,  and  in  1869  pennanent 
narrow  gauge  came  to  be  recognised  as  the  thing  even 
for  main  lines.  In  that  year  the  Government  of  India 
addressing  the  Sccretery  of  State  recommended  that 
when  the  prospects  of  the  returns  from  any  contemplated 
system  of  lines  are  not  satisfactory,  it  would  be  left  an 
open  question  whether  such  lines  may  not  be  construct- 
ed on  a  new  gauge  instead  of  the  ordinary  broad  Indian 
gauge.  The  Government  of  India  was  induced  to  adopt 
a  different  opinion  within  such  a  short  time,  from  a  belief 
that  the  broad  gauge  line  was  a  wasteful  machinerj',  and 
the  narrow  metre  gauge  was  sufficient  for  the  needs  of 
the  countrj'.  That  their  views  were  shared  in  by  the 
authorities  at  home,  is  apparent  from  a  paper  read  by  Mr. 
W.  T.  Thornton,  Secretary  of  the  Public  Works  Depart- 
ment, India  Office.  He  was  bold  enough  to  say  that  it 
could  not  be  argued  that  the  transport  of  the  largest 
amount  of  traffic  to  be  expected  on  any  of  the  contemplat- 
ed lines  would  be  beyond  the  capacity  of  the  metre 
gauge.  It  would  be  worse  than  useless  to  go  through 
all  the  arguments  employed  by  him,  but  it  is  amusing 
to  find  him  arri\-ing  at  the  following  conclusion  :  "  If  the 
traffic,"  says  Mr.  Thornton,  "  were  anything  like  what  it 
was  originally  expected  to  be,  were  of  anything  like  the 
amount  for  which  the  lines  were  designed,  and  on  which 
the  original  shareholders  fondly  reckoned,  they  would 
surely  be  yielding  much  more  nearly  ten  per  cent,  than 
5  per  cent,  on  the  cost.  What  they  are  on  an  average  really 
\-ielding  is,  however,  three  per  cent.,  whence  it  may  be 
safely  inferred  that  their  present  traffic  is  certainly  not 
three-fifths,  and  is  probably  not  three-tenths  of  what, 
with  their  actual  standard  gauge,  they  could  carry :  nor 
therefore  more,  if  indeed  nearly  so  much  as  they  could 
cany,  if  their  gauge  were  less  by  two-fifths  than  the 
standard  gauge.  But  if  this  narrower  gauge  would  suffice 
for  the  traffic  of  the  existing  guaranteed  lines,  of  course 
it  would  be  more  than  sufficient  for  that  of  the  projected 
State  lines,  which,  in  a  commercial  sense,  are  so  much  less 
promising."  Now,  it  should  be  borne  in  mind  that  the 
real  point  at  issue  is  the  amount  of  traffic  that  might  be 
ultimately  expected  on  Indian  Railways.  The  want  of 
information  on  the  subject  is  so  general  among  officials, 
that  we  do  not  wonder  they  took  such  a  pessimistic 
view  of  the  whole  business.  When  in  their  infinite 
wisdom  the _/ic(<  went  forth  that  metre  gauge  railways 
were  the  best  suited  to  the  requirements  of  the  country 
they  had  very  little  idea  of  the  extraordinary  traffic  that 
would  be  the  outcome  of  the  proper  working  of  the  rail- 
ways, and  the  conditions  they  would  satisfy.  We  have 
already  exceeded  the  limits  we  had  proposed  to  devote  to 
this  article,  and  hope  to  resume  the  subject  in  a  future 
is.sue  ;  but  before  taking  leave  of  it  we  would  cite  one 
instance  in  support  of  our  position,  viz.,  that  the  Govern- 
ment officials  had  mis-calculated  the  traffic  on  a  single 
line — the  Indus  Valley  Railway — in  spite  of  the  fact  that 
for  three  years  together  they  had  been  in  possession  of 
facts  and  statistics  from  which  better    results  might  have 


been  anticipated.  From  Colonel  Strachey  down  to 
Captain  Williams,  everyone  seems  to  have  been  deeply 
impressed  with  the  utter  inutility  of  that  line,  which,  it 
was  deliberately  prophesied,  would  be  a  veritable  '  White 
Elephant '  on  the  hands  of  the  Government  of  India.  But 
future  events  have  placed  beyond  the  shadow  of  a  doubt 
the  truth  of  the  popular  saying,  '  Do  not  prophesy 
until  you  know.'  The  Indus  Valley  Railway  in  the 
half-year  ending  30th  June  1883  has  "  earned 
Rs.  4,94,223  in  excess  of  the  interest  on  the  money  ex- 
pended on  it  as  a  first-class  line."  Verbum  Sap. 


§.oks  mx\i  Olommeuts. 


RoHiLKHUXD  AND  KuMAON  Railwav. — The  Directors 
of  this  line  intimate  that,  subject  to  audit,  the  net  earn- 
ings admit  of  the  payment  of  a  dividend  for  the  half-year 
of  £2-5  per  cent.,  tax  free,  Indian  and  English. 

An  Acknowledgement. — We  are  in  receipt  of  a  Proof 
of  Selection  from  the  Records  of  the  Government  of 
India  regarding  the  failure  of  the  Kali  Nadi  Aqueduct 
— Lower  Gauges  Canal,  and  hope  to  notice  it  at  an  early 
date. 

A  Coming  Tempest  in  the  Madras  Harrour. — It 
was  resolved  at  the  last  meeting  of  the  Madras  Port 
Trust  that  the  Engineer  be  informed  that  he  is  incuning 
responsibility  by  his  non-compliance  with  the  Board's 
instructions  : 

Official  Intelligence. — A  telegram  from  the  Chief 
Commissioner  of  Burma  dated  Rangoon  the  1st  instant 
reports  that  the  last  rails  on  the  Upper  Burma  line  were 
joined  at  noon  on  the  29th  March  ;  and  that  there  is  now 
a  through  line  to  Mandalay. 

Suspense. — The  delay  in  filling  the  vacant  Chief 
Engineerships  in  the  Upper  and  Lower  Provinces  is,  to 
say  the  least,  suspicious.  Let  us,  however,  hope  for  the 
best — that  the  delay  is  duo  to  a  desire  on  the  part  of  those 
at  Simla  to  avoid — "jobbery." 

Tonnghoo-Mandalay,  Railway. — Colonel  A.  LeMessu- 
rier,  R.E.,  of  the  Government  Consulting  Railway  Engi- 
neers Department,  will  leave  for  Rangoon  about  the  middle 
of  this  month  to  inspect  and  report  on  that  portion  of  thi- 
Toungoo-Mandalay  extension  that  has  been  completed  and 
ready  for  traffic. 

Attempting  Too   Much: — The   Ceylon  Spinning  and 
Weaving    Company    is     making    great    progress.     Tli 
Memorandum   and   Articles     of  Association    have    been 
already  published,  and  the  Company  will  soon  be  floated. 
The  promoters   of  a   second  Company  intend  to  combin 
cotton-growing  with  the  work  of  a  cotton  mill. 

P.  W.  D.  Administrative  Changes  in  Burma.— 
Colonel  Gumming  assumes  charge  of  the  Province  a 
Chief  Engineer  on  the  departure  of  Major  Gracc\ 
who  goes  on  furlough  this  month.  There  are  to  h 
four  Superintendents  of  Works,  with  head-quarters  a 
Rangoon,  Thayetmyo,  and  the  other  at  two  stations  in 
Upper  Burma. 

Betwa  Canal,  N.  W.  P. — We  have  received  a  serit 
of  articles  based  on  the  Selection  from  the  Records  (»t 
the  Government  of  India  regarding  this  project. 
They  are  from  an  Irrigation  Officer  in  the  Upper  Pro- 
vinces, whose  initials  are  familiar  to  our  readers,  and  \\  < 
hope  to  give  them  publicity  when  the  pressure  on  oui 
space  diminishes. 
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Canal  rexsus  Railway — The  project  of  an  Indo- 
European  canal  by  way  of  the  Euphrates  Valley  and  the 
Persian  Gulf,  will,  it  is  claimed,  realize  two  important 
results,  namely,  those  of  irrigation  and  navigation,  and 
thus  restore  fertility  to  those  vast  wastes.  Such  a  canal 
would  shorten  the  present  route  of  going  and  coming  to 
Bombay  some  six  days. 

Official  Intelligence. — Information  has  reached  the 
Government  of  India  that  Mr.  Andrew  Dalgleish,  the 
well-known  Central  Asian  trader,  has  been  shot  between 
Karakoram  and  Whabza  Zilga  on  the  way  to  Yarkand  by 
a  Kakar  Pathan.  The  body  is  being  brought  to  Leh  for 
burial.  No  further  particulars  of  this  unfortunate  oc- 
currence have  yet  been  received. 

Fair  Trade. — The  restoration  of  the  cotton  duties 
seems  now  to  have  come  within  the  range  of  possibilities. 
English  politicians  are  becoming  impressed  with  the  fact 
that  the  abolition  of  the  duties  was  a  great  injustice  to 
India,  and  it  would  not  be  very  difficult  to  reconcile  the 
people  at  home  to  the  abandonment  of  an  advantage 
which  was  given  to  them  unjustly. 

Mysore  P.  W.  D. — We  hear  Mr.  Inman  is  shortly  to 
proceed  on  leave,  and  Mr.  Govindacharlu  to  relieve  him. 
Bjt  if  Mr.  McLaughlin — now  on  the  Assam  Behar  line — 
who  is  to  return  shortly  be  retained  in  Bangalore,  Mr. 
Govindacharlu  will  continue  as  Executive  Engineer  for  the 
Channel  Department.  Mr.  Inman  will,  it  is  rumoured,  be 
posted  to  the  charge  of  a  new  bridge  division  which  \\i\\, 
it  is  said,  be  formed. 

Another  Paper  Mill. — We  have  always  advocated  the 
introduction  of  Paper-Mills  in  Southern  India,  and  believe 
that  our  efforts  in  this  direction  have  had  something  to 
do  with  that  started  in  Travancore.  We  are  glad  to  find  the 
question  of  a  Paper-Mill  for  Bangalore  taken  up  locally, 
and  have  no  doubt  that  a  well  managed  mill  will  pay  its 
way  handsomely,  particularly  when  started  under  the 
auspices  of  the  Mysore  State. 

Forestry  at  Cooper's  Hill. — In  order  to  afford  the 
forest  students  at  Cooper's  Hill  College  suitable  ins- 
truction in  organic  chemistry,  the  Secretary  of  State  for 
India  has  sanctioned  the  expenditure  of  £105,  as  the 
salary  for  a  lecturer  on  the  .subject.  This  is  chiefly  due  to 
the  representations  of  Dr.  Schlich,  who  was  for  some  years 
head  of  the  Forest  Department  of  this  country,  and  now 
holds  an  appointment  at  Cooper's  Hill. 

Indo-European  Telegraph. — The  Directors  of  this 
concern  after  adding  £10,000  to  the  reserve  fund,  have 
determined,  subject  to  audit,  to  recommend  the  payment 
of  a  dividend  for  the  six  months  ended  31st  December 
1887,  of  178.  6d.  per  share,  making,  with  the  interim 
dividend  already  paid,  6  per  cent.,  for  the  year,  and  a 
bonus  of  20s.  per  share,  both  free  of  income  tax,  making 
in  all  10  per  cent.,  for  the  year,  carrying  over  £2,695. 

Bombay  Roads. — We  find  that  the  cost  of  repairing 
the  Municipal  Roads  in  the  City  of  Bombay  during  the 
year  1886-87,  actually  came  up  to  Rs.  3,18,663. 
We  should  like  to  know  the  corresponding  figures  for 
Madras  and  Calcutta.  The  latter  City  however  labors 
under  the  disadvantage  of  having  no  local  metal,  that 
used  being  either  imported  as  ballast  by  the  shipping, 
or  brought  from  a  distance  of  a  couple  hundred  miles 
by  rail. 

Thousand-Ton  Trains  on  the  E.  I.  R. — The  econo- 
my involved  in  the  working  of  these  trains,  is  believed 
by  some  to  be  more  speculative  than  real.     The  question 


no  doubt  is  one  which  requires  thorough  investigation  and 
elucidation  before  arriving  at  any  conclusion,  but  as  we 
can  scarce  afford  the  time  to  undertake  the  task,  we  would 
invite  free  discussion  on  the  pros  and  cons  of  the  subject 
by  those  best  qualified,  so  as  to  set  at  rest  this,  ever  re- 
curring, question. 

A  Nevst  Departure.— The  appointment  of  Mr.  R.  G. 
Macdonald  to  officiate  as  Accountant  General  of  the 
Public  Works  Department,  until  the  return  from  furlough 
of  Major  A.  C.  Begbie  is  worthy  of  note,  as  it  marks  a 
new  departure  from  the  accepted  order  of  things.  The 
head  of  the  Accounts  branch  of  the  P.  W.  Department 
has  hitherto  always  been  a  Royal  Engineer  officer,  and 
the  post  has  been  from  its  formation  regarded  as  reserved 
for  a  military  officer.  A  civilian  has  now  for  the  first  time 
obtained  the  prize. 

The  Buckingham  Canal. — With  the  exception  of  the 
crossing  of  Manneru  and  Pennar  rivers  and  the  canal 
from  111th  mile  to  the  119th  mile  (the  portion  north 
and  south  of  the  Pennar),  the  navigation  of  the  canal 
is  very  fair,  and  by  end  of  the  year,  when  the  diversions 
that  are  now  approaching  completion  are  all  opened, 
there  will  be  a  great  improvement,  and  with  careful 
maintenance,  there  should  be  no  difficulty  with  regard 
to  the  navigation.  This  is  saying  a  great  deal  for  a 
tidal  canal  along  262  miles  of  Coast. 

Scientific  and  Useful. — A  new  discovery  has  been 
made  in  connection  with  the  manufacture  of  indigo,  which 
will  prevent  the  serious  waste  of  much  valuable  dye  that 
occurs  under  the  method  of  manufacture  now  practised 
in  India.  It  is  a  very  powerful  antiseptic,  prepared  from 
coal  tar,  having  the  property  of  innnediately  checking 
fermentation.  Minute  quantities  diluted  with  water  and 
thrown  into  the  vat  when  the  point  of  maximum 
production  of  color  has  been  reached,  will  secure  a  better 
outturn  than  is  obtainable  at  present. 

Mining  in  China. — An  English  Engineer  named 
Church  has  been  engaged  by  the  Chinese  Government  to 
superintend  the  working  of  the  gold  mines  of  Pingtu, 
the  copper  mines  of  Ping-Chouan,  and  various  other 
mines  in  Northern  China.  Machinery  of  the  most  recent 
type  is  being  bought,  and  the  mines  are  to  be  worked  on 
the  modern  system. — The  Tsung  Li  Yamen  and  Boards 
of  Revenue  have  submitted  a  memorial  to  the  throne 
urging  that  the  development  of  the  gold  mines  of  Man- 
churia near  the  Russian  frontier  should  be  undertaken. 

Irrigation  in  the  Deccan  and  Sind — A  Com- 
parison.— We  take  the  following  from  the  Bombay  and 
Sind  Irrrigation  reports  for  the  year  1886-87.  The  total 
capital  expenditure  on  Irrigation  Works  in  Bombay 
(Deccan)  to  date  is  £2,202,352  (at  Rs.  10  the  £).  Reve- 
nue during  the  year — £,611,  which,  with  the  interest 
charges,  gives  a  net  loss  of  £23,809  on  the  year's  opera- 
tions.    Sind  with  a  total  capital   outlay   of    £1,132,842 

about  half  that  of  Bombay — gave  a  net  profit  of  £155,215 
on  the  year,  after  deducting  all  charges  including  interest. 

Railway  Problems. — Railway  problems  are  always 
ticklish  things  and  the  inauguration  of  the  bogec 
engines  on  the  E.  I.  R.  was  at  the  time  considered  a  de- 
jDarture  which  "  bid  fair"  to  surprise  many,  and  carry  in 
its  train  sweeping  changes  in  the  advantageous  working 
of  trains.  But  the  experience  of  the  past  few  years 
points  with  the  finger  of  reproach  to  the  contrary ! 
These  locomotives  are  far  too  heavy  and  cumbersome,  and 
the  cost  of  renewals  great,  not  to  speak  of  their  oscillation 
which  seriously  affects  the  condition  of  the  permanent  way. 
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TuE  Bombay  Boiler  Act. — Wo  are  iuducocl  to  givi' 
the  fees  iuteuded  to  be  levied  for  the  iuspection  of  boilers 
in  Western  India  for  purposes  of  comparison  with  those 
imposed  elsewhere : — 

For  the  inspection  of  t>ach  boiler  attached  to  a  prime 

mover  not  exceedins;  10  H.   P.  nominal     ...  ...  Rs.   15 

Do.     do.     exeeedirg  10,  bnt  not  exceeding  20  do.  ...    „     20 

Do.     do.  20,  30  do.  ...    „     25 

Do.     do.  30,  60  do.  ...    „     30 

I>o.     do  60,  do.  do.  ...     „     40 

Boiler  Inspectiox  in  the  Mofussil. — From  the  re- 
ports that  we  receive  from  time  to  time  of  the  progress 
of  work  in  this  direction  it  appears  that  the  extension  of 
the  Steam  Boilers  Act  to  the  Bnrdwan  District  has  not 
been  a  day  too  soon.  If  we  are  creditably  informed,  nearly 
50  per  cent  of  the  boilers  are  in  a  state  that  may  be  describ- 
ed as  chMgeroiis.  We  should  be  glad  to  have  thoroughly 
reliable  infonnation  on  the  subject,  but  as  this  can  only 
be  obtained  through  the  proper  channels — the  Govern- 
ment— we  hope  before  long  to  have  the  Official  Report 
to  deal  \vith. 

Gold  in  Ceylon. — The  re-discovery  of  the  precious 
metal  in  the  Southern  Province  of  Ceylon  continues  to 
occupy  a  large  share  of  public  attention.  The  apathy  of 
the  Government  in  past  decades  is  truly  astonishing  ;  they 
have  never  even  taken  the  trouble  to  get  a  competent 
geological  authority  from  India,  or  elsewhere,  to  prospect 
the  countrv.  Mr.  A.  C.  Dixon's  meagre  efforts  boin£r  the 
only  official  interst  taken  in  the  subject.  In  our  opinion 
it  is  not  a  question  of  whether  there  be  gold  or  not,  bn  t 
whether  it  exists  in  paying  quantities,  and  this  wc  are 
disposed  to  doubt. 

Port  Arthur. — The  graving  dock  and  basin  are  making 
rapid  progress  and  are  said  to  present  an  animated 
appearance,  there  being  over  5,000  people  at  work.  It  seems 
that  more  than  half  of  the  work  undertaken  by  the  French 
Syndicate  is  finished,  and  as  it  is  only  twelve  months  since 
they  started  operations,  it  is  likely  that  before  the  end  of 
another  year  from  now,  if  nothing  unforeseen  takes  place, 
their  part  of  the  work  will  be  finished.  Instructions  have 
been  given  to  hasten  the  work,  as  it  is  inconvenient  for 
the  Northern  fleet  to  go  South  or  to  Nagasaki  for  the 
purpose  of  docking. 

The  Bombay  P.  W.  D.— The  last  Gazette  intimations 
show,  that  Mr.  J.  E.  Whiting,  M.A.,  Inst,  c.e.,  has  been 
appointed  as  Chief-Engineer  for  Irrigation  and  Su  perin- 
tending  Engineer,  Central  Division,  with  the  title  of  Chief 
Engineer  Central  Division,  vice  Colonel  C.  A.  Good  fellow, 
v.c,  R.E.,  proceeding  on  furlough.  Lieutenant-Colonel 
J.  D.  Cruickshank,  R.E.,  acts  as  Superintending  En- 
gineer, Southern  Division,  vice  Mr.  Whiting,  Mr.  W.  H. 
Le  Quesne  acts  as  Executive  Engineer,  Nira  Canal.  Wo 
may  have  f>ccasion  to  comment  again  on  the  Bombay 
system  of  P.  W.  D.  promotions  and  designations. 

The  BENfiAL  Coal  Field.— The  trade  in  the  black 
dimwynd  just  now,  is  not  so  brisk  as  it  was  some  time  ao-o 
— a  circumstance  due  to  the  rapid  falling  off  of  the 
demand  and  cjmparatively  large  production.  As  a  rule, 
st'Kiks  laid  in  in  the  dry  weather,  between  April  and  .Julyi 
aro  di.sposed  of  during  the  rains  when  most  of  the  mines 
owned  by  native  proprietors  are  flooded  out.  As  compared 
with  the  rains,  tlie  out-put  in  the  dry  weather  is  larger, 
but  the  sales  toward  the  closing  of  that  season  are  restrict- 
ed. Almost  the  whole  of  the  up-country  trade  in  this 
article  Is  in  the  hands  of  the  E.  I.  R.,  the  Bengal,  aiid  the 
Raneegunge  Coal  Association. 


FouMosA  Public  Work.s. — The  Chinese  Government 
is  about  to  undertake  a  series  of  public  works  for  the 
purpose  of  opening  up  the  island  of  Formosa.  Among 
these  are  a  line  of  fast  steamers  between  Formosa  and 
Tientsin — a  new  city,  Tai-pei-fu,  to  be  a  fortified  centre 
and  the  residence  of  the  Governor  of  the  island,  a  railway 
across  the  north  of  the  island  to  Kelung,  and  a  tele- 
graphic cable  uniting  Tamsui,  in  Formosa,  with  Foochow 
on  the  mainland.  A  large  American  house  has  secured 
the  order  for  the  first  two  steamers.  There  is  likely  to- 
be  a  great  deal  of  competition  among  foreign  houses  to 
secure  a  part  of  the  proposed  works  as  soon  as  they  hear 
of  them. 

Central  Asia — According  to  the  Pioneer  the  gauge 
of  the  Trans-Caspian  proves  to  be  the  same  as  that 
of  the  great  railway  system  in  Russia  itself,  viz.,  5  feet — 
not  a  nan-ow  gauge  similar  to  that  of  the  Rajputana 
Railway  as  we  at  first  believed.  By  thus  having  one 
gauge  of  .'5  feet  throughout,  from  the  Caspian  to  the 
heart  of  Central  Asia,  the  military  authorities  can  in  case 
of  emergency  draw  upon  Russia  for  as  much  rolling  stock 
as  they  may  require,  the  shipments  being  easily  made 
from  the  Volga.  The  long  sidings  constructed  at  the 
most  important  stations  show  that  stategical  require- 
ments have  been  carefully  kept  in  view — the  mere  com- 
mercial traffic  would  not  necessitate  such  a  provision  for 
20  years  to  come. 

Madras  Canals. — There  are  1182  miles  of  navigable 
canals  in  the  Madras  Presidency,  viz.,  the  Godaveri,  456  ; 
Kistna,  281  ;  Kumool  190  ;  and  Buckingham,  262.  In 
18.S6-87  there  had  been  a  falling  off  in  the  traffic  on 
all  the  canals  as  compared  with  the  previous  year,  al- 
though the  receipts  on  the  Buckingham  canal  were  slight- 
ly larger.  The  working  expenses  of  all  the  navigable 
canals  is  considerably  in  excess  of  the  receipts.  The 
Buckingham  canal,  which  is  purely  a  navigation  canal, 
was  worked  at  a  net  loss  of  Rs.  51,952  ;  this  result  is, 
however,  considerably  better  than  that  obtained  in  the 
previous,  or  from  an  average  of  the  past,  three  years. 
The  Kumool  canal  continues  to  be  extremely  unpromis- 
ing in  its  progress. 

Thayetmyo  Redoubt. — A  military  prison  is  to  be 
constructed  at  Thayetmyo.  The  new  R.  A.  pucca 
barrack  inside  the  Fort  will  be  converted  into  a  military 
prison.  The  estimate  has  been  forwarded  to  the  Govern- 
ment of  India  for  sanction.  Total  cost  is  Rs.  49,808. 
The  prison  will  have  64  cubicals  for  accommodating  64 
prisoners.  The  end  rooms  of  the  barrack  (Sergeants' 
Quarters)  will  be  used  for  accommodating  4  European 
warders.  The  chief  European  warder  will  live  in  the 
wooden  temporary  barrack  adjoining  the  R.  A.  prison 
barrack.  Two  sides  of  the  prison  barrack  are  closed  from 
ingress  and  ogress  by  the  ramparts  of  the  Fort,  the  other 
two  sides  of  the  barrack  will  have  an  enclosure  wall, 
allowing  sufficient  space  for  exercising  prisoners. 

A  VERY  Short-.stghted  and  Extravaoant  Policy. — 
The  course  what  now  appears  to  bo  pursued  in  Burma  in 
constructing  Railways  is  that  instead  of  being  prepared  to 
start  another  line,  (jr  continue  an  extension  tis  soon  as  the 
sanctioned  work  is  complete,  the;  construction  staff  are  with- 
drawn from  Burma,  and  as,  a  rule,  fresh  Engineers 
strangers  to  the  country,  collected  to  start  Lho  next  Rail- 
way, and  much  delay  and  expense  incurred  before  they  can 
settle  down  to  work.  It  is  beyond  dispute  that  Railways  in 
Burma  would  be  more  useful  than  roads  in  pacifying 
the   country  and   developing  its    resources,  while  roads 
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are  most  espensive  in  that  country,  take  years  to  complete, 
and  yield  no  direct  revenue.  The  Indian  Government 
should  take  a  lesson  from  Russia,  and  hurry  forward  Rail- 
ways before  roads  in  newly  acquired  territory. 

Public  Works  in  Gwalior. — Signs  of  progress  are 
becoming  abundant  in  Sindia's  State.  Several  public  works 
are  now  being  carried  out.  A  hospital  is  being  built  at 
a  cost  of  5i  lakhs,  from  designs  prepared  by  Mr.  Harris, 
the  State  Engineer.  This  will  be  an  imposing  structure. 
A  college,  which  is  to  cost  about  3|  lakhs  of  rupees,  is 
also  being  built  under  the  superintendence  of  Mr.  Bran- 
dreth,  son  of  the  Principal  of  Roorkee  College.  A  two- 
storeyed  dak  bungalow  is  being  erected.  A  native  rest- 
house,  to  cost  Rs.  30,000,  is  also  in  progress.  But  this 
does  not  exhaust  the  catalogue.  A  park  to  e.\tend  the 
whole  length  of  the  Fort  is  to  be  formed,  and  to  be  endow- 
ed with  a  lakh  a  year.  All  these  works  are  being  carried 
out  by  Mr.  Harris  the  State  Engineer,  who  is  allowed 
Rs.  20,00,000  annually  for  the  maintenance  of  the  Public 
Works  Department. 

B.\NG.\LOKE  Water-supply. — After  nuich  discussion, 
the  Municipilty  were  resolved  that  no  other  project  for  the 
water-supply  of  this  station  having  been  presented  to  the 
Board  for  consideration,  as  they  were  led  to  e.xpect  would 
have  been  done  from  what  the  President  had  stated  at  the 
Board's  meeting  of  th  e  25th  February  last,  and  as  General 
Fischer's  scheme  appears  to  have  attracted  the  favourable 
attention  of  the  Government  of  India,  the  Board  resolved  to 
submit,  through  the  Resident,  to  the  Government  of 
India,  for  the  professional  opinion  of  the  Departments 
under  them,  the  notes  and  plans  received  from  General 
Fischer  for  enlarging  the  Hebbal  Reservoir  and  pumping 
the  water  to  the  highest  point  of  this  Station,  with  the 
shortest  main  and  least  lift,  from  the  best  available  drain- 
age area  in  its  immediate  vicinity  ;  the  whole  work  up  to 
the  distribution  reservoir  being  estimated  to  cost  three 
lakhs  of  rupees. 

The  Viceregal  Palace,  Simla. — Mr.  Irwin  promises 
to  have  the  work  ready  by  next  September,  but  we 
understand  that  in  all  probability  the  palace  will 
not  be  ready  till  some  time  next  year.  Elaborate 
tablets  have  been  placed  at  the  entrance  stating  that 
the  palace  was  built  during  the  Viceroyalty  of  Lord 
Dufferiu  and  that  Mr.  Irwin  was  the  architect,  and  Messrs 
St.  Clair  and  Hebbert  the  Executive  Engineers.  The 
palace  is  well-built,  but  diversity  of  opinion  exists  on  the 
beauty  or  usefulness  of  the  stone  lions  and  tigers  that 
guard  the  porch  with  gilt  flags  in  their  paws.  The 
building  will  cost  over  Rs.  8,50,000,  the  furniture  Ls  esti- 
mated to  cost  Rs.  2,00,000,  and  the  outlay  on  lighting 
the  palace  by  electricity  will  probably  cost  over  a  lakh 
and  a  half  of  rupees.  The  total  estimated  outlay  is  there- 
fore Rs.  12,00,000.  Probably,  however,  Rs.  13,00,000  will  be 
the  ultimate  figure. 

Indian  Railways — Again. — Mr.  J.  E.  O'Conor,  head 
of  the  statistical  branch  of  the  Department  of  Finance 
and  Commerce,  has  recently  issued  a  fresh  volume  of 
statistical  tables  for  British  India  in  the  form  of  a  blue 
book.  From  this  we  find  that  the  total  mileage  of  rail- 
ways open  at  the  clo.se  of  last  year,  was  13,385|  and  the 
total  mileage  under  construction  was  3,224J.  The  total 
expenses  of  the  railways  have  absorbed  47-9  per  cent,  of 
their  total  earnings.  The  total  number  of  passengers 
carried  on  the  lines  increased  from  22,251,496  in  1873 
to  84,489,521  in  1886,  while  the  number  of  tons  of  goods 
and   minerals  conveyed   rose   from  4,084,748  in  1873  to 


19,583,204  in  1886.  The  gross  receipts  per  mile  on 
the  four  chief  Indian  Railways  during  1886  were 
Rs.  30,157  on  the  East  Indian  (State),  Rs.  28,785  on  the 
B.  B.  &  C.  I,  Rs,  25,890  on  the  G.  I.  P.  and  Rs.  20,595  on 

the  Eastern  Bengal  (State). 

JuBBULPORE  Tramway.s. — The  promoters  will  com- 
mence the  work  of  laying  down  this  tramway  within 
12  months  from  the  date  of  the  authority  (to  do  so)  being 
vested  in  and  communicated  to  them ;  and  the  tramway  will 
be  completed  and  opened  for  public  traffic  within  a  period 
of  six  months  after  the  e-xpiry  of  the  aforementioned 
period  of  12  months.  A  sum  of  Rs.  5,000  has  been  depo- 
sited by  the  promoters  subject  to  the  following  condi- 
tions : — (a)  That  if  the  laying  of  the  tramway  is  not  com- 
menced within  the  period  of  12  months,  the  concession 
having  lapsed,  the  deposit  of  Rs.  5,000  will  be  returned 
to  the  promoters,  (b) — That  if  the  laying  of  the  tramway 
has  been  commenced  within  the  aforementioned  period 
of  12  months,  the  Rs.  5,000  will  remain  in  deposit  until 
the  opening  of  the  tramway  or  until  the  expiry  of  the  fur- 
ther mentioned  period  of  6  months,  (c.) — That  if  the 
laying  of  the  tramway  has  been  commenced  within  the 
aforementioned  period  of  12  months  and  is  not  completed 
within  the  further  mentioned  period  of  6  months,  Rs.  2,500 
of  the  deposit  will  be  liable  to  forfeiture. 

Bombay  Water-Supply. — A  local  paper  says  : — We 
called  attention  last  week  to  the  portentous  determination 
of  the  Government  of  India  to  refuse  to  allow  the  balance 
of  the  Tansa  Loan  to  run  for  sixty  years.  The  Supreme 
Government  had  laid  down  the  rule  that  the  Corporation 
must  not  borrow  for  a  longer  period  than  forty  years. 
That  there  should  be  a  general  rule  limiting  the  period 
over  which  Municipal  loans  should  run  may  be  conceded  ; 
but  as  we  pointed  out,  the  cost  of  water  works,  which  are 
destined  to  supply  not  only  the  present  and  the  next,  but 
all  future  generations,  with  an  abundance  of  pure  water 
may  fairly  be  charged  to  those  who  will  enjoy  it  during 
the  ensuing  sixty  years.  If  it  be  legitimate  to  make 
those  who  shall  inhabit  Bombay  forty  years  hence  contri- 
bute their  quota  to  the  cost  of  Tansa,  where  is  the 
injustice  or  the  impropriety  of  making  the  obligation 
extend  over  twenty  years  longer  ?  It  is  a  question  of 
financial  convenience  and  perhaps  of  financial  necessity, 
whether  the  repayment  of  a  loan  raised  for  such  a  work  be 
spread  over  twenty  or  forty  or  sixty  years. 

Agricultural  Improvement  in  India. — Principal 
Robertson  of  the  Madras  Agricultural  College  says  that 
experimental  farms,  agricultural  shows,  and  other 
familiar  expedients  were  tried  for  a  long  time  in  Madras 
just  as  they  have  been  tried  in  Northern  India  ;  but  the 
progress  made  was  slow,  and  it  was  gradually  recognised 
that  the  desired  reforms  could  only  be  effected  through 
the  agency  of  the  natives  themselves,  and  that  this 
again  could  not  be  enlisted  until  a  system  of  agricul- 
tural instruction  was  establislied.  The  result  was  the 
creation  of  the  school  at  Saidapet,  and  Mr.  Robertson's 
remarks  on  the  effocts  produced  by  the  training  given 
there,  are  of  the  utmost  interest  and  importance.  "  The 
college,"  he  says,  "  has  fully  realised  the  expectations 
under  which  it  was  founded,"  and  "  is  proving  especially 
beneficial  in  bringing  back  to  agriculture  the  more  in- 
telligent and  enterprising  natives,  who  under  the  in- 
fluences of  a  purely  literary  education  were  gradually 
abandoning  the  pursuits  of  their  forefathers  for  careers 
which,  even  to  the  successful,  held  out  nothing  better 
than  a  poor  clerkship  under  Government." 
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Sir  Edward  Bdce  takes  leave  in  October,  not  in  August,  as 
was  lit  first  stated. 

Mr.  Millf.r,  Managing  Director,  Bengal-Nagpur  Railway, 
left  India  by  the  last  luail. 

It  is  said  that  the  meteorological  conditions  at  present  do  not 
pre  promise  of  an  early  Monsoon. 

The  Government  of  Indii«  is  taking  no  official  part  in  the 
Brassels  International   Exhibition. 

CaPTAis  A.  HiLDiBRAND,  R.E.,  IS  transferred  from  the  Mirat  to 
the  Chakrata  Division,  Military  Works. 

The  construetton  of  the  Miraj-Kolhapur  Railway  line  was 
'X>mmenced  last  week,  H.  H.  the  Moharaja  of  Kolhapur  cut  the 
first  sod. 

We  learn  that  the  traffic  office  of  the  Tiihoot  State  Railway, 
which  is  at  present  located  at  Somastipore,  will  be  transferred  to 
Mozufferpore. 

Os  Sunday  evening  last  a  serious  fire  broke  out  at  the  Cawn- 
4>ore  Jute  Mills.  The  loss,  which  is  covered  by  insurance,  is  es- 
timated at  Rs.  76,000. 

The  Hyderabad  Mining  scandal  continues  to  cause  great  sMr 
at  the  India  Office.  Truth  in  its  last  issue  reveals  many  details 
regarding  the  negotiations. 

It  is  calcu  lated  that  in  four  months  there  will  be  through 
railway  communication  on  the  broad  gauge  between  Sibi  and 
Quetta  by  way  of  the  Bolan  Pass. 

Ths  Telegraph  Department  reports  that  telegraphic  communi- 
cation between  the  Rangoon  lines  has  been  restored,  as  well  as 
that  on  the  Moulmein  route  to  Siam. 

The  Government  of  India  have  decided  that  a  military  officer 
in  receipt  of  a  consolidated  salary,  cannot  claim  exemption  from 
income-tax  on  any  portion  of  the  salary. 

The  value  of  India  as  a  market  for  Baku  petroleum  is  coming 
to  be  recognized  in  Russia.  List  year  the  exports  from  Batoum 
to  this  country  amounted  to  seven  million  gallons. 

The  broad-gauge  bridge  over  the  Peela  Nuddee,  on  the  Bengal- 
Nagpur  Railway,  between  Nagpur  and  Kamptee,  has  been 
opened  without  formality  for  the  passage  of  trains. 

AccoRDlso  to  a  correspondent  of  the  Pioneer,  Mr.  Watson  has 
stated  that  Abdul  Huq  got  one  quarter  of  the  mining  concession, 
and  sold  his  own  shares  to  the  Nizam's  Government. 

The  official  report  on  the  now  historical  disaster  at  No.  U,  Kyd 
Street  attributes  the  collapse  tof.  the  building  chiefly  to  the 
rottenness  and  originally  faulty  construction  of  the  walls. 

Mr.  Toussai.vt  of  the  Geological  Survey  is  said  to  have  report- 
ed very  favorably  indeed  on  the  Kashmir  Maharajah's  sap- 
phire mines  in  Zanskar,  the  stones  being  very  fine  indeed. 

Mr.  HARRiSGToy  Browse,  the  expert  who  came  out  to  report 
on  the  Burma  Ruby  Mines,  has  left  Simla  for  England,  having 
first  given  the  Government  of  India  the  results  of  his  survey. 

The  Bolan  Railway  was  clo<  ed  for  traffic  from  the  6th  instant, 
owing  to  the  works  in  progress  on  the  high  level  line.  An 
accelerated  train-service  will  be  provided  on  the  Hurnai  route. 

A  riRE  occurred  in  the  Calcutta  Hydraulic  Jute  Press  the 
other  day,  and  caused  damage  to  the  extent  of  Rs.  20,000.  A 
block  of  godowns,  stored  with  biles  of  cotton,  was  completely 
gutted. 

SuROEOM  F.  C.  Reeves  having  been  appointed  to  officiate  as 
Deputy  Assay  Master,  Calcutta  Mint,  vice  Surgeon-Major  H.  P. 
Yeld,  received  charge  of  his  office  on  the  forenoon  of  the  24th 
April,  last. 

Her  Majesty's  Secretary  of  State  for  India  has  accorded  sanc- 
tion t"  the  Revisfd  E-<timate,  amounting  to  Rs.  2,04,44,339,  of 
co«t  of  conxtructing  the  Tounghoo-Mindalay  Extension  of  the 
Burma  State  Railway. 

The  Governor-General  in  Council  has  received  with  satisfaction 
the  informition  that  His  Highness  the  Nawab  of  Cumhay  has 
abolishe<l  imposts  upon  trade,  and  all  special  taxes  on  trade  and 
industries  in  his  State. 

A  School  of  Art  is  to  be  opened  in  Hinarakonda,  in  the 
Nizam's  Dominions,  to  teach  weaving  cotton  and  silk  goods, 
carpft  making  ;  for  all  of  which  Hiinamkonda  offers  the  cheapes  t 
materials,  and  best  facilities. 


A  comet  is  said  to  be  visible  now  at  about  three  in  the  morning 
due  east,  and  can  be  seen  between  four  and  five.  It  is  very  faint, 
.aad  occupies  about  two-and-a-half  degrees  in  length.  The  com- 
ma is  directed  slightly  towards  the  south. 

OwiSQ  to  some  difference  with  the  Harbour  Trust  Board,  it 
seems  certain  that  the  Superinteniing  Engineer,  Mr.  F.  N.  Tho- 
rowgooil,  is  to  relinquish  charge  of  the  works  in  three  or  four 
months — or  as  soon  as  his  successor  is  found. 

Mr.  N.  G.  Mukerji,  the  Cirencester  graduate,  has  for  some 
time  past  been  engaged  on  an  enquiry  into  ailk-worm  rearing 
in  Bengal.  He  has  now  been  deputed  to  Europe  to  learn  the 
system  at  one  of  the  Continental  rearing  farms. 

The  p.  W.  D.  at  Mandalay  are  busy  cnllecting'the  materials  for 
the  Courts.  These  will  be  very  fine  buildings,  in  the  European 
quarter,  not  far  from  the  Riliway.  They  will  supply  a  great 
want,  ts  the  present  accommodation  is  very  inconvenient. 

Complaints  are  rife  that  punctuality  in  the  arrival  and  de- 
parture of  passenger  trains  in  the  Snuthern  Section  of  tha  Eastern 
Bengal  State  Railway  is  very  seldom  observed.  We  would  invite 
the  attention  of  the  Manager  of  this  line  to  remedy  the  evil. 

A  TERRIFIC  storm  visited  Moradabad  on  the  30th  ultimo,  up- 
rootins  nearly  all  the  trees,  unroofing  almost  every  bungalow, 
and  kilting  150  Natives.  The  hail-stones  were  of  unusual  size. 
A  similar  storm,  though  less  violent,  visited  Delhi  on  the  follow- 
ing afternoon. 

CoLoMEL  Traill,  r.e,  Examiner  of  Public  Works  Accounts, 
Bengal,  left  Calcutta  for  Bombay  on  Tuesday  «)!,  route  for 
England  on  furlough.  The  next  mail  will  take  several  distin- 
gniahed  R.Es  home,  Colonels  Filgate  and  Firebrace  being 
amongst  the  number. 

The  conversion  of  the  Nagpore-Chatisgarh  State  Railway  from 
metre  jauge  to  broad  is  being  rapidly  carried  out,  and  the  rails 
on  the  standard  gauge  have  now  been  laid  five  miles  beyond 
Raipur,  thus  enabling  heavy  material  trains  to^work  along  nearly 
200  miles  of  the  line. 

At  the  close  of  the  year  under  review,  there  were  in  all  952 
boilers  on  the  register,  in  the  town  and  suburbs  of  Calcutta,  in- 
cluding Howrah.  Of  these  53  were  new  boilers.  Out  of  the  above, 
804  boilers  have  been  examined  by  the  Engineer-Inspector  and  his 
assistant,  against  751  in  1886,  762  in  1885,  and  707  in  1884. 

The  charges  incurred  on  account  of  the  Dowlaishweram 
Workshops,  Godavery,  Madras,  during  1886-87  amounted  to 
Rs.  13.710,  or  Rs.  23,172  including  depreciation  of  buildings  and 
machinery,  leave  and  pension  allowances,  and  interest  on  capital, 
while  the  profits  were  Rs.  7,548,  the  result  being  a  net  loss  of 
Rs.  15,624. 

The  Calcutta  Workshop  Division  at  Seebpore,  which  has 
hitherto  been  a  separate  executive  division,  has  been  abolished, 
and  the  works  comprised  in  it,  together  with  the  buildings,  &o., 
of  the  Government  Royal  Botanical  Gardens,  have  been  amalga- 
mated with  the  Second  Calcutta  Division,  with  Mr.  Toogood 
as  Executive  Engineer. 

Ok  the  new  road  from  Murree  to  Kohala,  which  has  been 
opened  for  traffic,  there  will  soon  be,  it  is  hoped,  a  regular  tonga 
service.  There  is  ah-eady  from  Kohala  about  40  miles  of  tonga, 
service;  but  beyond  that  the  road  is  not  finished,  although  it  is 
being  pushed  on.  General  de  Rourbel  is  in  charge  of  the  whole 
road  in  the  Kashmir  State. 

The  Indian  Tramways  Construction  Company  Limited,  has 
been  registered  with  a  capital  of  .£30,000  divided  int  16,000  shares 
of  £5  each,  with  power  to  increase  or  reduce  the  capital.  The  stated 
object  is  to  acquire,  by  purchase  or  otherwise,  concessions  relating  : 
to,  or  in  connection  with  tramways,  light  railways,  or  other  public 
works  in  India  or  elsewhere. 

The  broad  gauge  line  between  Hirokh  and  the  Kot,al  in  the 
Bolan,  is  making  great  progress.  It  will  be  necessary  shortly  to 
chise  the  loop  line  up  the  Bolan  as  the  wonc  of  construction  will 
probably  prevent  traffic  on  the  nietre-sauge  section.  If  all  goes 
well,  it  will  h«  posnible  before  another  four  months  to  run  through 
trains  from  Quetta  to  Sibi  vid the  Bdan. 

From  the  Annual  Report  of  the  Karachi  Chamber  of  Com- 
merce we  find  that  there  was  a  reuiarkah'e  falling  off  in  the 
wheat  trade  at  that  port,  which  is  aserib'il  partly  to  the  failure 
of  the  wheat  and  grain  crop  in  the  Punj  tb  owing  to  an  abnor- 
mally scanty  rain  fall,  and  as  the  land  of  the  five  rivers  is  it 
main  source  of  supply,  the  result  was  unavoidable. 

With  reference  to  the  proposed  afforestation  of  the  Ynsafzai 
suhiliviaioM  of  tliK  Pesliawur  district,  the  Superintending  Engineer 
of  the  Bari  Doab  Ci'cle  has  reported  that  all  plantation 
operations  on  th<»  S>vat  River  Canal  have  hitherto  been  entire 
failures,  and  that  he  is  un>ler  the  circumstances  unwilling  to 
undertake  any  ezteniled  operations  on  the  Canal  account. 
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Colonel  Conway-Gordos  has  returned  to  Simla.  Notwith- 
standing; the  abolition  of  his  office,  he  continues  to  bear  the 
designation  or  Director-General  of  Railways,  in  adilition  to  being 
an  ev-ojjidn  D^outy  Secretary  to  the  Government  of  India  in  the 
Public  Works  Department,  though  it  is  probable,  we  hear,  that 
the  former  otfiiM  may,  before  long,  be  changed  into  that  of  Ins- 
pector of  Riilways, 

The  net  value  of  gold  imported  to  this  country  from  the  begin- 
ning of  the  official  year  to  the  end  of  March,  was  Rs.  2,98,91,710, 
and^that  of  silvei' imported  was,  R^.  9,21,87,504,  making  the  total 
net  imports  of  the  precious  metals  Rs.  12,20,79,214.  The  assay 
value  of  coins  aud  bullion  received  in  the  Indian  Mints  during  the 
same  period  was,  Rs.  10,89,85,391,  and  of  the  same  coined  and 
examined  Rs.  10,84,13,665. 

Os  the  3rd  instant  a  rather  serious  accident  occurred  on  the 
Rajputana-Malwa  Railway,  between  Pansar  and  Kuld  stations,  to 
a  woods  train  Seventeen  wagons  were  totally  wrecked,  and  the 
contents  strewn  all  over  the  place.  The  line  was  torn  up  about 
250  yards,  and  the  Engineering  Department  is  busily  engaged  in 
repairing  it.  The  accident  was  caused  by  the  breakage  of  an 
axle  in  one  of  the  wagons  centrically  situated,  and  this  is  the 
fourth  or  fifth  accident  of  the  kind. 


fetters  ta  tlie  (DsxioK. 


The  Editor  desires  it  to  he  distmntly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.'] 

P.  W.  D.    SUBORDINATES. 

Sir, There  have  been  comments  in  your  Journal  from    time  to 

time  regarding  the  non-gazetting  of  P.  W.  D.  subordinates.  Now, 
1  have  an  idea  that  if  tlie  promotions,  &c.,  of  the  abovementioned 
class  were  issued  on  flimsies  with  the  Nos.  of  /.  E.,  it  would 
be  appreciated  by  many  of  the  subscribers,  and  the  paper  would 
benefit  both  pecuniarily  and  in  popularity.  "  The  happiness  of 
the  f'reatest  number"  will  be  secured  if  you  can  think  as 

April  18,  1888.  Con  Cregax. 

[How  is  the  above  required  information    to   be  obtaiuecl  ?  As  far  as  we 
are  aware  the  .Uarfra*  CraceMc  alone  affords  the  desideratum, — Ed.,   /.  E.] 


P.  W.    D.  GRIEVANCES. 


Sir, — I  was  no  less  surprised  than  pained  ta  see  in  your  last 
issue  that  the  "meritorious  officer"  Rvi  Prosoniia  Cooraar  Banerjee, 
Bahadonr,  has  been  granted  a  further  extension  of  service  till 
August  1889.  How,  to  say  the  least,  it  is  too  bad  of  Government  to 
grant  such  repeated  indulgences  to  old  and  withered  officers 
who  have  served  out  their  time,  and  I  believe  also  made  their 
competence,  if  not  their  "  pile",  to  retire  on  without  missing  any 
comforts.  The  promotion  in  the  subordinate  grade  is  slow  enough, 
as  it  is  to  make  a  saint  disgusted  with  the  service,  and  if  the  55 
years  rule  is  not  rigidly  enforceil,  the  younger  meritorious  officers 
will  have  no  chance  whatever  of  getting  on  in  this  world.  God 
knows,  there  is  discontent  enough  already  in  the  subordinate 
grades  on  the  score  of  slowness  of  promotion,  and  it  seriously  de- 
tracts from  the  efficiency  of  officers  to  have  to  work  on  under  a 
depressing  sense  of  injustice  and  wrong,  especially  men  who  feel 
that  they  deserve  to  be  better  treated  than  they  are. 
April  29, 1888.  A    Sub. 


of  the  superior  grades,  by  drawing  yonr  attention  to  the  following 
facts  : — 

(I.)    That  no  native  Engineer    has   been   given   a   trial    in    the 
higher  posts. 

(II.)     That  their   total   number  at  the  best  of   times  is  no  more 
tlian  6  per  cent. 

(III.)    That  most  of   them   receive  little,  if  any,  of  fair  treat- 
ment, much  less  encouragement,  at  the  hands  of  their  superiors. 

A  Native  Eno inker. 


P.  W.  D.  UPPER  SUBORDINATES  IN  BURMA, 
Sir,— I  am  extremely  glad  to  see  that  you  have  time  and  space 
to  apeak  \\\>  for  that  hard-working  body  of  men  classified  under  the 
head  of  Upper  Subordinates  of  the  P.  W.  D.,  more  especially  for 
the  men  serving  in  Burma.  Your  issue  of  the  7th  instant  warmly 
advocates  in  one  if  its  paragraphs  the  retention  of  the  temporary 
hands  taken  on  at  the  commencement  and  during  the  Upper  Burma 
campaign.  With  all  due  deference  to  our  co/i/r^ce«  of  Bengal,  lam 
of  opinion  that  yon  are  quite  correct  in  the  main  that  old  hands, 
or  rather  men  of  mature  age,  if  appointed  to  Burma  from  Bengal, 
the  interests  of  the  Department  would  suffer,  as  it  is  h.ardly  to  be  ex- 
pected that  these  men  will  be  able  to  prosecute  their  work  with 
that  zeal  and  vigor  which  young  men,  who  have  already  had  expe- 
rience in  Burma  and  can  speak  the  languaoe  of  the  country,  are 
able  to  do.  Among  the  dozen  of  temporary  Upper  Subordinates 
(which  I  believe  is  about  correct)  there  are  some  who  have  had 
experience  in  works.  It  will  be  a  regrettable  incident  if  the 
services  of  the  most  hard-working  men  are  overlooked.  These 
temporary  Subordinates  have  been  exposed  to  fire  and  have 
also  been  under  fire  from  dacoits.  At  a  time  when  men 
were  to  be  had  with  difficulty  and  were  urgently  required, 
these  gentlemen  offered  their  services,  and  served  the  Govern- 
ment in  a  devoted  manner,  risking  their  person  and  life  iti  order 
to  perform  the  work  required  of  them— at  a  most  critical  period 
during  the  Upper  Burma  campaign  ;  and  are  the  services  of  such 
men  to  be  ignored,  Mr.  Editor?  I  have  been  an  eye-witnes?  and 
know  how  some  of  these  men  have  acquitted  themselves.  It  will  be 
very  unjustifiable  for  financial  reasons  to  dismiss  them  and  get 
others  in  their  place.  If  Government  cannot  appoint  all,  a 
selection  might  be  made  and  some  taken.  It  is  hoped  Colonel  Gum- 
ming, the  Chief  Engineer,  will  succeed  in  urging  on  the 
Government  of  India,  through  the  Chief  Commissioner,  the 
necessity  of  making  some  permanent  appointments.  The  Police 
have  fare<l  far  better  than  the  P.  W.  D.  I  have  several  friends 
in  that  nou-enviable  Department,  who  started  as  3rd  srade 
Inspectors  without  any  previous  experience  and  who  are  now  A.  Ss. 
and  D.  Ss.  P.  I  wish  them  all  good  fortune,  but  why  did  not 
Government  indent  on  Bengal.  A  few  men  were  sent,  but  the 
majority  were  appointed  locally,  the  main  reason  being,  young 
and  active  men  were  wanted  and  were  thus  appointed.  Not  much 
experience  was  wanted  of  them,  they  were  to  gain  it  here,  and  if 
then  found  unfit,  were  either  to  be  dismissed  or  kept  down.  Among 
the  temporary  men  of  the  Upper  Subordinates  experience  and 
youth  are  both  to  be  found. 

Teddv. 


A  REASONABLE  DEMAND. 

Sir, — In  your  issue  of  28th  April  I  notice  a  letter  headed  "  A 
Cry  for  Justice, "  which  I  hope  will  find  an  echo  from  the  native 
members  of  the  profession. 

But  I  for  one  would  take  a  different  view  altogether,  and  in- 
stead of  begging  for  promotion  to  higher  ranks,  a  thing  perhaps 
to  some  extent  denied  us  by  the  fact  of  our  being  a  weak  minority 
as  Mr.  R.  N.  B.  puts  it,  I  would  merely  ask  for  extension  of 
furlough  and  pension  rules  to  native  Engineers  in  equality  with 
the  European  members.  To  the  former  I  would  add  a  proviso 
that  the  period  is  spent  out  of  India,  and  by  the  latter,  I  mean  the 
privilege  of  retirement  after  20  years'  service  on  Rs.  4,000  a  year 
without  medical  certificate.  If  the  last  was  granted,  a  native 
Engineer,  who  considered  himself  unduly  passed  over,  and  at  the 
same  time  had  the  self-confidence  of  possessing  the  talent  required 
for  higher  appointments,  could  certainly  deserve  getting  a  chance 
of  shewing  his  worth  by  starting  private  practice,  foi'  which  I 
believe  there  is  ample  field  in  India.  It  must  be  highly  distasteful 
to  any  man,  ami  ^^.^pecially  to  a  professional  man  of  any  worth,  to 
ask  favors  for  the  reward  of  his  merits.  A  good  article  must  demand 
the  deserved  recognition,  proviiled  the  possessor  has  a  chance  of 
exhibiting  it  to  the  public.  I  believe  it  would  alao  be  in  the 
interests  of  Government  as  well  of  the  profession  to  create  a 
healthy  field  of  private  practice,  thereby  aiding  the  development 
of  the  resources  of  the  country,  and  at  the  same  time  removing 
from  the  ranks  a  discontented    lot. 

In  conclusion,   f    must  point    out  the    absurdity   of  your    de- 
ducing any  reliable  inferences  from  the  evidence    of  the  members 


REORGANIZATION  OF  THE  D.  P.  W.,  MADRAS. 

SlR,_Thi8  once  famous  Department  has  been  so  often  reduced 
and  reorganized  till  it  is  now  almost  a  useless  department,  and 
might  well  be  called  the  Public  Waste  Department. 

Prior  to  1881,  the  Department  consisted  of  District  Engineer 
with  rank  of  an  Executive  Engineer,  and  four  or  five  Range 
Officers  for  each  District,  and  a  Taluq  Overseer  for  each  Taluq. 
The  duties  of  a  Taluq  Overseer  were  to  prepare  estimates  for  roads, 
buildings  and  all  irrigation  works  within  his  Taluq,  so  that  it  w.as 
next  tolmpossible  to  neglect  any  irrigation  work,  road  or  building 
long. 

After  the  above  year  the  Department  was  reduced,  or  I  should 
sav  supposed  to  be  reduced. 

The  roads  were  handed  over  to  the  Collector  as  well  all  irriga- 
tion works,  which  irrigated  less  than  20O  acres,  and  the  repair  of  all 
civil  b\iilding8  costing  less  than  R?.  1,000,  leaving  the  Public  Works 
Department  to  look  after  military  buildings  and  irrigation  works 
which  irrigated  over  200  acres.  If  the  Kistna  and  Godavpry 
works  were  oraitfe<l,  the  works  irrigating  over  200  acres  could  be 
counted  on  one's  fingers,  and  to  superintend  the  small  number  of 
works  wc  have  6  Superintending  Engineers,  41  Executive 
Engineers,  41  Assistant  Engineers,  185  Subordinates,  besides  2 
Chi^f  Engineers,  and  2  Deputy  Chief  &c ,  and  a  large  staff  of 
Examiners,  Deputy  Examiners,  Accountants  and  Clerks. 

In  addition  to  this  large  staff"  we  have  the  Local  Fund  Engineer- 
ing establishment.  The  Collectors  finding  that  they  could  not  atteml 
to  the  irrigation  works,  and  the  revenue  from  this  source 
I  falling  every  year,  representeil  the  matter  when  Government 
formed  another  Department  called  the  Tank  Restoration  Depart- 
ment ;  the  duty  of  this  Department  was  to  frame  estimates  for 
irrifation  works  only  ;  which,  when  sanctioned,  are  handed  over 
to  The  Public  Works  Department  for  execution.  Considering  the 
present  financial  state  of  the  public  purse,  the  number  of  estimates 
prepared  by  this  Depaitment  are  not  likely  to  be  sanctioned  tor 
years,  and  when  sanctioned,  will  all  need  revision.  In  the  mean- 
time  itriwation  works  are  getting  from  bad  to  worse,  the  result 
bein"  a  falling  off  ia  revenue  and  misery  to  the  poor  ryots. 
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If     the    coat 
the  D.    P.    W. 
it     would    lie   found 
this    if    the    cost    of 
be  safely    put  down 


for     supeiviaiou      of 
proper  is  taken   into 


works      curried      out      by 
cousideratiou,   I     am    sure 
to    be    more    than   250   per     cent,  and  to 
preparing  estimates  be    added,     it   might 
at  350  per  cent.    If   this  system  of  wast- 


ing public  money  continues  much  longer,  taxes  will  have  to  be 
increased,  and  poor  ryots  ruined  for  life.  With  an  extra  assistant 
to  each  Local  Fund  "Engineer,  the  Collectors  could  look  after  all 
the  works  in  their  respective  districts  ;  they  did  it  before  and 
did  it  well  with  not  half  the  present  Enjineering  statf,  and  could 
do  it  aijain.  Leaving  the  Godavary  and  Kistna  Districts  to  the 
D.  P.  W.  and  the  Military  Works  under  military  officers  placed 
directly  under  the  Inspector  General  Military  Works,  the  rest 
of  the  officers  and  subordinates,  Examiners  and  Deputy  Examiners 
might  with  advantnge  be  dispensed  with  ;  of  course  they  all  could 
not  be  sent  adrift,  but  might  be  absorbed  in  Bombay,  Bengal  and 
Barma,  thereby  lessening  the  taxes  on  the  poor  inhabitants  of  the 

Benighted  Presidency. 


NATIVE   ENGINEERS. 

Sir, — I  am  not   surprised    that    you    cannot    comprehend    the 
disabilities   which  handicap  Native  Engineers  in  the    D.  P.  W., 
nor  enter  into  their  grievances  and   sympathize  with  their  pitiable 
position.     The  reason    is    two-fold.     In    the   first    place    you   in 
common  with  most  men  of  your  race   have    naturally  too     high  a 
notion  of  Europeans  in  general  and    their    abilities  ;    and  in    the 
second  place  your  pride  of  race,   and  innate  consciousness  of    your 
superiority  in  all  respects,  prevent  you  from  mixing  with  educated 
Natives  on  a    footing    of   equality,    and  thereby    knowing    them 
snfSciently  to  be    able    to  judge    of    them  correctly.      Amongst 
Europeans  in  general,  it  is  tal'en   as  an  axiom  that  all  Europeans 
are  good  for  everything,  and  all  Natives    are    good     for  nothing. 
These  are  the  thoughts    with  which    I  rose   from    the    perusal  of 
R.  N.   B's.  "  cry  for  justice  "    in  your  last   issue  and  your    stereo- 
typed   footnote    thereto.     I  have  no  doubt  that  what  you  say  are 
your  own  honest  convictions,  and  I  would    have    spared    you    the 
trouble  of  these  observations  and  honest  convictions  of  mine,  if  I 
could  for  an    instant  believe  it   possible  for  you  to    place   youi'self 
in  the  position  of   a  Native  Engineer,  and    look  at   his  grievances 
from  his  stand  point.     As  it  is  next  to  impossible  for  you    to    do 
80,  so  it  is  equally  impossible  for  yon    to  hold    the  balance  evenly 
between  Natives  and  yourselves.     I  do  not  blame  yon  in  the  least. 
Indeed  I  should   have  been  surprise<l  if   you  held  other  opinions 
than  you  do.     Your  very   nature,    habit,    mode   of    thought    and 
training,  in  fact,  your  everything  fioin  your   very  cliihlliood  tends 
to  impress  on  you  your  superiority  to  everything  un-English.  It  is 
therefore  hopeless  to  expect  "n  iuinartlal    consideration  of   Native 
grievances  from  Europeans  v)lien  Eiirooeaii  interests  are  mixed  up 
therewith.     I  therefore  do  not  in  the    least    wonder    that    having 
nothing   definite  to   say  against  the   Native  Engineers  as  a  body 
from  yonr  want  of  knowledge  of  them,  you  are    constantly  reiter- 
ating the  superiority  of  Cooper's  Hill  to  Indian    Colleges.     In  my 
humble  opinion  you  are  very    much    mistaken    in    your    line   of 
argument.     The  question  is  not  at  all    whether  the    Cooper's  Hill 
men  are  superior  to  Indian  graduates.     No   one  has  been    foolish 
enough  to  deny  the  superior  advantages   of    an  English    training 
to  that  now  obtainable  in  India.     The  question   is  this.     Have  the 
Government  found    the    suitably    trained    men    of    our    Indian 
Colleges  unequal  to  the  duties  of  Assistantand  Executive  Engineer 
in  the  P.  W.  D  ?     Are  the  few  Native    Engineers    now    in    the 
Department  failures  ?     If  so,  shut  them    out    by    all    means,  and 
get  suitable   men  from  elsewhere.     Can    you    refer    me    to   any 
record   wherein  the  Government  has   declared   it    as  its  opinion 
that   the  Natives  of    the    country    are  unfit  for   the    grade    of 
Engineers  in  the   P.  W.  D  1     If  you  cannot,  then   why    exclude 
the    Natives  from    the    Engineer    grades  ?     Why    did    you   for 
twelve  long  years   hermetically  close   the  door  of    the    P.  W.  D. 
against  the   passed  graduates  of   the  Calcutta   College,  and  blast 
the  prospects  iu  life  and  peace  of   mind  of   about  66    young  men 
for  ever  1 

No,  Sir,  the  whole  truth  of  the  matter  is  this.  You  are  too 
■elfish  to  let  any  but  men  of  your  race  fill  the  better  paid 
appointments  in  the  P.  W.  D.  Excuse  my  saying  so,  but  the 
conclusion  is  most  irresistible  from  what  I  have  myself  seen  and 
suffered.  Vou  do  not  care  about  the  Overseerships  and  Sub- 
overseerships,  and  you  make  a  virtue  of  necessity  by  giving  them 
to  the  Natives.  I  can  understand  your  doing  so.  It  is  human 
nature  to  see  one's  kith  and  kin  doing  well  before  any  one  else. 
You  have  all  the  power  in  your  hands,  and  it  is  but  natural  you 
•bould  use  it  just  as  you  like,  and  for  your  own  benefit.  I  dare- 
gay  if  the  Natives  had  the  power  in  their  hands,  they  would  have 
done  just  the  same.  But  when  you  talk  oi  justice,  it  is  a  different 
thing  altogether.  I  can  understand  your  justice  amongst  your- 
aelves.  But  between  a  Native  and  a  European  when  it  suits 
your  interest  to  be  unjust  in  nine  cases  out  of  ten  you  are  so,  say 
what  you  will  to  the  contrary.  No,  you  can  not  feel  for  the 
Natives  in  the  public  service.  You  can  not  even  imagine  how 
very  humiliating  and  pitiable  is  their  position,  especially  those  that 
can  think  and  feel.  I  am  sure  you  would  not  like  to  be  in  their 
shoes  for  an  instant.  They  would  have  been  by  far  happier  if  you 
had  not  given  them  education,  and  raised  in  their  minds,  hopes  and 
aspirations  which  you  render  practically  unattainable  for  them 
in  life.    Excuse  the  length  of  this  letter.  Sir,  and  excuse    also  my 


giving  expression   to  my  honest  thoughts  and    convictions.     I    do 
not  blame  any  one  but  our  own  fate. 

A  Native  Enoixeeh  Nipped  in  the  Bud. 
:wd  May  1888. 

[This  is  a  strong  indictment  against  ourselves  and  against  a  good  many- 
others.  It  is  a  veritable  impeachment,  which  calls  for  no  rejoinder. 
Nevertheless,  there  is  a  ring  of  sincerity  about  the  letter,  and  we 
believe  it  to  be  the  outcome  of  "  honest  conviction" — such  as  it 
is.— Ed,,  I.e.] 

Mb.  DUBERN'S  "ILLQMINATOR." 
Sir, — The  lengthy  articles  with  which  Mr.  George  Dubern  has 
favored  your  readers  call  for  some  notice.  It  would  seem  from 
his  first  paper,  that  his  speculations  led  him  to  believe  that  what 
he  considers  the  "  germs  of  life"  were  readily  detectable  if  only 
his  "conditions"  were  fulfilled;  and  arguing  from  his  a  priori 
basis  he  was  led  to  constrnct  his  illuminator,  and  with  its  valu- 
able ai<l  to  find  what  he  was  looking  for,  the  germs  of  life,  in 
that  most  unpromising  of  all  media — strong  nitric  acid.  Such 
a  discovery,  if  it  be  substantiated,  must  revolutionize  all  biological 
science.  The  chemical  structure  of  what  has  heretofore  beett 
regarded  as  the  "physical  basis  of  life"  is  extremely  complex. 
The  four  principal  elements  which  enter  int^o  it  are  carbon, 
nitrogen,  hydrogen  and  oxygen,  with  traces  of  phosphorus,  sulphur, 
&c.  It  has  never  heretofore  been  found  except  under  conditions 
which  enableil  investigators  to  trace  the  sources  from  which 
these  elements  were  derived.  In  the  case,  e.g.,  of  the  yeast 
plant,  the  life-elements  ( C.  N.  H.  O.)  are  all  derived  from  a 
saccharine  solution  known  to  contain  them;  in  the  case  of  bacilli 
they  similarly  are  derived  from  the  organic  fluids  in  which  they 
are  propagated  ;  plants  of  larger  growth  derive  them  from  earth, 
water  and  air  ;  while  the  animil  world  derives  them  either  from 
plants  or  animals.  Mr.  Dubern's  "life-germs"  are,  however, 
sustainable,  if  his  views  be  correct,  by  the  only  two  ehments 
which  are  available  for  nutrient  purposes  in  nitric  acid,  oxygen 
and  nitrogen.  His  "  life-germs,"  therefore,  differ  so  materially 
from  all  living  substances  heretofore  investigated,  that  most 
trained  biologists  would  probably  say  Mr.  Dubern's  moving  par- 
ticles cannot  be  living  matter  at  all,  and  that  to  assert  they  are 
is  to  misconceive  the  nature  of  living  matter. 

Without,  however,  going  the  length  of  joining  trained  biologists 
in  their  views,  it  is  sufficient  to   affirm    that    Mr.    Dubern's    "  dis- 
covery," if  it   be  substantiated,    must   of    necessity    revolutionize 
the  whole  science  of  biology.     To  do  this  in  the    off-hand   fashion 
indicated    in     Mr   Dubern's  articles,  would   certainly    be  the  most 
remarkable  walk-over  a  well  trodden  field  of  science,   full  of   com- 
petent  and    trained    competitors,    which    has    ever    been    accom- 
plished.    Any  one   who   has   endeavoured   to   work   systematicall)/ 
on    any    one    object     with    the   microscope,    be     that     object  an 
infusorian,  or  a  rotifer,  or  a  bacillus,  or   a  bacterium,  or  any  other 
minute  organism,  will    know    that   the   difficulties    presented    are 
not  to  be  got  over  merely  by  improvements   in   methods   of   illu- 
mination, even  assuming  them  to  be  improvements.     Mr.  Dubern 
would    realize    this   if   he   carefully     studied    the    record    of    the 
labors  of   Dallinger  and    Drysdale,  still    more  so   if   he    tried   to 
follow  them  in  actual  research.     It  is  work    which    is    not    to   be 
accomplished  in   quite  a   veni,  vidi,    vici  fashion  ;    and    implies  a 
great  deal  more  than  illumination.     Of  course   improved  illumina- 
tion is  a  help,  and  .so  are  high    powers  ;  but    whether   the  objects 
seen  be  real  or  imaginary,  it  is  the  miml  behind    the   instrument 
which    does  the    real   work  ;     and   as    might  be    expected,    the 
trained  mind  does  better   work  than   the  untrained,  just   in  the 
same  way   that  the   trained    Engineer  is,  in    his    own   domain,  a 
better  workman,  and  a  better  teacher  and  guide  to  work  than   the 
untrained    Engineer,   or    the  mere   tyro.     To   cross   swords   with 
biologists  in   their  own  fields  of  research  is,  therefore,  a  courageous 
feat  on   Mr.    Dubern's    part.     If    they   were   to  say,  on   reading 
Mr.  Dubern's  own  way  of  stating  his  case,  that  he  approached  his 
problems  with  a  decided  bias,  and  without  due  regard  to  previous 
research,     it  could    scarcely  be   said   that    they    exceeded    their 
legitimate  rights.     And   yet   it    does  seem  that,    however  perfect 
we   may   assume   his   method  of  illumination   to   be,  Mr.   Dubern 
advances   further  on   his  own   way  than  is  yet  warrantable.     The 
public    know   when    he   claims    to    have    made    his    discoveries, 
because,  in  his  own  interests,  he  was   careful   so  to  fix  dates   as  to 
prevent    any    one  coming    forward     with  a   previous    discovery. 
Your  contemporary,  the  Indian  Daily  News,   furnishes  some  land- 
marks in  the  history  of   Mr.  Dubern's  views.     In  the   very    short 
time,   which   elapsed  between  the  invention,   or  discovery,  of  his 
"  illuminator,"  and  the  announcement   of  his   claims,    no   cautious 
observer   with    any    training   in   biological   research    would  have 
given  his  conclusions  to  the  world  in  the   definite   terms  in    which 
Mr.   Dubern   published  them.     Moreover,  he  speaks,   and  always 
has  spoken,  very  positively  as  to  the  animal  nature  of  his  "  germs." 
He    takes  the   breath    out   of   le-ss    learned    people    by     calling 
them    protozoa,    regardless    of    the    way     in     which     numerous 
objects,     and     notably     a     much     larger     and     better     studied 
organism,     the   volvox,   have      been     bandied     about      between 
the   animal   and  vegetable   kingdoms.     He    always    expected    to 
find   his  protozoa  less   than   the  one    hundred    thousandth  of  an 
inch   in   size.     No  sub.sequent    independent    explanation    of   the 
phenomena  he   claims   to    have   observed,  which   may  be  offered 
from  a  chemical  or  physical  point  of  view,   should  therefore   enure 
to  his  credit.    His  "  discovery  "   stands  or    falls  with  the  animaL 
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nature,  I  might  go  further  and  say  witli  the  orjanic  nature  of 
the  "  frerras"  he  speaks  of  having  found  :  that  nature  constitutes 
his  claim, 

A  word  now  with  regard  to  this  new  illuminator.  Mr. 
Duberii  seems  to  assume  that  there  is  aorae  special  charm  in 
polarized  light  for  microscopical  work  ;  on  his  own  showing  he 
started  with  the  a  prion  assumption  that  one  of  the  necessary 
conditions  for  his  work  must  be  polarized  light.  W/u/  so  ? 
Polarized  light  is  applied  in  microscopical  researches  where 
crystals,  fibre*",  and  minerals  are  concerned,  and  in  the  hands 
of  experienced  microscopists  it  has  done  good  work.  But  the 
biologist,  the  histologist,  the  pathologist,  and  a  host  of  other 
special  microscopical  investigators  never  need  polarized  light  and 
never  use  it  for  their  work.  While  the  bacteriologist  considers 
a  good  snbstage  condenser  a  sine  qua  nnn,  he  does  not  so  reqjard 
a  polariscope.  Then  again,  in  determining  whether  light  is  polarized 
or  not,  it  is  usually  deemed  necessary  to  employ  what  is  known  as 
an  analyser  of  some  kind  or  sort.  I  know  of  no  other  way  in  which 
the  polarized  nature  of  light  can  be  tested  and  ascertained.  No 
analysing  prism,  or  other  contrivance  forms  any  part  of  Mr. 
Dubern's  new  "  illuminator."  He  rests  his  claims  in  this  particular 
on  no  such  test.  So  far  as  his  papers  under  notice  carry  the  matter, 
he  is  satisfied  that  because  his  figure  and  lines,  by  a  simple  mathe- 
matical demonstration  give  a  polarising  angle,  therefore  his  new 
illuminator  must  do  the  same.  But  in  the  case  of  a  delicate 
scientific  instrument  is  this  kind  of  reasoning  altogether  safe  ? 
Unless  I  am  mistaken,  Mr.  Dubern  even  in  his  figures  has  left  out 
cue  little  element  of  some  importance  in  his  calculation:  re- 
fraction. As  soon  as  his  ray  of  light  enters  and  emerges  from 
his  glass  plate  it  is  refracted  ;  and  it  no  longer  proceeds,  as  his 
line  on  paper  does,  on  a  straight  course.  As  I  understand  his 
figure  and  his  argument,  he  makes  no  provision  whatever  for  the 
necessary  angle  of  refraction  ;  and  yet  if  I  understand  any  thing  of 
optics,  that  angle  must  be  provided  for;  and  if  it  is  not,  then  his 
figure  does  not  represent  what  takes  place  in  fact,  and  his  angles 
are  all  disturbed  by  these  considerations,  and  the  probability  is 
that  his  light  is  not  constantly  polarized  light. 

Of  course  oblique  illumination,  or  black  ground  illumination,  is  no 
new  thing  in  microscopical  optics;  it  can  be  secured  in  a  variety 
of  ways.  Mr.  Dubern  may  have  discovered  a  fresh  way  of  securing 
it  ;  and  if  so,  it  m.ay  be  that  he  has  conferred  a  boon  on 
microscopists.  But  before  asserting  all  he  does  about  his 
living  germs,  and  starting  a  new  theory  of  blood  corpuscles 
(the  "  third  blood  corpuscle  theory  "  has  been  exploded  by 
further  research,)  it  might  be  well  for  him  to  submit  the  "  illu- 
minator "  if  he  has  not  already  done  so,  to  Abb4  and  to 
one  or  two  other  practical  opticians,  and  to  see  also  if  the  leading 
biologists  are  at  one  with  him  in  his  views  as'to  life  existing  in  the 
non-nutrieut  pabulnm,  nitric  acid.  He  may  be  a  great  discoverer, 
the  first  to  strike  out  an  entirely  new  line  of  research  which  cannot 
but  result  in  radical  reforms  all  round;  but  he  also  may  not  be  so. 

If  I  am  correctly  informed  Mr.  Dubern's  first  actual  dis- 
covery of  his  "life-germs"  was  made  with  a  small  non-achro- 
matic instrument,  giving  a  magnifying  power  with  which  no 
trained  biologist  would  ever  venture  to  look  for  germs.  His 
claim  at  that  time  most  emphatically  was  that  his  "  illuminator  " 
enabled  one  to  observe  "  germs  "  with  a  much  lower  power,  and 
a  less  carefully  corrected  set  of  lenses  than  is  usually  considered 
absolutely  necessary.  He  still  considers  a  quarter  inch 
objective  amply  suflficient  for  work,  for  which  a  Jtb,  and  more 
usually  a  rVth  inch  objective  is  employed. 

He  regards  a  binocular  microscope  as  an  advantage  in  examining 
the  new  "  life-germs."  Are  the  high-power  objectives  he  says  he 
used  specially  constructed  for  the  binocular  microscope  ?  If  not, 
how  did  he  manage  to  use  them  ?  Then,  again,  in  what  way  has 
he  checked  the  binocular  exaggerations  of  form  ?  It  was  necessary 
for  him  to  do  so  before  announcing  his  preference  for  binocular 
vision.  In  a  standard  work  on  the  subject  we  find  it  said 
"  In  the  examination  of  new  structures,  no  reliance  should 
be  placed  upon  the  appearances  presented  by  objects  under 
binocular  vision,  unless  controlled  by  the  means  pointed  out"  in 
the  work  from  which  I  cite.  Which  of  those  means  has  Mr.  Dubern 
employed  ?  Long  experience  in  actual  work  with  the  microscope 
on  such  objects  as  diatoms  would  help  to  convince  him  that  there 
are  illusory  appearances,  phantom  lines  and  the  like,— often  due 
to  illumination  !— which  have  to  be  guarded  against  ;  and  with 
which  only  long  experience  can  familiarize  an  observer.  Mr.  Dubern 
apparently  places  no  high  value  on  the  staining  processes  now  in 
vogue  ;  microscopists  all  the  world  over  regard  the  art  of  staining 
as  one  of  the  latest  and  best  developments  of  microscopic  technique. 
Let  Mr.  Dubern  for  ever  silence  all  possible  objection  to  his  "  life- 
germ"  theory  by  staining  and  mounting  a  few  of  his  "  germs."  I 
urge  this  on  his  attention  bec4use  every  microscopist  knows  that 
mere  motion  in  extremely  minute  particles  is  no  proof  of  life,  and 
workers  are  specially  cautioned  against  accepting  mere  motion  as 
such  proof.  If  he  claims  to  have  watched  his  atomies  reproduce 
themselves,  then  his  researches  should  have  already  rivalled  those 
which  have  made  Dallinger  and  Drysdale  famous  all  the  world 
over  amongst  microscopists.  Their  labors  had  to  be  shared,  and 
they  relieved  each  other  in  their  anxious  watches  ;  because  they 
had  to  keep  an  organism  in  constant  view,  not  for  a  few  minutes  or 
hours,  but  for  very  many  weeks.  Staining  is  a  simpler  process, 
and  I  therefore  commend  it  to  Mr.  Dubern,  because  if  there 
is  as   mu«h  in   his  discovery   as   he  claims   for   it,  he  should  be 


able  to  stain  his  germs.  If  he  wants  them  to  be  recognized 
as  such,  he  must  be  prepared  to  submit  them  to  the  tests 
and  cross-tests  usually  aiiopted  in  like  cases  amongst  specialists  ; 
and  he  must  not  reckon  his  triumph  secure  if  all  he  can  show 
are  bright  sparks  flashing  across  the  darkened  field  of  a 
microscope.  As  to  his  daa-d  fferms,  it  still  has  to  be  proved 
that  they  were  ever  alive  !  It  may  be  doubted  if  biologists 
would  accept  Mr.  Dubern's  own  positive  assurances  on  this 
difficult  subject  as  being  equivalent  to  proof.  He  will  under- 
stand I  do  not  seek  to  throw  cold  water  on  his  manifest 
enthusiasm.  He  must  remember  his  speculations — I  cannot  at 
the  present  stage  of  the  investigations  regard  them  as  any  thing 
higher  than  mere  speculations — have  reference  to  a  field  which 
has  been,  and  is  being  most  thoroughly  searched  over.  It  is  a 
field  in  wliich  there  still  is  the  amplest  possible  room  for  dis- 
covery; but  where  so  many  biologists  who  have  given  as  many 
years  to  the  subject  as  Mr.  Dubern  has  given  months,  are  at 
work  with  appliances  of  the  capabilities  of  which  he  can  scarcely 
form  a  conception,  and  where  so  many  have  come  to  grief 
because  they  have  hastily  published  ill-considered  and  untested  con- 
clusions, it  might  be  well  for  Mr.  George  Dubern  to  have  a  care. 

You  must  pardon  this  lengthy  epistle.  It  is  more  suitable  for  a 
Microscopical  than  for  an  Engineering  Journal  ;  but  as  Mr. 
Dubern  has  had  recourse  to  your  columns,  it  is  perhaps  fitting 
that  your  readers  should  have  something  on  the  same  subject  from 
not  quite  the  same  point  of  view  as  that  taken  by   Mr.  Dubern. 

Microscopist. 

^eto  §oo\is  cxnb  Reprints. 


MATHEMATICS. 

Gee  (W.  W.  Haldane)  Four  Place  Logarithmic  and  Tangent  Tables 
for  the  Use  of  Physical,  Electrical,  Engineering  and  Chemical 
Students.     Post  8 vo,  pp.  8.  Cornish  (Manchester)    ...  ...     9(?. 

Heather  (J.  F.)  A  Treatise  on  Mathematical  Instruments.  14th  ed.. 
Revised,  with  Additions,  by  Arthur  T.  Walmisley.  (Weale's 
Series.)     12mo,  pp.  214.     Creshy  Lockwood  ...  ...     2/ 

Nixon  (R.  C.  J.)  (Jeometry  in  Space  ;  Containing  Parts  of  Euclid's 
11th  and  12th  Books,  and  some  Properties  of  Polyhedra  and  Solids 
of  Revolution.     With  Exercises     Post  8vo.  pp.  102.  Frowde..      8/6 

Oxford  and  Cambridge  Practical  Mensuration  ;  Being  a  Guide  to  the 
Examinations  on  that  Subject  given  at  the  Oxford  and  Cambridge 
Universities,  the  College  of  Preceptors  and  the  Civil  Service  Com- 
missioners. (Gill's  Oxford  and  Cambridge  Series.)  12mo,  pp.  96 
Gill        ...  ...  ...  ...  ...  ...     1/ 

ToDHn.VTER's  Differential  Calculus,  Key  to.  By  H.  St.  J.  Hunter. 
Post  8vo.  pp.  152.     MacmUlan  ...  ..  ...     10/6 

WiLsox  (\V  N.)  Geometrical  Drawing.  For  the  Use  of  Candidates 
for  Army  Examinations  and  as  an  Introduction  to  Mechanical  Draw- 
ing.   Cr.  8vo,  pp.     160.     Rivingtons      ...  ...  ...     4/6 

Atmouncements. 

By  Messrs.  Bell  and  Son  : — 
Mathematical  Examples  for  Army  and   Indian  Civil  Service  Candi- 
dates. By  J.  M.  Dyer  and  R.  Prowde  Smith. 

Key  to  Euclid.  Books  I. -VI.  and  part  of  Books  XI.    and  XII.  Trans 
lated    from    the    Greek    Text,    with   Supplementary  Propositions, 
chapters  on-Modern  Geometry,  and  Numerous  Exercises.    By  Horace 
Deighton. 

By  Messrs.  Cagsell  and  Co.:^ 
Experimental  Geometry.  By  Paul  Bert,  translated  from  the  French. 
Illustrated. 

By  Mr.  Henry  Frowde: — 
Geometry   in    Space.    Containing   Parts   of  Euclid's  Eleventh   and 
Twelfth    Books  and  some   Properties   of  Polyhedra   and   Solids  of 
Revolution,  with  Exercises.  Edited  by  R.  C.  J.  Nixon. 

By  Messrs.   Longmans,  Green  and  Co.: — 

An  Elementary  Course  of    Mathematics.    Specially  Adapted  to  the 
Requirements  of  the  Science  and  Art  Department.  Cr.  8vo. 

TRADE,  COMMERCE,  MANUFACTURES. 
Absey  (Capt.    W.    de    W.)    A    Treatise  on    Photography.  5th  ed.. 

Revised    and   Enlarged.    (Text-Books  of   Science.)    12mo,  pp.  360. 

Longmans.  ...  ...  ...  ...  ...  3/6 

Anderson  (W.)  Practical  Mercantile  Correspondence.  27th  ed„  Revis- 
ed and  Enlarged.  12mo,  pp.  310.  Triibner  ...  ...  3/6 

Faulkner  (Frank)  The  Theory  and  Practice    of  Modern  Brewing:  A 

Rewritten  and  Much    Enlarged    Edition  of  "  The  Art   of  Brewing," 

with  a  Complete  and  Fully  Illustrated  Appendix,  Specially  Written 

for  the  Present  Period,    With  numerous  Illusts.    2nd  ed.   8vo,  pp. 

400.  Lyon.  ...  ...  ...  ...  ...  21/ 

Garcke  (E.)  and  Fells  (J.)    Factory    Accounts:   Their  Principles  and 

Practice.  2nd  ed.  8vo,  pp.    240.    Crosby  Lockwood  ...  10/6 

Grhndy   (R.    E.)     The  'Timber  Importer's,  Timber  Merchant's  and 

Builder's  Standard  Guide.     (Weale's  Series.*   .3rd  ed  12mo,  pp.   158. 

Crosby  Lockwood  ...  ...  ...  ...  ...     2/ 

Lock  wood's  Builder's  and  Contractors'  Price  Book  for   1888.  Edit,  by 

Francis  T.  W.  Miller.  Post  8vo,  pp.  370.  Crosby  Lockwood  3/6  ;  4/ 
Announcements. 
By  Messrs.  Cagsell  and  Co.  : — 

A    Practical    Treatise    upon     Modern     Printing  Machinery,  with 

General  Hints  as  to  Treatment,  Method  of  Working,  &c.  By  Fred. 

.J.  F.   Wilson  and  Douglas  Grey.   Illust. 
By  Messrs.  Crosby  Lockwood  and  Son: — 

Ciranites  and  our  Granite  Industries.  With    numerous  Illustrations. 

By  G.  F.  Harris,  F.G.S. 
By  Messrs.  Trubner  and  Co: — 

A  History  of  Photography.  By  .lerome  Harrison.    I'ra^tical  Guide 

to  its  latest    Improvements, 


372 


INDIAN  ENGINEERING. 


[May  12,  '88. 


(general   ^vtidc 


QUARTERS  FOR  THE  SUPERINTENDENT 
OF  WHARVES,  RANGOON. 

The  quarters  built  iu  R<vngoou  tor  the  Superintendent 
of  Wharves,  Soolay  Pagoda  Road,  designed  by  Mr.  H.  M. 
Mathews,  M.l.c.E.,  is  one  of  the  prettiest  structures  in 
the  town. 

The  basement  floor  containing  a  dining-room  and  office 
is  entirely  of  brickwork,  and  the  upper  floor,  containing 
two  bed-rooms,  of  teak  timber.  The  cost  was  Rs.  8,000. 

The  construction  of  this  house  was  carried  out  in  1877. 


DRMNAGE  OF  TOWNS  BY  OPEN  DRAINS. 
Br  H.  W.  Hl'ghe.s,  C.E. 

The  necessity  of  good  drainage  in  Indian  towns  has 
always  been  recognized  by  the  sanitary  officers  of 
Government  and  it  is  almcst  impossible  to  over-esti- 
mate the  value  of  the  work  that  has  already  been 
done  in  the  matter  of  town  drainage  by  district  officers, 
in  most  cases  without  professional  assistance.  The 
defects  that  might  be  expected  are  however  generally  to 
be  found  in  such  work  and  the  outfalls  are  frequently 
defective  and  the  sections  of  drains  are  often  unsuited 
to  the  object  they  should  fulfil.  In  the  present  day 
under  the  new  system  of  local  self-government  sucla 
works  wdll  have  to  bo  initiated  and  carried  out  under 
Municipal  Committees,  and  as  so  many  schemes  for 
water-works  and  other  Sanitary  improvements  are  pro- 
posed or  likely  to  be  proposed  in  nearly  every  town 
in  the  country  the  subject  of  town  drainage  is  one 
that  must  be  taken  up  by  Municipal  boards  as  one 
of  the   first,   if  not   the   first,    to   claim   their  attention. 

It  is  readily  admitted  that  good  water  and  a  i)lentiful 
supply  of  it  is  one  of  the  first  necessities  of  healthy 
life  in  India,  but  it  is  not  so  generally  recognized  that 
before  introducing  such  a  supply  an  efficient  system  of 
drainage  must  exist,  or  else  an  additional  quantity  of 
water  being  brought  into  a  to-wii  is  a  positive  danger 
to  the  inhabitants,  for  if  the  water  is  not  properly  carried 
away  as  fast  a.s  used  it  soaks  intu  the  gi-ound  and  even- 
tually every  well  in  the  place  gets  contaminated  from 
infiltration  of  impure  water  and  the  air  and  soil  of  the 
locality  tainted  with  the  germs  of  disease.  It  therefore 
becomes  a  very  responsible  duty  with  persons  in  charge 
of  the  sanitation  of  a  town  to  see  that  this  important 
matter  is  not  overlooked  and  that  a  connphte  and  effi- 
cient system  of  drainage  precedes  an  increased  supply 
of  water. 

It  is  hardly  necessary  to  say  that  the  urgency  of 
proper  drainage  is  as  great  in  towns  where  there  is  no 
regular  "  water-supply  "  provided,  for  although  the  quan- 
tity to  be  carried  off  is  generally  less,  the  injury  to  the 
population  in  event  of  polluted  water  getting  into  the 
wells  would  be  greater  as  in  this  case  people  depend 
wholly  on  them  for  their  supplies  and  the  subject  is  one 
of  ef|ual  importance  to  every  Municipality,  large  or  small, 
whether  an  increased  supply  of  water  is  contemplated  or 
not. 

Many  corporations  are  too  poor  to  attempt  to  carry  out 
a  comprehen.sive  scheme  of  town  drainage  at  once,  but 
this  should  not  deter  them  from  working  up  a  complete 
project,  so  that  Avhatever  sums  can  be  afforded  from  tiine 
to  time  for  drainage  works  may  be  always  spent  on  well 
con-idered  works  ;  for  instance,  if  a  house  owner  applies 
for  leave  to  coiniect  his  house  drain  with  the  main  drain 
there  would  be  no  difficulty  at  ike  tirae'm  insisting  on 
hLs  doing  sf>  in  a  proper  manner,  or  if  a  short  length  of 
drain  had  to  be  made  or  relaid  the  portion  so  executed 
might  be  made  of  the  section  and  on  the  level  provided 
in  the  sanctioned  scheme,  dnd  it  would  be  found  tliat 
very  considerable  progress  could  thus  be  matie  by  keeping 
steadily  to  one  plan  from  the  first. 

General  objects  of  drainuffc. — In  all  towns  of  Upper 
India   large  enough   to  have  a  Municipal  committee  a 


system  of  conservancy  exists  more  or  less  efficient. 
Generally  the  solid  portion  of  the  excreta  from  houses  and 
latrines  is  carried  away  by  carts  and  disposed  of  by 
trenching  or  otherwise  and  under  no  circumstances  enters 
the  drains. 

What  drains  carry. — Drains  therefore  have  to  carry — 
1.  The  rainfall  of  the  locality.  2.  Sullage  water  from 
houses,  &c. 

Amount  of  Rainfall  influences  the  size  of  drains. — 
The  quantity  of  rain  to  be  carried  away  has  a  very 
important  influence  on  the  size  of  the  drains,  and  the 
peculiar  circumstances  of  each  locality  should  be  well 
considered,  and  the  best  available  register  of  rainfall 
for  the  locality  carefully  studied. 

The  following  tables  give  the  average  monthly  fall 
during  the  wet  season  in  different  towns  in  India. 

Average  monthly  rainfall  in  some  towns  in  the  North- 
Western  Provinces  of  India: — 


Agra 

Lucknow... 
Benares  ... 
Barieliy  ... 
Patna 


June 

July 

Aug. 

Sept. 

2-75 

1009 

7-15 

6-36 

4-66 

1410 

10-93 

9.90 

4-83 

12-75 

9-21 

7-86 

5-57 

15-57 

8-19 

8-14 

7-06 

10-44 

8-05 

7-42 

Oct. 


0-43 
1-27 
1-6S 
0-75 
2-57 


Average  monthly  rainfall  in  some  to^vns  in  the  Punjab: — 


Oct. 


Lahore     ... 

Delhi       

Dehra  Ismael  Khan 
Multan 


June 

July 

Aug. 
3-91 

Sept. 

1-24 

6-51 

2-48 

2-18 

7-54 

5-57 

6-13 

0-91 

1-68 

1-42 

0-82 

0-22 

2-31 

115 

0-37 

0-63 
0-57 
013 

Nil 


Average  monthly  rainfall  in  some  towns  iu  Bengal  :- 


i  May 


Bui'dwan  3-98 

Calcutta  5-40 

Dacca  9-44 

Ohittagong  9-18 


June 


10-56 
12-08 
13-20 
22-46 


July 


12-12 

12-78 
12-91 
22-27 


Aug. 


11-60 
13-94 
12-00 
21-43 


Sept.  !  Oct. 


8-65 
10-18 

8-99 
12-93 


5-33 
5-61 
4-89 
C-32 


Nov. 


0-38 
0-55 
0-84 
1-81 


Average  monthly  rainfall  in  some  towns  in  the  Central 
Provinces : — 


Jubbidporc 
Seoni 
Nagpur   . . . 


June 

7-66 
9-24 
8-54 

July 

18-41 
15-44 
12.55 

Aug. 

14-12 

10-69 

8-40 

Sept. 

8-55 
8-11 

7-44 

Oct. 


1.33 
1-37 
1-92 


Avtirage  monthly  rainfall  in  some  towns  in  Bombay  :- 


Bombay 
Poena 
Belgam 
Goa 


May 


0-49 

I  1-63 

3-14 

5-65 


June 


20-33 
6-22 
9-82 

3200 


I 


July 


23-81 

6-75 

14-29 

28-00 


Ausr. 


12-68 
4-89 
934 
810 


Sept. 

Oct. 

10  22 

188 

4-81 

5-29 

2-99 

4  43 

2-50 

6-00 

Nov. 


047 

0-56 
0-67 
O-lf' 


(To  he  continued.) 
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PROPERTIES  OF  FLUIDS. 

By  a.  Ewbank. 

XIII. 

Fig.  38. 
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In  iig.  38  let  the  length  A  B  be  very  great  compared 
with 'the  breadth  AD.  Let  the  ends  B  C,  D  A  bo 
supplied  with  tapering  extremities  not  shewn  in  the  figure. 
The  force  E  H  may  be,  in  imagination,  replaced  by  the 
forces  E  F  and  E  G.  The  effect  of  the  E  G  force  is  to  move 
the  body  parallel  to  D  A.  To  this  tendency  the  water 
opposes  a  great  resistance,  because  such  a  motion  will 
disturb  a  great  quantity  of  water  piling  up  the  water 
along  the  whole  length  of  A  B.  To  the  E  F  force  the 
water  opposes  a  much  less  resistance.  Therefore  the 
movement  which  would  be  caused  by  the  E  F  component 
acting  separately  bears  to  the  movement  which  would  be 
caused  by  the  E  G  component  acting  separately  a  greater 
ratio  than  does  E  F  to  E  B. 

In  consequence  the  real  direction  of  motion  of  the  body 
under  the  action  of  the  force  E  H  is  not  along  E  H,  but  in 
a  direction  lying  between  E  H  and  E  F.  The  divergence 
between  the  direction  E  H  of  the  real  force,  and  the 
direction  of  the  actual  movement  depends  on  the  shape  of 
the  vessel.  If  we  suppose  the  breadth  A  D  evanescent,  the 
oblique  force  E  H  will  cause  a  movement  very  nearly 
along  E  F.  If  we  suppose  the  body  a  sphere,  or  the 
cylinder  already  described,  the  direction  of  movement  will 
accurately  coincide  with  E  H.  Between  these  cases  we 
have  that  of  any  ship  or  steamer. 
Fig.  39. 


Thus  the  movement  of  a  ship  is  such  as  is  indicated  in  fig. 
39.  Here  the  line  A  B  may  denote  a  line  running  through 
the  ship  from  stem  to  stem.  The  ship  represented  by  this 
median  line  moves  from  the  position  A  B  to  the  parallel 
position  A'  B'.  Thus  A  A'  =  B  B'  and  A  A'  or  B  B'  may 
represent  the  movement  or  displacement  of  the  ship. 
The  real  force  on  the  ship  is  denoted  by  the  line  A  H.  This 
force  calls  into  play  a  certain  horizontal  counter  force  or 
resistance  from  the  water.  If  we  could  estimate  this 
force  in  magnitude  and  direction,  we  should  see  that  the 
ship  was  really  influenced  by  two  forces,  viz.,  A  H  and  the 
water  resistance.  The  resultant  of  these  two  horizontal 
forces  is  the  complete  force  that  acts  on  the  ship,  and 
since  there  is  no  oth^r  horizontal  force,  the  ship  must 
move  in  the  direction  of  the  resultant  of  these  two  forces. 

The  line  A  B  may  also  denote  the  direction  in  which 
it  is  desired  that  the  ship  should  travel.  Let  A'  K  be 
perpendicular  to  A  B  or  A  B  produced.  Then  we 
may  say  that  whereas  the  ship  is  required  to  move 
over  the  distance  A  K  it  does  in  reality  move  over 
A  K  plus  a  perpendicular  distance  K  A'.  This  extra 
or  .accidental  displacement  K  A'  is  called  leeway. 
If  A  B  is  due  East,  the  ship  in.stead  of  following  the 
due  East  course,  drifts  as  it  were  to  the  North  of  East. 
This  drift  or  leeway  can  presently  be  corrected  or  allowed 
for  by  turning  the  ship's  head  somewhat  to  the  South  of 
East,  so  that  the  ship  may  ultimately  again  find  herself  on 
the  line  A  B  produced.  If  her  head  is  again  pointed 
due   East   and  the  real  wind  force  on  the  ship  continues 


to  be  along  A  H,  the  ship  will  again  "  make  leeway"  to 
the  North,  and  this  can  again  be  corrected,  and  so  on. 

Fig.  40. 


Fig.  15. 


By  what  precedes  we  are  now  able  to  understand  that 
if  a  force  E  H  be  applied  to  a  vessel  shewn  in  plan  by 
A  C  B,  Ag.  40,  the  vessel  would  move  not  in  the  direction 
E  H,  but  in  .some  other  direction  E  K,  which  is  closer  to 
D  C,  the  midway  axial  or  median  line  of  the  vessel.  In 
our  reasonings  we  have  assumed  that  E  H  is  the  force 
which  really  acts  on  the  vessel.  This  force  might  possibly 
come  from  wind  or  it  might  come  from  a  tow-rope  attach- 
ed to  the  vessel.  If  however  the  force  comes  from  the  wind. 
it  is  important  to  notice  that  E  H  represents  the  real  force 
acting  on  the  vessel.  It  does  not  necessarily  represent, 
the  real  direction  of  the  wind.  We  say  that  E  H  is  the 
real  force  on  the  vessel.  This  means  that  a  force  of  equal 
magnitude  and  acting  along  H  E  would  entirely  destroy 
the  tendency  of  the  vessel  to  move.  It  probably  does 
not  seem  clear  to  the  reader  why  we  distinguish  between 
the  direction  of  E  H  the  real  wind  force  acting  on  the 
vessel,  and  the  direction  of  the  wind  itself  If  the  vessel 
was  cylindrical,  as  mfig.  15,  there  would  be  no  difference 
between  the  direction  of  the  wind  itself  and  the  direction 
of  the  actual  force  it  exerts  on  the  vessel.  Where  such 
a  difference  does  exist  it  is  due  to  certain  peculiarities 
in  the  shape  of  that  portion  of  the  vessel  which  is  above 
the  water. 

As  a  simple  illustration  let  us  suppose  a  wind  blow- 
ing horizontally  and  due  North.  Such  a  wind  in  English  is 
called  a  South  wind  as  coming  from  the  South.  Let  u?; 
hold  in  the  liand  a  hollow  cylinder  made  of  paper  or  some 
other  light  material.  Let  the  cylinder  have  its  axis 
vertical.  Let  it  now  be  dropped.  Instead  of  sinking 
vertically  it  will  receive  from  the  wind  a  northward 
movement.  Suppose  next  that  we  hold  in  the  hand  an  open 
sheet,  i.e.,  plane  sheet  of  cardboard,  or  any  other  stiff",  but 
light  material.  Let  us  hold  it  so  that  the  plane  of  the  sheet 
is  vertical,  and  is  due  East  and  West.  In  other  words,  let  a 
line  perpendicular  to  the  sheet  be  due  North.  If  now  we 
drop  it  we  should  again  see  the  wind  give  a  northward 
direction  to  the  sinking  body. 

Finally  let  us  pick  up  the  open  sheet  which  we  suppose 
still  to  be  flat  or  to  lie  in  one  plane.  Let  us  make  its  plane 
vertical,  but  lying  N.-E.  and  S.-W.  In  other  words,  let  one 
face  look  N.-W.  and  the  opposite  face  look  S.-E.  Then  if 
we  drop  it,  we  shall  .see  that  it  begins  to  move  not  north- 
ward, but  in  a  direction  approaching  the  North- West. 
It  follows  that  though  the  actual  direction  of  the  wind 
or  the  actual  movement  of  each  air  particle  was  due 
North,  the  cardboard  or  open  sheet  received  a  force  which 
is  not  exactly  northward.  For  if  the  force  on  the  sheet  be 
due  North,  and  it  is  immersed  in  an  air  current  due  North 
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there   can   be  no  reason  why   the   sheet    should   deviate 
westwards. 

Fio.    41. 


Let  the  sheet  of  cardboard  be  denoted  in  fitf  41  by  the 
horizontal  line  A  B.  The  plane  of  the  sheet  w'ill  be  perjien- 
dicular  fo  the  plane  of  the  paper.  The  line  A  B  points 
N.  E.  The  effect  of  the  air  particles  impinging  on  the 
sheet  is  represented  by  a  force  R  due  North.  Thi.s  force 
we  replace  by  a  force  X  acting  parallel  to  the  sheet,  and 
H  force  Y  normal  to  the  sheet.  In  other  words,  we 
replace  the  northward  wind  R,  by  two  other  winds. 
One  of  these,  viz.,  X  strikes  the  sheet  edgeways 
and  has  hardly  any  influence  owing  to  the  thinness 
of  the  sheet.  The  other  wind  Y  strikes  normally  and  is 
effective  in  moving  the  sheet.  The  sheet  therefore  moves 
nearly  in  the  direction  of  Y.  The  real  force  on  the  .sheet 
is  a  force  Z,  which  is  nearly  equal  to  Y  in  magnitude  and 
nearly  coincides  with  Y  in  direction.  Thus  the  wind  is 
here  due  northward,  but  the  effective  wind  force  is  differ- 
ent in  direction. 

Fig.  26. 


on  a  body  a  force  Z  in  a  different  direction,  may  be  consi- 
dered in  another  way.  By  a  wind  R  we  mean  a  great  num- 
ber of  small  air  particles  impinging  on  the  sheet  of  card- 
board. Now  these  air  particles  we  will  consider  to  be 
spherical  bodies  of  very  small  diameter,  though  our 
reasoning  will  apply  whatever  be  the  shapes  of  these  air 
particles. 

Fig.  42. 


If  we  propose  to  replace  the  real  wind  force  by  the 
tension  of  a  string  acting  on  the  stiff  cardboard, 
we  must  make  the  string  pull,  not  due  North,  but 
parallel  to  C  Z.  Now  in  our  preceding  reasonings,  the 
wind  force,  which  we  liave  supposed  to  act  on  the  vessel, 
is  that  real  wind  force  which  we  could  imagine  replaced 
by  the  tension  of  a  rope  or  cable  attached  to  the  vessel. 
We  see  then  that  we  have,  first,  the  direction  in  which 
a  wind  is  blowing  ;  secondly,  the  direction  of  the  real  force 
it  applies  to  the  ship  ;  and  thirdly,  the  direction  in  which 
the  ship  begins  to  move  through  the  water.  If  the  vessel 
is  a  cylinder,  as  in  jig.  2G,  these  three  directions  coincide. 
If  the  part  immersed  Is  a  cylinder,  as  in  /ig  26  .  the  two 
latter  directions  coincide.  Whether  the  first  direction  will 
also  coincide,  depends  on  the  shape  of  the  ship  above  water. 
If  the  vessel  above  the  water  is  a  cylinder,  as  in  Jig.  26, 
the  first  two  directions  coincide.  Whether  the  last  direc- 
tion will  also  coincide  depends  on  the  shape  of  the  im- 
mersed portions.  Generally  all  three  directions  are 
different. 

The   statement  that,  as  in  ^.41,  u  wind   R  produces 
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In  jlg.  42  let  us  have  a  number  of  these  small  air  par- 
ticles moving  due  North.  Let  the  sheet  of  cardboard  be 
vertical  and  due  East  and  W^est.  Then  the  small  particles 
C,  D,  E  striking  at  points  F,  G,  H,  &c.,  will  give  the 
sheet  a  movement  parallel  to  D  G.  The  small  bodies 
themselves  will  receive  from  the  sheet  counter  blows  in 
directions  parallel  G  D. 

Fig.  4.'?. 


In  Jig.  43  we  have  again  small  spheres  or  other  bodies 
D,  E,  Ac,  moving  in  lines  parallel  to  D  C,  and  striking  a 
sheet  ABC,  which  is  now  oblique  to  the  line  D  C.  When 
the  D  particle  has  reached  C,  it  bounds  off  in  some  direc- 
tion C  F.  This  shews  that  it  received  from  the  sheet 
a  blow  which  was  not  in  the  direction  C  D.  For  a  blow 
along  C  D  could  not  make  the  little  air  particle  change 
its  line  of  movement  from  D  C  to  C  F.  In  order  to  make 
the  D  particle  deflect  to  the  East  of  the  line  DON,  the 
blow  it  received  from  the  sheet  must  have  had  an  easter- 
ly component.  Conversely  the  blow  which  the  sheet 
received  from  the  particle,  must  have  had  a  westerly 
component.  That  is  the  effect  of  the  impact  of  the  D 
particle  on  the  sheet  is  not  a  blow  exactly  due  North,  but 
has  a  westerly  element  in  it.  Thus  the  cardboard  in  the 
case  of  fg.  41  is  not  impelled  due  North,  but  more  or  less 
in  a  westerly  direction.  The  cardboard  also  moves  verti- 
cally by  its  weight.  We  have  considered  only  the  hori- 
zontal components  of  the  motion. 
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Pine  plank  ceiling  |"  thick,  tongued  and  grooved,  and. 
including  teak  Joists  8"  X2i"  placed  at  3  ft.  intervals 
c  to  c. 


Items  pci'  100  e.  ft. 

No.  or 
Quantitv. 

Rate. 

A  mount. 

Total. 

(1) 

(2) 

J3.)_ 

(4) 

(5) 

Labor:-  - 

Carpenters            No.   ... 

n 

Coolies                      „     ... 

2 

Sundries 

Materials. — 

<c 

Pine  Planks  f ,  r  ft.    in- 
cluding Wa.sie 

2ir> 

.5 

s 

c 

Teak  wood  Joists,  eft.... 

1-6 

t- 

Peifnrated    Zinc  Slieeta, 

8  ft. 

3- 

Screws  or  Nails,  doz.    ... 

12 

SundrieH 

Petty  Establishment 

The  pine  planks  are  supposed  to  be  6"  excluding  tongue 
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REFERENCES. 

V9  9    Localities  wliero  Iron  ores  occur 
^^P  Do.  do.      Coal  occurs 

<(|]1[P  Do  do.      Limestone  occurs 

y^  Do.  do.      Manganese  occurs 

^p    O         Do.  Jo      Fireclay  occurs 

\JB,  Locality  selected   for  the  erection  of  an  Iron  Work 

Kail  ways 


^\fn^hxjulee 


Go. 
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THE  MANUFACTURE  OF  IRON  AND   STEEL  IN 

INDIA. 
VI. 

Thk  iron  ores  in  the  neighbourhood  of  Kutni  (Morwara) 
are  numerous  and  of  good  quality. 

A  full  description  of  them  has  been  given  by  Mallet  in 
his  report  "  On  the  Iron  Ores  and  Subsidiary  Materials 
for  the  Manufacture  of  Iron,  in  the  north-eastern  part  of 
the  Jubbulpore  District." 

With  reference  to  the  erection  of  an  iron- work,  the 
ores  near  Bijori  (please  see  Plan  No.  2)  deserve  to  be 
considered  first,  owing  to  their  good  quality  and  to  their 
situation  near  the  place  where  an  iron-work  might 
suitably  be  erected. 

This  dejjosit  of  iron  ores  is  situated  about  .seven  miles 
east  of  Kutni  and  31  miles  north-west  of  the  Umaria  coal- 
field, and  lies  also  close  to  the  Railway  line  connecting 
Kutni  with  Umaria  (please  see  Map  No.  2). 

The  following  is  an  analysis  of  the  Bijori  ore  : — 

(a.)  Ferric  o.xide        ...  «l-20  per  cent,  (or  5684 

per  cent,  iron.) 

(6)  .Phosphoric  acid  .. .     141 

U\)  Sulphur  ...    traces. 

((/.)  Loss  on  ignition .. .   13'42         „ 

(e.)  Insolubles  ...     129 

(f.)  Alumina,  lime,  etc.     268         „ 

This  iron  ore  is  "  pisolitic  lemonite,"  which  is — as 
wellknown — very  easily  melted  in  a  blast-furnace. 

The  1.3'42  per  cent,  "loss  on  ignition"  represents  volatile 
matter  which  will  evaporate  in  the  upper  part  of  the 
blast-furnace  ;  consequently  only  4  per  cent,  of  slag- 
giving  impurities  will  remain. 

The  Bijori  ore  contains  a  very  small  percentage  of 
silica,  and  if  worked  in  a  charcoal  blixst-furnace,  a  small 
addition,  not  alone  of  limestone,  but  also  of  silica,  will  be 
necessary  to  fonn  a  blast-furnace  slag   of  a  proper  com- 


position and  melting  point  with  the  impurities  of  the  ore 
and  the  a-shes  of  the  charcoal  (the  latter  consisting 
principally  of  basic  matters.) 

For  this    purpose   a    ferruginous    sandstone  occurring 
close  to  the  work  will  prove  very  .serviceable  ;  the  follow- 
ing is  an  analysis  of  it : — 

Silica  ...  ...  ...  55 J    percent. 

Alumina  ...  ...   1  „ 

Ferric  oxide  ...  ...  38  „ 

Moisture  ...  ...     5|  „ 

For  the  production  of  rails  the  question  of  supplying 
"  spiegeleisen"  and  "  ferro-mangane.se"  for  the  Bessemer 
converter  or  open  hearth  furnace  will  become  of  im- 
portance ;  for  this  purpose  the  manganiferous  iron  oi'es  at 
Gosalpore  (please  see  Map  No.  2)  will  be  of  great  value, 
and  could  be  worked  to  "  spiegeleisen"  or  "  ferro-man- 
ganese." 

These  ores  occur  36  miles  south  of  Kutni,  close  to  the 
East  Indian  Railway,  and  can  therefore  cheaply  be 
brought  to  the  iron-works. 

The  forests  near  Jubbulpore  and  Kutni  are  well  known 
for  their  extent  and  the  quality  of  the  wood.  They  are 
of  a  similar  character  to  the  other  forests  in  the  Central 
Provinces  already  described.  It  may  be  mentioned  that 
the  charcoal  prepared  by  natives  of  India,  although  well 
burnt,  is  generally  in  such  small  pieces  that  it  cannot 
be  considered  very  suitable  for  the  blast-fumace  by 
this  reason.  As  besides,  their  method  of  burning  the 
charcoal  is  by  no  means  economical — neither  with  re- 
ference to  the  proper  utilization  of  wood,  nor  manual 
labor — it  might  not  be  out  of  place  here  to  draw  atten- 
tion to  a  simple,  though  effective,  method,  of  preparing 
charcoal,  practised  with  great  success  in  France  in  the  iron 
working  countries  of  Audincourt,  Belfort,  Bourgignon,  &c., 
which  method  can  easily  be  learnt  by  natives. 

The  pile  is  made  of  a  conical  shape,  21  feet  in  diameter 
and  9  feet  in  height.     (Please  see  Sketch.) 


A  strong  stake  is  driven  into  the  ground,  the  top  of 
Avhich  is  left  protruding  about  12  inches  ;  around  this  are 
placed  small  pieces  of  dry  wood  of  a  similar  length,  and 
standing  as  close  to  the  upright  stake  as  possible. 
Another  layer  is  formed  in  the  same  manner,  and  so  on, 
until  a  circle  of  about  four  feet  in  diameter  is  obtained. 
A  circle  of  one  foot  in  diameter  (having  the  top  of  the 
stake  formerly  driven  into  the  ground  as  the  centre)  is 
next  made  by  placing  the  wood  horizontally  side  by  side 
on  the  upright  pieces,  laying  others  on  these  in  a  similar 
manner,  until  the  pile  is  of  the  required  height,  thus 
forming  a  sort  of  chimney,  by  means  of  which  the  pile  is 
fired  ;  the  wood  used  here  being  dry  pieces  of  24  inches 
in  length,  but. split  rather  smaller  than  the  ordinary 
pieces. 

Outside  this  the  wood  is  placed  on  end  and  reclining 
inward,  this  being  continued  until  the  heap  is  of  the 
required  size.  The  top  half  of  the  heap  is  now  carefully 
examined,  and  any  crevices  between  the  wood  are  packed 
full  of  small  pieces  of  turf  and  charcoal  dust  to  exclude  the 
air.  The  heap  is  then  covered  with  newly  cut  turf, 
beginning  at  the  base  and  \vorking  towards  the  top,  each 
row  of  turf  overlapping  by  a  few  inches  the  previous 
one;  the    circular   hole   or    chinniey  being  left  open  fin- 


firing.  The  best  turf  for  this  purpose  is  that  grown  on 
loamy  soil,  that  from  clay  being  too  stiff,  and  leaving  a 
residue,  after  burning,  of  clods  instead  of  fine  soil. 

The  turf  may  bo  cut  of  any  convenient  length,  but  not 
over  a  foot  in  width,  the  quantity  required  being  about 
three  loads.  The  heap  is  next  fired  by  dropping  a 
quantity  of  burning  wood  and  some  dry  pieces  of  soft 
wood  into  the  opening   left  at  the  top. 

After  having  become  thoroughly  lighted  the  top  turf 
or  a  piece  of  wood  is  put  on,  which  completely  shuts  up 
the  chimney  when  the  process  of  charring  commences. 
During  the  period  of  burning,  constant  attention  is  re- 
c[uired,  day  and  night,  more  especially  should  the  weather 
be  stormy,  for  the  wind  blowing  for  sometime  from  one 
point  generally  causes  that  side  to  burn  very  rapidly  and 
"  flat  "  into  a  hole  ;  should  this  occur,  the  hole  nuist  at 
once  be  filled  with  knotty  logs,  which  should  bo  laid 
aside  for  this  purpose,  when  splitting  the  wood,  and 
re-covere<l  with  turf,  any  crevices  being  carefully  filled 
with  saw-dust  or  charcoal-dust  to  exclude  the  air. 
During  mild  weather  less  attention  is  re(|uired,  the  pit 
burns  uniformly  all  over  and  produces  the  best  charcoal 
The  time  re(|uircd  in  burning  varies  from  seven  to  nin^. 
days,  much    depending  on    the   state    of    the    weathe 
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mild  requiring  the  longest  period.  As  the  charring 
proceeds  the  turf  gradually  disixppears,  until  only  a 
slight  covering  of  burnt  earth  remains,  at  which  point 
the  pit  is  reduced  to  about  half  its  original  size. 

When  cool  the  pit  is  ready  for  opening,  the  charcoal 
being  extracted  by  means  of  a  light  rake  resembling  a 
drag,  but.  w-ith  much  finer  teeth  ;  ami  after  becoming 
thoroughly  cool,  is  stored  in  a  dry  shed  until  reciuired 
for  use. 

If  there  is  no  turf  available,  charcoal -dust,  moistened 
with  clay  water,  can  be  used  for  the  purpose  of  covering 
the  heap,  as  is  done  in  Styria. 

ft.  a  are  copper  tubes  leading  the  products  of  distil- 
lation (wood  vinagre,  creosot,  tar,  &c.)  into  wooden  boxes 
or  casks 

About  38  miles  south-east  of  Kutni  are  the  Umaria 
coal-fields. 

The  coal  occurs  there  in  great  quantities  and  is  sup- 
po.sed  to  be  of  good  quality. 

The  following  is  an  analysis  of  Umaria  coal  compared 
with  coal  from  Warora,  C.  P.,  and  with  Kurhurbaree 
coal : — 


Umaria 

Warora 

Kurhurbaree 

Coal 

Coal. 

Coal. 

(a.)  Fixed  Carbon    . . . 

*5% 

45i% 

63i% 

(b.)  Combu.stible  vol- 

atile matters     ... 

29% 

26% 

231% 

(c.)  Non-combustible 

volatile    matters 

(moisture) 

13% 

13^ 

14^*% 

12i^ 

(d.)  Ashes 

From  the  above  it  seems  that  the  Umaria  coal  is  more 
like  Warora  coal,  which  is  not  convertible  into  coke,  prin- 
cipally on  account  of  its  small  contents  of  fixed  carbon 
and  hydrogen. 

It  may,  however,  be  assumed  that  the  quality  of  the 
coal  will  improve  in  the  deeper  layers  by  changing  mois- 
ture and  a-shes  into  fixed  carbon. 

Nevertheless,  the  analysis  shews  that  the  Umaria  coal 
contains  a  good  percentage  of  combustible  volatile 
matters  (chiefly  carburetted  hydrogen),  which  will 
render  it,  under  circumstances,  very  suitable  for  use  in 
gas-furnaces  for  iron-works. 

If  charcoal  is  used  in  the  blast-furnace  very  little 
limestone  will  be  required  as  flux,  as  already  mentioned 
before. 

Should,  in  course  of  time,  coke  blast-furnaces  be  erect- 
ed, a  little  more  limestone  will  comparatively  be  re- 
quired, owing  to  the  greater  percentage  of  ashes  in  the 
coke,  containing  considerably  more  siliceous  matters 
than  charcoal  ashes. 

But  in  both  cases  the  question  of  supplying  sufficient 
limestone  will  not  become  of  great  importance  as  long 
as  Bijori  iron  ore  is  used,  which  contains  only  a  small 
amount  of  silica,  consequently  the  Kutni  limestone, 
which  is  of  excellent  quality,  and  which  occurs  quite 
close  to  the  ores,  will  cover  easily  and  cheaply  all  re- 
quirements. 
The  following  is  an  analysis  of  this  limestone  : — 

Carbonate  of  lime  . . .     94|  per  cent. 

„  magnesia  ...       8  „ 

iron  ...         i 

Insolubles  ...        1^  „ 

The  following  is  the  estimated  cost  of  the  above  men- 
tioned raw  materials,  per  ton,  delivered  at  the  place 
where  an  iron-work  might  suitably  be  erected  : — 

(a.)  Iron-ore  ...  Rs.     1     12 

(6.)  Charcoal  ...     ,,10       0 

(f.)Coal  4       8 

(d.)  Limestone  ...     „      2       8 

Fireclay  of  average  good  quality  occurs   close  to   Jub- 


bulpore  and  near  Amdary  (please  see  Plan  No.  2)  in  suffi- 
cient quantities. 

In  case  of  the  basic  Bessemer,  or  the  open  hearth  pro- 
cess being  introduced,  the  question  of  supplying  dolomite 
for  the  inner  fire-proof  lining  would  arise. 

Dolomite,  of  excellent  ([uality,  for  this  purpose    can  be 

had  from  the  marble  works  near  Jiibbulpore   and,  as  only 

small  pieces  of  dolomite   would   be   required,  the   refuse 

of  the  quarries,  which  can  be  had  cheaply,  should  be  used. 

The  following  is  an  analysis  of  this  dolomite  : — 

Carbonate  of  lime  ...    5.5'48  per  cent. 

„  magnesia         ...   4355        „ 

Oxide  of  iron  . . .     036       „ 

Insolubles  ...     OBI 

The  central  position  of  this  place  (being  far  away  from 
all  the  seaports  of  India)  in  connection  with  the  high  rail- 
way freight,  prevailing  on  iron  goods  in  India,  will  allow 
a  high  sale  price  for  iron  and  steel  goods,  produced  near 
Kutni,  to  the  neighbouring  indtistrial  countries  at  Jub- 
bulpore,  Allahabad,  Cawnpore,  Agra,  &c. 
(To  be  continued.) 


NOTES  FROM  HOME. 
(From  our  orvn  Correspondent. ) 

The  first  section  of  the  Birmingham  Cable  Tramway  has 
been  opened.  Tliis  section  extends  from  Colmore  Row- 
down  Snow  and  Constitution  Hills  to  the  Borough  Boundary 
at  Hockley  Brook,  a  distance  of  about  1 J  miles.  The  wire 
hauling  cable  is  3|in.  circumference  and  is  composed  of  six 
strands  of  nineteen  crucible  steel  wires  having  a  breaking  strain 
equal  to  95  tons  to  the  square  inch.  At  one  portion  of  tlie  line, 
there  is  a  curve  of  45  feet  radius  on  a  gradient  of  1  in  20, 
which  will  severely  test  the  economical  working  of  a  cable 
line.  The  cars  are  spoken  of  as  of  elegant  design  and  are  ar- 
ranged  to  carry   40  passengers. 

A  recent  issue  of  Engineering  has  an  illustrated  account  of 
the  Look  Out  Mountain  inclined  Railway,  being  a  paper 
read  before  the  American  Society  of  Mining  Engineers.  This 
is  a  cable  Railway,  constructed  by  Major  King,  of  the  United 
States  Engineering  Corp.s,  from  the  base  to  the  summit  of 
Look  Out  Mountain  near  Chattanooga,  Tenessee.  The  length 
of  the  track  is  4,360  feet  and  the  elevation  attained  is  1,170 
or  1  in  3 J.  The  cable  used  is  IJ  inch  in  diameter  and  com- 
posed of  six  strands  of  nineteen  wires  each.  An  interesting 
feature  of  the  work  is  the  simple  and  ingenious  plan  establishing 
telegraphic  relations  between  cars  and  engine-room,  by  whicli 
either  conductor  can  signal  directly  to  the  engineer  from  any 
part  of  the  line,  whether  the  car  is  moving  or  at  a    standstill. 

Lieutenant-Colonel  Findlay,  of  the  Engineer  and  Railway 
Volunteer  Staff  Corps  and  Associate  of  the  Institution  of  Civil 
Engineers,  recently  delivered  a  lecture  at  the  School  of  Mili- 
tary Engineering,  Chatham,  on  the  Management  and  Working 
of  an  English  Railway,  taking  as  his  example  the  London  and 
North- Western  Railway.  As  this  lecture  is  a  complete  record 
of  the  modern  improvements  in  our  Railway  working,  it  will 
no  doubt  be  found  of  great  value  where  Railways  ai-e  estab- 
lished in  new  countries. 

A  Bill  for  the  construction  of  the  Metropolitan  Outer  Circle 
Railway  has  just  been  passed  by  a  select  Committee  of  the  House 
of  Commons;  The  new  line  wliich  will  be  eighteen  miles  long 
will  commence  by  a  junction  with  the  District  Railway  at  Ealing 
Common  and  with  the  Great  Western  Railway  near  Ealing,  and 
wiU  pass  thence  via  Seedbury,  Kingsbury,  Hendon,  Finchley 
and  Southgate  to  a  junction  with  the  Great  Eastern  Railway 
at  Tottenham.  Short  spur  lines  will  also  be  constructed,  so 
uniting  the  new  line  with  the  Metropolitan  and  the  Great 
Northern  Railways. 

It  is  stated  that  the  London  and  South- Western  Railway 
are  making  experiments  in  compounding  Locomotives  with 
Engine  No.  446,  wliich  has  been  converted  to  a  compound, 
tlie  cylinders  being  18  inches  and  2G  inches  and  stroke  24 
inches.    The  steam  pressure  being  1601bs.  on  the    square  inch. 

At  a  meeting  of  the  Manchester  Association  of  Engineers  a 
paper  was  read  by  Mr.  Guthrie  on  the  Thermo  dynamic  Ana- 
lysis of  the  Gas  Engine.  In  the  course  of  tlie  paper  the  author 
described  iiis  patent,  the  chief  feature  of  wliich  is  bringing  in 
cool  air  from  the  opposite  end  of  tlie  cylinder  to  that  which 
so  far  has  been  universally  the  practice.  In  the  discussion 
which  followed  tlie  question  of  working  with  as  hot  a  cylinder 
as  possible  w;i,s  admitted. 
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The  Statistical  Atlas  of  Tiulia  prepared  for  the  Colonial 
and  Indian  Exhibition  and  published  by  Ranford,  consisting 
of  thirteen  maps  and  diagrams,  with  descriptive  letter 
press,  contains  useful  information,  but  tiie  AtliencKum  says  it 
falls  short  of  wliat  might  have  b(!en  expected  from  a  work  of 
this  description. 

A  further  discovery  of  gokl  has  been  made  in  Wales.  It 
is  now  stilted  to  have  been  discovered  in  Denbighshire 
Valley  known  as  Naut  Cle  hvyn  between  Llanennon  and 
Tregeiriog,  and  mining  operations  will  be  at  once  commenced 
tiiere.  It  is  stated  tliat  there  is  abundance  of  water  for  work- 
ing the  machinery. 

The  new  regulations  for  the  theatres  of  Madrid  have  been 
published.  They  prohibit  tiie  use  of  gas,  and  make  tlie 
adoption  of  the  electric  light  within  six  montlis  compulsory 
As  several  new  tlieatres  are  to  be  built  in  London,  it 
would  be  well  if  the  e.xample  set  by  the  Madrid  authorities 
were  followed  here  by  those  who  are  responsible  for  the  care 
of  these  buildings  and  the  safety  of  the  public. 

According  to  the  tables  of  Mr.  Dickenson,  it  appears  tiiat 
during  the  mouth  of  March  only  66  per  cent,  of  the  monthly 
rainfall  percolates  downwards,  as  against  78-.5  per  cent,  in 
February,  70-7  in  Januaiy,  100  in  December  and  85  in  No- 
vember. Mr.  Bailey  Denton,  in  referring  to  these  figures, 
points  outs  that,  as  our  rainfall  was  very  deficient  in  these 
months,  not  only  of  this  winter,  but  also  of  the  preceding 
wintei',  and  the  excess  of  this  March  has  been  composed  prin- 
cipally of  snow,  it  follows  that,  come  what  may,  our  springs 
nmst  be  very  low  this  sunuiier. 

The  British  Mekarski  Improved  Air  Engine  Company  have 
now  some  of  their  Tramway  cars  running  along  the  Cale- 
donian Road  from  King's  Cross  to  Holloway.  This  road  is  one 
of  the  busiest  in  London.  The  compressed  air  cars  take 
their  turn  with  the  horse  cars,  and  carry  their  share  of  tlie 
passenger  traffic.  By  means  of  stationary  engines  the  air  is 
pumped  into  reservoirs  to  a  pressure  of  4501bs.  on  the  square 
inch.  From  the  reservoirs  the  air  is,  when  the  car  is  coupled 
up  to  the  charging  pipes,  allowed  to  pass  into  reser\oirs 
(similar  to  those  in  the  engine-house,  but  smaller)  which  are 
carried  under  the  car  body.  The  car  is  four-wheeled,  one  pair 
being  used  for  driving.  To  the  driving  wheels  a  pair  of  liigh 
and  low  pressure  ordinary  working  cylinders  are  connected. 
The  first  of  these  is  .')|  inch  diameter  and  the  second  8  inch 
diameter.  The  air  in  passing  to  the  cylinders  pa.sses  through 
boiling  water  and  steam  of  601bs.  pressure  to  the  neck.  This 
causes  the  air  to  expand  and  prevents  the  formation  of  snow. 
There  are  also  other  advantages  claimed  for  the  system.  The 
trial  trips  wei-e  in  every  way  succe-isful. 


PROVINCIAL    RAILWAYS   IN  BENGAL. 

While  Railway  extension  is  being  carried  on  on  an  ex- 
tensive scale  in  all  the  provinces  of  India,  with  tlie  exception 
of  the  Bengal- Nagpore  line,  there  is  perhaps  nothing  beii\g 
done  in  this  province  where  for  want  of  the  means  of  car- 
riage many  parts  in  the  interior  are  still  beyond  the  reach 
of  the  modern  advantages  of  transport,  and  both  trade  and 
agriculture  may  be  said  to  be  existing  there  in  a  most  inac- 
tive state.  One  who  has  spent  his  time  in  North  Bengal, 
with  an  observant  eye,  cannot  fail  to  be  struck  with  the 
great  difference  in  the  material  condition  of  the  ryots  from 
what  is  seen  in  parts  of  west  Bengal  comprising  portions  of 
the  Districts  of  Hooghly,  Burdwan  and  Bankurah. 

There  cannot  be  a  divided  opinion  on  the  point  that  since 
the  opening  of  tiie  Northern  Bengal  State  Railway  a  new 
era  has  dawned  upon  that  part  of  the  country,  both  with 
regard  to  its  progress  in  trade  and  agriculture.  The  old 
routes  of  river  traffic  have  been  diverted  to  the  Railway,  and 
e\ery  Railway  station  presents  the  existence  of  a  very  brisk 
trade  by  the  huge  heaps  of  merchandise  awaiting  de.spatch. 
The  opening  out  of  the  interior  of  that  country  by  the 
gi'adual  extension  of  a  system  of  feeder  roads  has  placed  the 
<;ultivator  in  a  position  totally  independent  of  the  neighbour- 
ing money  lender  or  grain  dealer,  who  in  days  gone  by  did  his 
l)est  to  squeeze  out  as  much  as  possible  from  the  ryot,  and  left 
him  very  little  margin  for  the  fruits  of  his  hard  toil.  He  is  no 
longer  subject  to  the  schemes  of  tlu;  village  usurer,  and  being 
within  easy  reach  of  the  Railway  is  sure  of  being  able  to  com- 
mand the  best  value  for  his  goods  directly  they  can  be  brought 
to  the  nearest  Railway  station,  where  there  prevails  a  very  keen 
competition  amongst  the  mercliants.  This  sy.stem  of  Rail- 
-ways  has    therefoie    proved   a   great  boon  to    the   country 


through  which  it  has  passed,  and  will  continue  to  extend  its 
blessings  by  the  increased  stimulus  the  people  are  meeting 
with  from  its  advantages.  This  st;ite  of  affairs  presents  a 
most  striking  contrast  to  the  miserable  and  backward  condi- 
tion of  the  people  of  South- West  Bengal,  where  though  land 
is  fertile  and  the  country  rich  in  mineral  and  jungle  products, 
yet  from  a  .sad  want  of  the  means  of  communication  and  en- 
couragement, the  people,  poor  as  they  already  are,  are  get- 
ting into  a  gradually  woi-se  condition  of  life.  The  difficulty 
of  transport  which  the  old  primitive  bullock  cart  supplies 
for  the  present,  has  pai'alyzed  trade.  Cart  traffic  again 
is  possible  only  for  the  dry  months  of  the  year,  but  it 
does  not  pay  people  to  cart  merchandize  to  long  distances  to 
reach  the  E.  I.  Railway,  between  which  and  the  country  are 
wide    dry    rivers    such  as   the   Dalkipore  and  the  Damoodah. 

During  the  rains  the  difficulty  is  increased  ;  for  then, 
these  rivers,  bad  as  they  are  from  the  hill  torrents  of  Chota- 
Nagpore,  prove  dangerous  for  navigation,  and  at  the  same 
time,  fall  so  suddenly  that  they  cannot  retain  water  deep 
enough  for  the  draught  of  laden  boats. 

This  state  of  things  will  continue  until  impro\ed  means 
of  communication  are  supplied.  The  extension  of  the  pre.sent 
Tarkessur  Railway  across  the  Damoodah  to  Jehanabad,  and 
from  there  on  in  a  westerly  direction  till  it  joins  the  Bengal 
Nagpore  line  at  some  point  either  at  Purulia  or  Raghunath- 
pore  passing  along  its  course  the  towns  of  Kotulpore,  Bishen- 
pore  and  Bankurah,  which  apart  from  their  being  great 
centres  of  trade,  are  seats  of  the  Civil  and  Criminal  Courts, 
would  meet  the  need. 

That  such  a  line  would  be  paying  can  be  judged  from  the 
success  which  the  small  bit  of  the  line  to  Tarkessur  has  al- 
ready achieved.  This  success  is  said  to  be  mainly  due  to 
passenger  traffic  to  and  from  the  shrine  at  Tarkessur.  The  ex- 
tension of  the  line  to  the  Bengal  Nagpore  Railway  will  aug- 
ment the  passenger  traffic  immensely,  as  well  as  de\elope  a 
large  goods  traffic. 

Beyond  the  bridging  of  the  two  ri^■ers  Damoodah  and 
Dalkepur,  the  construction  of  the  line  would  not  be  attended 
with  any  Engineering  difficulties.  The  country  is  generally 
open  and  flat,  except  at  the  extreme  western  end  ;  where  it  is 
rocky,  and  not  subject  to  inundation  ;  and  as  the  line  would 
run  parallel  to  that  of  the  fall  of  the  country,  any  other  heavy 
bridging  would  not  be  necessary.  Labor  is  plentiful  and 
building  materials  are  easily  obtainable. 

Ram  Nath   Bhuttaciiarjee. 


%\xt  (^aztXits. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  April  28,  1888. 

Lower  Bwmtt. 

Mr.  W.  Chadwick,  Executive  Engineer,  4th  grade,  temporary 
rank,  Toiingoo-Maudalay  Extension,  Burma  State  Railway,  is 
granted  fiulough  for  12  moiitli3,  tog-^ther  with  the  usual  aubsi- 
Hiai-y  leave,  with  effect  from  such  date  as  he  may  avail  himself  of 
the  same. 

Mysore,  April  28,  1888. 

Mr.  B.  P.  Raghavalu  Naidu,  Assistant  Engineer,  having 
returned  on  the  forenoon  of  the  21at  instant,  from  the  leave 
granted  in  Notification,  dated  29th  March  1887,  he  is  posted  to 
the  Tumkur  Division.    To  join  at  once. 

Madras,  May  1, 1888. 

The  following  postings  are  ordered:  — 

Major  A.  R.  F.  Dorward,  R.E.  Executive  Engineer,  2nd 
grade,  will  be  considered  as  attached  to  the  office  of  the  Chief 
Engineer,  Public  Works  Department,  from  the  13th  April  1888, 
the  date  of  his  return  to  Madras  from  military  duty  in  Burma. 

Ciiptain  W.  D.  Lindley,  r.e..  Assistant  Engineer,  Ist  grade, 
to  the  V.  Circle,  Presidency  Division. 

Mr.  F.  J.  Wilson,  Executive  Engineer  4th  grade,  temporary 
rank,  ia  granted  furlough  for  sixteen  months  from  or  after  Ist 
July  1888. 

Bombay,  May  3, 1888. 

His  Excellancy  the  Right  Honorable  the  Governor  in  Council 
is  pleased  to  make  the  following  appointments  ;— 

Mr.  J.  E.  Whiting,  M  A.,  M.Inst.C,E.,  to  act  as  Chief 
Engineer  for  Irrigation  and  Superintending  Engineer,  Central 
Division,  with  the  title  of  Chief  Engineer,  Central  Division,  vice 
Colonel  C.  A.  Goodfellow,  v.c,  U.E.,  proceeding  on  furlough. 

Lieutenant-Colonel  J.  D.  Crnicksliank,  r.e.,  to  act  as  Supperin- 
tending  Engineer,  Southern  Division,    vice  Mr.  Whiting. 

Mr.  W.  H.  LeQueane  to  act  as  Executive  Engineer,  Nira 
Canal. 
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Mr.  W.  L.  S.  L.  Cameron,  Assistant  Engineer,  1st  grade, 
is  allowed  furlough  for  one  year. 

Punjab,  May  3,  1888. 

Lieutenant  H.  C.  I.  Birwood,  r.e..  Assistant  Engineer,  2nd 
grade,  from  the  Dera  Ghazi  Khan  Provincial  Division  to  the 
Peshawar  Provincial  Division. 

India,  Hay  5,  1888. 

Mr.  T.  English,  Honorary  Assistant  Engineer,  3rd  grade.  Cen- 
tral Provinces,  is  transferred  temporarily  to  the  Simla  Imperial 
Circle. 

Mr.  P.  E.  Langley,  Sub-Engineer,  1st  grade,  State  Railways, 
is  granted  the  honorary  rank  of  Assistant  Engineer. 

The  undermentioned  passed  students  of  the  Thomason  College 
are  appointed  to  the  Public  Works  Department  as  Apprentice 
Engineers,  and  posted  as  follows  : 

Burma. 
Mr.  V.  C.  French. 

Assam. 
Mr.  W.  E.  Knight. 

SlateRnxhfnys. 
Mr.  H.  W.  Perry 
Mr.  J.  Eaglesome. 

Messrs.  H.  W.  Perry  and  J.  Eaglesome,  Apprentice  Engineers, 
are  posted  to  the  establishment  under  the  Director-General  of 
Railways. 

The  services  of  Mr.  "W.  E.  Meares,  Executive  Engineer,  3rd 
grade,  North-Western  Provinces  and  Oudh,  are  placed  at  the 
disposal  of  the  Government  of  Madras  for  employment  on  the 
South  Indian  Railway. 

The  Governor-General  in  Council  is  pleased  to  order  the  follow- 
ing promotions  and  reversion  of  Executive  and  Assistant  En- 
gineers attached  to  the  several  Local  Administrations,  with  effect 
from  the  dates  specified  : 

Mr.  J.  B.  Leventhorpe,  from  Executive  Engineer,  4th  grade, 
sub.  pro  tern.,  to  Executive  Engineer,  4th  gr^ide,  permanent,  from 
1st   November  1887. 

Mr.  C.  O.  Leefe,  from  Executive  Engiueer,  4th  grade,  temporary 
rank,  to  Executive  Engineer,  4th  grade,  sub.  pro.  tern  from 
Ist  November  1887. 

Mr.  H.  R.  F.  Ash,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary,  from    1st  November,  1887. 

Mr.  H.  G.  Billings,  from  Assistant  Engineer,  2nd  grade,  to 
Assi.stant  Engineer,  1st  gradp,  permanent,  from  1st  November, 
1887. 

Mr.  R  D.  Buck,  from  Assistant 'Rngineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary,  from  30th    January  1888. 

Mr  R.  H.  TIckell,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  sjrade,  temporary,  fromlst  February  1888. 

Rao  Dhondoo,  Sikharara  Sathaye,  Sahil),  from  Ass  istant  En- 
gineer, Ist  grade,  to  Executive  Engineer,  4th  grade,  temporary, 
from  2nd  February  1888. 

Rio  Dhondoo,  Sakharam  Sathaye,  Sahib,  from  Executive 
Engineer,  4th  grade,  teraporarv  rank,  to  Assistant  Engineer, 
Ist  grade,  temporary,  from  20th  February  1888. 

Rao  Dhondoo,  Sakharara  Sahathye,  Sahib,  from  Assistant  En- 
gineer, 1st  grade,  to  Executive  Enginei^r,  4th  grade,  temporary, 
from  20tli  March  1888. 

Major  F.  Firebrace,  R.E.,  Consulting  Engineer  for  Railways, 
Bombay,  and  Joint  Secretary  to  the  (-lovernraent  of  Bombay 
in  the   Railway    Department,  is  granted  six  months'  special  leave. 

Major  R.  A.  Sargeaunt,  re..  Class  I.,  1st  grade,  temporary  rank 
of  the  Superior  Revenue  Establishment  of  State  Railways,  is 
appointed  to  officiate  as  Consulting  Engineer  for  Railways, 
Bombay,  during  the  absence  of  Major  Firebrace,  R.E.,  on  special 
leave,  or  until  further  orders. 

N.  W.  P.  and  Oudh,May5,  1888. 

Irrigation  Branch. 

In  anticipation  of  the  approval  of  the  Government  of  India, 
Mr.  J.  S.  Beresford,  Executive  Engineer,  Ist  grade,  is  appointed 
to  officiate  as  Superintending  Engineer  during  the  absence  of  Mr. 
A.  J.  Hughes  on  privilege  leave,  and  is  posted  to  the  charge  of 
the  II.  Circle,  IrrigatioH  Works,  vice  Major  F.  V.  Corbett,  k.b., 
tninsferred  to  the  III.  Circle.  Major  Corbett  made  over  and  Mr. 
Beresford  received  chartte  on  the  forenoon  of  the  25th  April  1888. 

Mr.  J.  S.  Beresford,  Executive  Engineer,  1st  grade,  was  attach- 
ed to  the  Chief  Engineer's  office  on  special  duty  from  the  16th  to 
the  24th  April  1888,  inclusive. 

Major  F.  V.  Corbett,  r.k  ,  is  transferred  from  the  II.  to  the 
charge  of  the  III.  Circle,  Irrigation  Works,  during  the  absence  of 
Mr.  Hughes  on  privilege  leave,  or  until  further  orders.  Mr. 
Hughes  made  over  and  Major  Corbett  received  charge  on  the 
forenoon  of  the  25tli  April  1888. 

Buildings  and  Roads  Branch. 

With  reference  to  Railway  Branch  Notification,  dated  24th 
April  1888,  Mr.  W.  G.  Wood,  Assistant  Engineer,  Ist  grade,  is 
poate<l  to  the  Gonda  district  as  District  Engineer,  vice  Mr.  G.  C.  P. 
Barnardo,  Executive  Engineer. 

Mr.  H.  H.  Roden,  Assistant  Engineer,  Ist  grade.  District  Engi- 
neer, Jhansi,  is  granted  furlough  for  one  year  and  six  months, 
with  effect  from  such  date  as  he  may  be  relieved  of  his  duties. 


Railway   Branch. 

The  services  of  Mr.  W.  G.  Wood,  Assistant  Engineer,  1st  grade, 
Lucknow-Sitapur  Railway,  are  replaced  at  the  disposal  of  the 
Buildings  and  Roads  Branch. 

Mr  W.    G.    Wood,    Assistant   Engineer,    1st  grade,  Lucknow- 
Sitapur,  and  Seramau  Railway,  passed  the  Departmental  Standard 
Examination  in  Hindustani  on  the  2nd  April  1888 
Irrigation  Branch. 

Colonel  E.  C.  Garstin,  Executive  Engineer,  1st  grade,  from  the 
Hansi  Division,  Western  Jumna  Canal,  which  he  left  on  the  fore- 
noon of  the  Ist  April  1888,  to  the  Patiala  Division,  Sirhiud  Canal, 
which  he  joined  on  the  forenoon  of  the  9th  April  1888. 

Colonel  Garstin,  took  over  charge  of  the  Patiala  Division. 
Sirhind  Canal,  and  of  the  Canal  Agency  Office  from  Major  S.  L. 
Jacob,  R  E.,  on  the  afternoon  of  the  17th  April  1888. 

Major  S.  L.  Jacob,  r.e.,  Executive  Engineer,  Ist  grade,  from 
the  Patiala  Division,  Sirhind  Canal,  which  he  left  on  the  after- 
noon of  the  17th  April  1888,  to  the  Office  of  Superintending 
Engineer,  Sirhind  Canal  Circle,  of  which  he  took  over  charge  from 
Mr.  T.  Higham,  Superintending  Engineer,  on  the  forenoon  of  the 
I8th  April  1888. 

Assam,  Hay  5,  1888. 

Furlough  for  nine  months  together  with  the  necessary  subsidi- 
ary leave,  is  granted  to  Mr.  R.  E.  Nelson,  Executive-Engineer, 
Second  grade,  and  District  Eni;ineer,  Go.llpdra,  with  eff'ect  from 
3rd  July  1888,  or  such  subsequent  date  on  which  he  may  avail 
himself  of  the  same. 

Rai  Sahib  Brij  Mohonlal,  B.  A.,  Assistant-Engineei-,  First  grade, 
is  appointed  to  officiate  as  District  Engineer,  Goalpilra,  during  tfie 
absence  on  furlough  of  Mr.  R.  E.  Nelson,  or  until  further  orders. 

Bengal,  May  9, 1888. 

Mr.  J.  P.  Cleghorii,  Executive  Engineer,  is,  on  return  from 
leave,  posted  to  the  Office  of  the  Superinteding  Engineer,  Eastern 
Circle,  as  a  temporary  arrangement. 


intitdii  (Eitgiiieering  patent  Register. 


RECENT  BRITLSH  P.\TENTS. 

Maxl'factuke  of  .Stebl, — B.  H.  J'hwaite,  Liverpool,  and  J.  Hoble, 
Middlnshroiir/k. — Tins  invention  introduces  certain  improvements  into 
the  process  described  in  Patent  No.  11 972  of  18S6,  granted  to  K.  H. 
Thwaite.  The  molten  meto  I  from  the  blast  fui'nace  is  run  direct 
to  a  receiver.  After  a  sufficient  (juiintity  is  accumulated,  it  is  tapped 
into  the  ladle,  which  runs  on  rails  on  an  upper  floor,  This  upper 
floor  is  Ijuilt  at  fuch  a  height  above  the  ojjen  hearth  furnace  as  to  be 
level  with  the  upper  end  ot  a  Thwaite  vertical  pneumatic  converter 
placed  on  the  centre  of  the  furnace  roof.  Open  hearth  recupe.ator 
vessels  are  placed  on  this  upper  floor.  The  melted  pig  is  nui  from  the 
ladle  into  the  Thwaite  convertor,  in  its  course  through  which  it  is 
partially  converted  by  the  air  blast.  The  bath  of  the  open  hearth 
fmuace  is  made  shallow,  so  that  a  large  surface  of  metal  is  exposed. 
When  phosphoric  pig  iion  is  employed,  a  preliminary  basic  open 
hearth  and  inclined  furnace  is  substituted  for  ihe  basic  cupola.  The 
inclined  heartli  furnace  has  several  levels,  on  which  the  pig  iron  can 
be  rapidly  charged  an<l  melted .  A  finely  ground  limestone  is  there 
added  to  the  metal,  in  order  to  increase  the  basic  character  of  the 
slag.  A  recuperative  an-angement  is  provided  in  this  inclined  furnace 
for  the  removal  ot  the  phosphoric   element ;    and  a  second    furnace  of 


silieious  material  afterwards  receives  the  metal  in  its  pure  state.  The 
inventors  specify  several  arrangements  of  plant  for  carrying  out  this 
process,  one  of  which  is  illustrated  in  vertical  section  in  the  accom- 
panying (iingram.  The  funiaeo  is  made  circular  in  plan  ;  its  under 
side  is  surrounded  by  a  casing  A,  enclosing  an  air  space  B.  This  air 
space  is  connected  with  another  at  (/,  which  in  its  tuni  is  connected 
to  the  air  reversing  valve  D,  so  tliat  the  heat  radiated  from  the  side 
of  the  furnace  is  utilised  hy  being  re-added  to  the  internal  heat  of  the 
furnace.  The  tiipping  spout  is  shown  at  h).  the  Thwaite  converter  at 
K,  the  cupola  at  (;,  and  the  receiver  at  H.  'J'he  upper  part  of  the 
converter  communicates  with  the  gas  supply   flue  I,  so   that  it    can  be 
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heated  to  a  high  temperature  before  the  metal  is  tapped  from  the 
receiver  H.  The  air  to  support  the  combustion  of  the  gaseous  fuel 
in  the  converter  passes  through  the  metal  ingress  J,  which  can  be 
entirely  covered  with  a  fire  clay  plug  K.  The  reversing  valve  arrange- 
ment is  placed  on  the  upper  floor  ;  L  is  the  air  valve  connected  to 
the  air  recuperator  vessel  M,  and  the  gas  valve  N  communicates  with 
the  gas  recuperator  0.  The  valves  are  connected  to  the  chimney  flue 
junction  P  by  means  of  the  lined  flues  Q.  The  inventors  make  five 
claims  for  the  process  and  the  plant  described, — No.  16497.  December 
1st,  1887. 

In  the  matter  of  the  Indian  Companies  Act,  1882. 

AND 

In  the  matter  of  the  Deoghup  Mining  Company,  Ld. 

FOR  SALE. 


THE  mining  and  otlier  rights  of  the  above  Company  in 
Mouzahs  Toolsitar,  Loth  Bedooa,  Churkidangi,  Bissen- 
pore,  and  Mongua  Reidee,  in  Talook  Ropinee  in  the  Sub- 
district  of  Deoghur,  in  the  Sonthal  Pergunnahs,  comprising 
6,0.57  biggahs,  or  thereabouts,  under  a  lease,  dated  the  29th 
May  1883,  for  149  years  from  29th  May  1883,  and  as  to 
Mouzahs  Toolsitar  and  Churkidangi  under  conveyances 
from  the  Mustagirs  tliereof  respectively. 

2 — The   Engines,    Plant,    Machinery,    and    Stores   of    the 
above  Company,  at  Deoghur,   including  (among  other  things) 
1 — Tubular  Engine  Boiler  vcith  fittings  complete. 
1 — Tangye's  Vertical  Boiler  with  fittings  complete. 
1 — Winding  Engine  with  fly  wheel  and  drum. 
2 — Special  pumps. 
1 — Crab  winch. 
For  full  particulars    apply   to   the    undersigned,  by   whom 
offers  will  be  received  up  to  the  31st  May  1888. 

DIGNAM,  ROBINSON  &  SPARKES, 

Attortieya  for  the  Liquidator 

of  the  ahovenamed  Company. 
4,  Strand,  Calcutta  ;    ( 

2ith  AprillSSa.  i  (118) 


A    GREAT    WANT   SUPPLIED, 
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Sole  Agents  for  Bengal. 


Calcutta  Plumbing  &  Gas  Fitting  EstaMishuient. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
.supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer 
Proprietor. 


WANTED, 

FOR  immediate  employment  on  construction,  a  thoroughly 
good  Permanent  Way  Inspector.  For  Terms,  &c., 
apply  to  Executive  Engineer,  Nandicanama  Division, 
Bellary-Kistha  State  Railway,  Nandyal,  Kurnool  District, 
Madras  Presidency,  enclosing  copies  of  certificates,  which  will 
not  be  I'eturned. 

WANTED. 

AN  experienced  native  Permanent  Way  Inspector  for  main- 
tenance. Salary  Rs.  80  per  mensem,  rising  to  Rs.  100. 
None  but  those  holding  certificates  need  apply,  copies  of  which 
should  be  forwarded.     Apply  to— 

CHIEF  ENGINEER, 
Southern  Maiir.\tta  Railway,  Dharwar. 


WANTED, 

Two   DRAFTSMEN,    Pay  Rs.    60  each.      Must   also 
be  able  to  Estimate  and  take  out  quantities. 
One  Sub-Divisional  Clerk  on  Rs.  40. 
Applj',  with  copies  of  Testimonials,  to — 

DISTRICT  ENGINEER, 
Benrjal-NagpuT  Railway, 

Umaria. 

BEST    MIRZAPUR    STONE. 

The   Mirzapur  Stone  and   Trading   Co.,  Cut-Stone  Contractors    and  Quarrynien 
Mirzapur,  can  supply — 


Flagging 
Pillar  Bases  . 


. .     Roofing. 

..     Coping. 

And  all  de.'^criptions  of  Cut-Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO., 
4,  Cihe  Ghat  Street,  Calcutta. 
(109)  Depot— Sulkea,  Calcutta. 


(108) 


NOTICE. 

Bengal-Nagpur  Railway. 

\»L  Sealed  tenders  for  the  supply  of  30,000  cubic  feet  of 
teakwood  scantlings  required  for  the  construction  of  Broad 
Gauge  Railway  Carriages  in  the  Nagpur  Workshops,  B.-N. 
Railway,  will  be  received  by  the  Agent  up  to  noon  of  the 
30th  May  and  will  be  opened  by  him  then  and  there  in  the 
presence  of  all  parties  who  may  choose  to  attend. 

Ind.  The  timber  to  be  seasoned  and  sound,  cut  perfectly 
straight  and  and  square  to  be  free  from  knots,  flaws  or  cracks. 
Sizes  of  scantlings,  and  terms  and  conditions  of  tender  along 
with  form  of  tender  may  be  obtained  from  Locomotive  and 
Carriage  Superintendent,  B.-N.  Railway,  Nagpur. 

3rd  Seals  of  tenderers  unable  to  write  will  not  be  accept- 
ed ;  they  should  have  their  marks  verified  by  witnesses. 

4</t.  Covers  to  be  superscribed  "  Tender  for  Teakwood 
scantlings  for  Bengal-Nagpur  Railway. 

hth.  The  tender  may  be  in  part  or  for  whole  requirement 
and  the  Agent  reserves  to  him.self  the  right  to  accept  in 
whole  or  in  part,  but  in  the  event  of  his  accepting  in  part 
only,  and  the  tenderer  failing  to  take  up  the  contract,  the  whole 
earnest  deposit  will  be  confiscated. 

6<A.  Tenders  without  earnest  money  of  Rs.  1,000  will  not 
be  attended  to. 

1th.  The  Agent  reserves  to  himself  the  power  of  rejecting 
any  tender  witliout  assigning  a  reason,  and  does  not  bind 
himself  to  accept  the  lowest  or  any  tender. 

Nagpur;        )       ,,,..  T  R.  WYNNE, 

^th  April  \%%9,.     ]       ^       '        Agent  and  Chief  Engineer. 
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THOMSON  &  MYLNE'S 
PATENT  SnaABCAXTE    MILLS. 
Fop  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &,  MYLNE, 

liKHKKA.    K.  I.    RAILWAY  ; 

or  6,  Commercial  Buildings,  Calcutta. 
(103) 


E.    T.    O.    BLET^TD 

HIGHLAND    WHISKY, 

Rs.  25  per  dozen. 

GISBORNE'fe  CO, 


(87) 


40,  sm^A.j^i:>, 


SINGARENI  COAL  MINES. 

WANTED. 

Coal  Mining  Contractors  having  good  control  of  labor. 
Cash  will  be  advanced  to  reliable  parties  to  assist  in 
bringing  miners. 

Pit  Carpenters,  Fitters  and  Blacksmiths  also  reqnired. 
Good  men  will  be  well  paid. 

Apply  or  address — 

MINING  ENGINEER, 

Hyderabad  ( Deccan)  Company, 

Secunderabad. 


McKENZIE  &  CO.    Sind  Metal  Mart, 

IRON  WORKS  AND  FOUNDRY,  KARACHI. 

Have  in  Stock  orj>n  the  irat/  out  :— 

Portalilc  Kngines  of  sizes. 
\'crtioal  Engines  and 
Boilers  of  sizes. 
Steam  Pumps  witli  and 
witlioiit  Boilers.  Con- 
tractors' Pumps, 
Pumps,  Lift  and  Force. 
Centrifugal  Pumps. 
^Lathes — self-acting,   slid- 

»'     iiig,       surfacing       and 

.....I .. -v,.i.,,..,.    ,.  ...;i.j;  aud  .Screwing  Machines.  

ilortar     Mills.        Klour     Mills.        Cold      Rail-sa«ing^J^^5 

Machines.  Crab  Winches,  Pulley  Blocks,  Lifting  Jacks  and  Cliains. 
Cast  Iron  Pipes  and  Sluice  Valves.  Wrot  Iron  Tubes  and  Fittings. 

Pickaxes,  Shovels,  Powralis,  Drills  and  Crowbars. 
Portland  Cement,  Gillingham's,  White's  and  Burger  Baron's. 
Galvanized  Sheets,  CoiTugated  and  Plain. 
Bar,  Angle  and  Tee  Iron  of  ordinary  sizes  and  sections. 
Engineers'  and  Contractors'  tools  and  stores  supplies  with  promptitude 
and  at  moderate  rates. 

9.S)  Agrenta  for    MAESHALL  S017S  8s  CO.,  Oains'boroueli. 


ESTABLISHED   MORE  THAN  100  YEARS. 
Coach  Builders  to  all  the  Viceroys  and  most  of  the  nobility  of  India 

Fi\e  Jledals  for  excellence  of  work. 
Carts  as  per  illusti-ation  from        ...  ...  ...  Rs.  375 

Pli.etons  from  ...  ...  ...  ••.     ,,     700 

Only  best  procurable  Materials  used  and  all  work  guaranteed.    Mate- 
rial supplied  at  tlie  lowest  rates.    Catalogues  on  application. 

(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 

WESTERN 


[29] 


HOTEL, 

BOMBAY. 


India   Mm  Sheets. 

BEST  QUALITY. 

FORNARO  BROTHERS, 

8  Mangoe  Lane. 

V79) 


The  ENCINEERINC  &  MINING  JOURNAL. 

ScBSCRiPTioN  Price,  includhig  postage  for 
India  and  all  countries  in  the  Postal  Union, 
$5=20*.  =  R8.  14  per  annum.  All  payments 
must  be  made  in  advance. 

rphe  Scientific  Publishing  Co., 

27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 

TRAUTWINE'S 

FOCEET  BOOZ. 

"  Beyond  all  question  the  best  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared."— "Manual  for  Railroao  En- 
CINEERS,  by  Prof.  George  L.  Vose,  O.E. 

JOHN  WILEY  &  SONS,  New  York. 
(72)  E.  &  F.  N.  SPON,  London. 


PATENT  POCKET  SLIDE  RULES, 

For  Engrineerine:  Calculations, 

For g'ivin^  at  si^ht  results  which  ivfiuid  othenvis* 
be  only  obtained  by  ivorkins;  tedious  mathematictU- 
formula. 

Uesignod  and  patented  by  LALA  GANG  A  RAM 

A.  M.  I.  C.  E,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 

No.  I. --For  Scantlings  of    Timber  in  Beams  and' 

^  f  Joists,  .ind  for  Strains  on  Trusses,   Ap* 

plicable  to  all  forms  and  Spans.     Price 

^  Rs.    ..  ..  ..10 

?3    No.  2.  — For  Thickness  of  Retaining  Walls  (level 
topped  and  surcharged),  all  shapes  and 
heights,  under  all   possible  conditions. 
Price  Its.  . .  . .  ..6 

No.  3.— For  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  Ac,  all  form  and  spans)  ; 
Bending  and  Shearing  Strains  found 
direct  WITHOU  r  CALCULATIONS 
Bars  requiring  counter -bracing  deter- 
«•  mined  at  sight.     Price  Rs.  ..  10 

r:  \  FULL  SET  FOR  Rs.  24 

Illustrated  Pamphlet  of  Instructions,  shewing 
several  examples  worked  out,  accompany  each  in- 
strument.   Pamphlet  separate,  8  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 


GEO.  GAHAGAN  &  CO., 

ENGINEERS,    FOUNDERS,    AND    TIMBER  MERCHANTS. 

CASTINGS  UP  TO  30  TONS  DAILY.    FORCINCS  UNDER  STEAM  HAMMER.    RIVETTINC  BY  HYDRAULIC  RIVEHER. 

Desigtci  and  Estimates /wnished  for  Bridges,  Roofs,  and  all  kinds  of  Iron  and  Brass  ivorh. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN  FIRMS:— 
BrO'Tm   and   May's    Portable    Engines,    Vertical    Engines,    and    Centrifugal  Pumps.     The  Rlienisll  Dynamite 

Company-    Tlie  TJnited  Rhenish  "Westphalian  Q-unpowder.    Lee  and  Son's  Celebrated  Portland  Cement 

J-  S^MOrff^n  and  Son's  Mangalore  Tiles. 

FOR  SALE  : — Corrugated  Iron,  ("Ash  and  Lacy's"  veil-known  Globe  Brand,)  Plate,  Bar,  Angle  and  Tee  Iron,  Oast  and 

Wrought  Iron  Piips  and  Fittings,  Tools,  &c. 
Qlaseo'v  Coats  Iron  and  Steel  Compaay's  Steel  and  Irsn  Angrles  and  Tees.   Flat,  Hound  and  Square  bars  "  Coats  Best." 

No.  1  Dynamite  •■  •••  Bs.  1    6  per  lb.     I    No.  1  Blasting  Gelatine  ...  •.   Rs.  1    12  per  lb. 

Treble  Dynamite  Detonators  •.     ,,    2  10  per  100    |   Gelatine  Detonators         ...  .-     ,,2    14  per  100 

(44)  BELLASIS  ROAD,   BYCULLA,  BOMBAY. 
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The  Office  of  Publication  of  ItiBian  digmeeriiig  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

Oeneral  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptimis  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 
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Gardsbr.— Accidentally  drowned  on  May  1,  1888,  by  the 
«inking  of  a  steam  launch  in  the  River  Hooghly,  Alexander 
Gardner,  Foreman  Engineer,  Messrs.  Burn  and  Company,  Howrah 
Iron  Works  (late  of  Khangaum,  West  Berais  H.  A.  D.) 


JEYPUR    GAS    WORKS. 

If  all  the  chief  towns  in  the  Independent  Native  States 
received  the  same  attention  from  their  rulers  as  Jeypur, 
the  capital  of  the  model  principality  in  all  India,  it  would 
be  a  matter  for  congratulation  not  only  to  the  Feudatory 
Princes,  but  also  to  the  Paramount  Power.  Visitors  to 
Jeypur  cannot  help  being  struck  with  the  real,  substan- 
tial improvements  which  have  been  inaugurated  there 
within  the  last  few  years,  while  other  princes  have 
squandered  fabulous  sums  in  securing  their  personal 
comforts  or  in  useless  displays.  Jeypur  has  always  taken 
the  lead  in  studying  the  conveniences  of  its  subjects  and 
ministering  to  their  wants.  This  is  nowhere  more  apparent 
than  in  works  of  public  utility  which  abound  in  that  place, 
and  of  which  gas  forms  a  prominent  feature.  We  have  before 
us  two  reports  on  the  oil  gas  works,  separated  by  several 
years,  one  for  1880  when  the  scheme  had  just  been  intro- 
duced, and  the  other  for  1887.  The  total  cost  of  these 
works  was  about  Rs.  3,17,822,  and  for  the  first  six  months 
of  the  Raj  official  year,  that  is  from  September  1879  to  March 
1880,  the  cost  of  the  materials  used  was  C.Rs.  23-2-5 
per  1,000  cubic  feet,  but  if  the  establishment  be  included, 
the  cost  comes  up  to  C.Rs.  29-7-8  per  1,000  cubic  feet. 

It  was  about  this  time  Mr.  Tellery,  an  expert  and 
a  most  energetic  officer,  was  placed  in  independent 
charge  of  the  gas  works,  and  he  managed  to  effect  a  great 
saving,  for  in  the  next  .six  months,  that  is  from  the 
1st  March  1880  to  Ist  September  1880,  he  managed  to 
reduce  the  cost  of  manufacture  from  Rs.  23-2-5  to 
Rs.  18-1-8  per  1,000  cubic  feet.  During  the  first  six 
months  the  total  gas  produced  was  672,771  cubic  feet,  and 
during  the  last  six  months  511,873  cubic  feet.  This  is 
accounted  for  by  the  fact  that  owing  to  the  shortness 
of  nights  in  the  summer  a  smaller  quantity  of  gas  was 
consumed.  The  gas  is  produced  chiefly  from  castor  oil, 
but  other  oils,  such  as  poppy,  til,  and  rapeseed  are  also 
used,  when  the  former  is  not  available,  or  when  the  latter 
can  be  had  at  more  favorable  rates. 

Mr.  Tellery  says  : — "  According  to  my  own  records  and 
experiments,  I  generate  26i-candle  strong  (tested  by  a 
burner  using  2  cubic  feet  per  hour)  light  when  from  one 
maund  of  castor  oil  750  cubic  feet  is  produced,  and 
18^ -candle  strong  light  when  1,000  cubic  feet  is  produced, 
and  9-candle  strong  light  when  1,250  cubic  feet  gas  is 
produced  from  one  maund  castor  oil.  If  other  oils  are 
used,  610  cubic  feet  in  the  first,  762  cubic  feet  in  the 
second,  and  914  cubic  feet  in  the  third  of  above 
instances.  According  to  these  experiments,  and  the  present 
price  of  oils  (1880),  as  they  are  supplied  to  the  gas  works, 
castor  oil  at  Rs.  11-12,  other  oils  at  Rs.  10  per  maund, 
the  gas  generated  from  ca.stor  oil  comes  to  Rs.  0-10-4 
cheaper  per  each  1,000  cubic  feet  than  when  generated 
from  other  oils." 

The  apparatus  used  is  Professor  H.  Hirzel's  patent,  Leibzig 
Germany.    The  works  consist  of  two  separate  sets,  with. 
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one  gas  holder  for  each  set.     The  two  gas  holdere  contain 
15,240  cubic  feet.     If  both  sets  are    worked  2,000    cubic 
feet  of  gius    are    generated    every    working    hour.     The 
following  is  the  process  of  manufacturing  : — The  retorts 
have  to  be  heated  from    6    to  8  hours,  by    which    time 
they  are  sufficiently  heated    to  decompose    the    oil    and 
generate  g<is.     Then  the  oil  is  passed  into  another  retort 
through  a  syphon,  and  must  be  carefully  watched  so  that 
no  more  oil  shall  enter  than  the  heat  of  the  retort    is  able 
to  decompose  instantly.     If    less    oil    enters    then    the 
retorts  get  overheated,  and  the  heat    produces    a   larger 
volume   of  gas    but    of    inferior    quality,    because  the 
olefiant  gas  thereby  deposits  one-half  of  its    carbon,    and 
is  converted  into  common  carburetted  hydrogen.     As  soon 
as  gas  begins  to  escape  from  the  heated    retort,    tar  and 
ammoniacal  vapours  are  deposited  in  a  hydraulic  cylinder. 
The  gas  still  retains  a  considerable  portion  of    tarry   and 
ammoniacal  vapours  which  must  be  immediately  extract- 
ed, otherwise  the  tar  would  pollute    the    lime,   sulphate 
of  copper  and  iron  in  the  purifier,  and  interfere  with    its 
purification.     Therefore  to  favor  the  action  of  the   latter 
the  gas  is  conducted  from  the  hydraulic  cylinder  through 
a  tube  into  a  square  vessel  to  cool   down,   from  this    the 
refrigerated  gas  passes  into  two  large  cylindrical    vessels 
which  are  filled  with  large  pieces  of  coke.    From  here  the 
gas  is  pa.ssed  into  the  purifier,  which  is  filled  with  a  mix- 
ture of  dry  lime,  sidphate  of  iron  and  copper,  sheep's  wool 
saturated  in  naphtha  and    saw-dust,    from    where  it    is 
passed  in  a  purified  state  to  the  ga-s  holder.  The  hydraulic 
oil  press  is  of  English  manufacture.     The   whole    consists 
of  one  hydraulic  pump,  two  pre&ses,    two    seed   crushers 
(one  for  castor  oil  and  the  other  for  other  oil  seeds),    one 
heavy  stone  mill,  one  heating  pan,   one  copper    vessel  for 
clariMng  the  oil,  and  one  gearing    of  three  horse-power. 
The  total  expenditure  incurred  by  the  gas  works   for  the 
year  ending  December    1887  was  Rs.  66,601,    revenues 
collected  Rs.  7,578,  the  total  amoimt  actually   spent  was 
therefore  Rs.  59,022. 

Mr.  Tellery  has  on  several  occasions  proposed 
to  the  Maharajah  to  give  more  facilities  to  private 
consumers  of  gas  which  would  bring  in  handsome 
returns  and  the  works  could  be  made  a  paying  con- 
cern, but  the  Durbar  has  not  approved  of  the  propo- 
sal. Mr.  Tellery  very  pertinently  observes  : — As  long 
as  the  gas  works  are  not  managed  with  an  eye  to  busi- 
ness, the  revenue  must  remain  nominal,  as  it  is  now. 
In  1887  the  cost  of  gas  per  1,000  cubic  feet  was  Rs.  8-9 
against  Rs.  8-15  in  1886.  The  total  quantity  of  gas 
produced  during  the  la.st  year  was  2,858,040  cubic  feet 
compared  to  2,466,940  in  1886.  The  amount  expended 
on  original  works  was  Rs.  24,178.  We  earnestly  recom- 
mend ail  the  larger  Municipalities  throughout  India  to 
take  a  note  of  these  reports,  and  consider  how  far  they 
could  follow  in  the  footsteps  of  the  .Jeypur  Durbar  in  the 
matter  of  intrwlucing  oil  gas  within  their  jurisdiction. 

To  Teat  Wootl. — This  recipe  comes  from  Frankfort  tlie  hea<l(£uarters 
of  an  cxtenHive  timber  trafle,  and  may  we  Kuppose  be  relied  upon  : — 
To  test  wood  whether  it  if  well  seasoned,  put  a  small  quantity  of  tinc- 
ture of  Iodine  on  a  part  freshly  sawn  or  cut.  If  it  assumes  a  (lark 
nearly  ink,  colour  then  the  wfx>d  is  good  and  at  least  one  year  cut  ; 
but  if  the  place  assumes  a  yellow  colour  then  the  wood  is  quite  new 
and  not  fit  to  uss. 


BANNU    RAILWAY    SURVEYS. 
The  Bannu  Riilway  Surveys  are  now  nearly  completed. 
Three  routes  were  ordered  by  the  Government  of  India  to 
be  surveyed  to  connect  Bannu  Avith  the  Sind   Sagar  Rail- 
way Sj'stem. 

The  first  starting  i'vom  Durya  Khan  a  Station  on  the 
Sind  Sagar  Railway,  crosses  the  River  Indus  to  Dera  Ismail 
Khan,  thence  vid  the  Pezu  Pass,  at  the  foot  of  the  Sheik 
Budin  Hills,  across  the  Gambila  River,  and  on  in  a  fairly 
straight  line  to  Bannu.  The  country  is  easy,  except  for  a 
length  of  some  10  miles  at  the  Pezu  Pass  where  will  be 
some  heavy  works  in  soft  sandstone  on  grades  of  1  in  100. 
The  largest  bridge  is  that  across  the  Gambila  River  which 
is  about  Jrd  of  a  mile  wide. 

The  most  important  problem  to  be  solved,  however,  is 
the  best  means  of  working  the  traffic  at  all  seasons  of  the 
year  between  Durya  Khan  and  Dera  Ismail  Khan,  as  the 
width  of  the  Indus  from  high  bank  to  high  bank,  is 
some  15  miles  within  which  the  main  stream  meanders 
In  the  cold  weather,  the  main  channel  is  crossed  by  a 
long  bridge  of  boats,  and  there  are  a  number  of  side 
channels  crossed  in  the  same  way,  but  for  a  month  or  two 
in  the  flood  season,  nearly  the  whole  width  of  the  river 
bed  is  more  or  less  covered  with  water,  and  it  takes  from 
10  to  14  hours,  and  even  longer  to  get  from  Durya  Khan 
to  Dera  Ismail  Khan.  The  length  from  Durya  Khan  to 
Bannu  is  about  105  miles. 

The  second  route  surveyed,  is  from  Koondian  a  station 
on  the  Sind  Sagar  Railway  vid  Mianwali  to  Kalabagh, 
where  the  Indus  is  crossed,  thence  down  the  right 
bank  of  the  river  past  Esa  Khel,  then  bending  west  it 
crosses  the  River  Kurram  which  is  some  1,500  feet 
wide,  and  on  past  Laki  to  join  the  route  from  Dera 
Ismail  Khan  south  of  the  crossing  of  the  River  Gambila. 
The  country  along  this  route  is  generally  easy,  with 
but  occasional  short  lengths  of  1  in  100  and  the  work  is 
very  light. 

The  River  Indus  at  Kalabagh  is  confined  between 
high  rocky,  well  defined  banks,  and  is  but  little  more  than 
grd  of  a  mile  wide.  The  native  boat  ferry  works  all  the 
year  round,  and  a  steam  ferry  can  very  readily  be 
established  whenever  required.  Passage  across  the  river 
here  at  high  flood  never  takes  more  than  about  an  hour, 
The  distance  to  Bannu  by  this  route,  is  about  105  miles 
The  third  route  surveyed,  was  to  find  a  more  direct 
line  from  Kalabagh  across  the  hills  to  Bannu. 

This  route  presents  very  many  serious  difficulties  as 
the  hills  are  very  high  and  precipitous,  necessitating  steep 
gradients  with  heavy  works,  and  the  drainage  to  be 
crossed  is  very  extensive,  requiring  expensive  bridging 
In  addition  to  these  the  alignment  for  a  military  road 
has  been  pegged  out  between  Kalabagh  and  Lachee  a 
village  some  20  miles  west  of  Kohat.  This  is  about  45 
miles  long  over  a  very  rough  coimtry  necessitating  expen- 
sive works.  The  staff  has  also  surveyed  an  alternative 
rovite  for  the  proposed  line  to  Khushalgurh  along  the  banks 
of  the  Indus.  They  are  also  now  engaged  getting  up  the 
plans,  sections  and  estimates,  which  will  probably  be 
submitted  to  Government  about  the  end  of  September. 
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THE    BUILDING    SECTIONS    OF    THE    NEW 

MUNICIPAL  BILL. 
"  It  is  an  ill  wind  that  blows  nobody  good  "  is  a  say- 
ing which  has  special  reference  to  the  late  disaster  in 
Kyd  Street.  Whatever  may  be  the  result  of  the  enquiry 
now  being  carried  on  by  the  Coroner,  or  whoever  may  be 
held  primarily  responsible  for  the  loss  of  so  many 
lives,  one  thing  is  plain  enough,  that  the  Municipality 
has  been  aroused  from  their  slumber  to  a  sense  of  duty 
in  the  matter  of  permitting  dilapidated  houses  to  encum- 
ber the  city  by  their  presence,  and  thus  becoming  a  source 
of  danger  to  Her  Majesty's  subjects.  The  lucid  and 
admirable  official  report  of  Mr.  Kimber  on  the  catas- 
trophe, attributes  it  to  the  rotten  condition  and  faulty 
construction  of  the  walls.  "  The  terrace  roof  and  floors  of 
the  building,"  it  goes  on  to  say,  "  were  of  fair  materials,  but 
the  walls  generally  from  basement  to  roof  were  most  unsub- 
stantial, being  for  the  most  part  of  small  bricks,  pieces  of 
bricks,  wretched  mortar  and  no  bond."  If  to  this  be  added 
the  removal  of  the  cross  wall  on  the  middle  flat,  and  the 
conversion  of  two  rooms  into  one  running  the  whole  length 
of  the  house,  the  accident  may  fairly  well  be  accounted  for. 
It  is  not  our  purpose,  however,  to  moralize  on  the  accident, 
but  merely  to  show  rt  hat  must  be  done  to  prevent  such 
accidents  in  future.  It  appears  that  the  Corporation 
has  taken  the  opinion  of  their  legal  advisers,  who  think 
that  as  the  Municipal  Act  stands  at  present,  it  does  not 
impose  on  it  any  "  legal  obligation  to  institute  inquisitorial 
proceedings  with  a  view  of  ascertaining  whether  any 
buildings  which  are  away  from  a  thoroughfare  are  safe 
or  not,  nor  is  any  such  obligation  imposed  on  local 
authorities  in  England  by  the  Towns  Improvement 
Causes  Act  1847,  from  Section  75  of  which  Section 
266  of  the  Calcutta  Municipal  Act  is  taken.  We  take 
it,  however,  that  the  Corporation  would  be  bound  on 
receiving  information  that  a  building  was  unsafe  to 
depute  a  proper  officer  to  enquire  into  the  matter,  and 
to  take  action  under  Section  266  if  necessary,  and  also 
that  steps  should  be  taken  by  a  proper  officer  to  see  that 
buildings  abutting  on  a  thoroughfare  are  not  allowed  to 
be  in  a  dangerous  state,  and  this  we  understand  is  done, 
The  dangerous  houses  which  exist  in  Calcutta,  and  there 
are  many  in  a.s  bad  a  condition  as  was  No.  11",  Kyd 
Street,  would  give  full  employment  to  a  department  if 
the  Municipality  were  to  be  invested  with  inquisitorial 
power  concerning  them." 

From  a  perusal  of  the  above  it  is  quite  apparent  that 
the  existence  of '  dangerous'  houses  in  Calcutta  is  admitted- 
ly taken  for  granted,  and  such  is  the  fact.  But  whether 
the  Municipality  is  bound  to  institute  an  enquiry  into 
their  condition  of  their  own  will  without  having  its 
fittention  drawn  to  them,  is  another  matter.  We  think 
t  he  legislature  was  perfectly  right  in  withholding  the 
inquisitorial  power  concerning  such  houses  ;  for  a  simple 
reason  that  the  public  whose  interests  are  affected  would 
bo  careful  to  bring  the  matter  to  the  notice  of  the 
(Corporation.  In  a  recent  newspaper  report  of  the  debate  in 
tlie  Bengal  Legislative  Council  of  the  new  Calcutta  Mtmi- 
cipal  Consolidation  Bill,  Sir  Henry  Harrison  intimated  to 


his  colleagues  that  ho  would  invite  a  discussion  on  its  pro- 
visions relating  to  the  inspection  of  dilapidated  houses,  and 
if  they  considered  it  necessary,  to  amend  certain  sections. 
Since  then  we  have  heard  nothing  more  on  the  subject. 

We  intend  here  reviewing  those  sections  of  the  Bill  re- 
garding their  applicability  to  the  present  needs  and  require- 
ments of  the  town.  Under  Section  233  "if  any  building  or 
any  thing  affixed  thereon,  be  deemed  to  be  in  a  ruinous 
state,  or  likely  to  fall,  or  to  be  in  any  way  dangerous,"  the 
Commissioners  shall  give  notice  in  writing  to  its  owner  or 
occupier  to  take  down,  repair,  or  secure  such  building,  and 
in  the  event  of  their  failure  to  do  so  within  three  days  after 
the  notice,  the  Commissioners  may  do  the  needful  and 
the  expenses  should  be  paid  by  the  owner.  Should  the 
premises  which  have  been  taken,  be  found  to  project 
beyond  the  regular  line  of  a  public  street,  or  beyond  the 
front  of  the  house  on  either  side  of  it,  the  Commissioners 
may  require  it  to  be  set  back  towards  the  regular  line 
of  the  street,  giving  full  compensation  to  the  owner  of 
the  house  for  any  direct  damage  he  may  thereby  sustain. 
In  the  case  of  any  new  house  to  be  built,  a  plan  must  be 
submitted  to  the  Municipality,  and  other  particulars 
given  which  will  be  considered  by  the  Corporation  and 
the  necessary  orders  passed  thereon.  We  are  glad  to  see 
for  the  first  time  in  the  history  of  the  Calcutta  Muni- 
cipality that  some  stress  is  laid  on  the  mode  of  drainage, 
means  of  water-supply  and  of  ventilation.  Here  is 
the  thin  end  of  the  wedge  and  as  time  rolls  on,  other 
precautionary  measures  will  be  taken  to  render  the  air 
and  water  as  pure  and  wholesome  as  possible.  Should  the 
Bill  be  passed  into  law  we  have  no  doubt  that  in  course  of 
time,  Calcutta,  especially  the  Northern  Division,  will 
present  a  cheerful  sight  and  the  irregular  appearance  of 
streets  and  lanes  upon  which  houses  of  every  description 
obtrude  themselves  now,  will  have  been  an  institution  of 
the  past  ;  and  with  their  removal  there  will  be  more 
room  for  sanitary  improvements.  The  Commissioners 
insist  that  the  plans  should  be  prepared  by  a  competent 
Surveyor  so  as  to  give  them  the  stamp  of  professional 
authority. 

There  is,  however,  one  portion  of  the  Bill  to  which  we 
cannot  help  taking  exception, and  that  is,  the  penaltyclause. 
The  Commissioners  are  empowered  to  demolish  the 
building  that  may  be  conmienced  without  certain  for- 
malities being  gone  through  in  taking  their  permission. 
This  is  so  far  so  good,  but  when  in  addition  to  this  they 
are  armed  with  the  authority  to  inflict  a  fine  of  Rs.  100 
on  any  recalcitrant  house-owner,  and  to  continue  it 
at  the  rate  of  Rs.  20  a  day  during  which  the  offence 
has  been  committed,  we  think  that  a  great  deal  of  hard- 
ship is  involved  by  such  a  proceeding.  It  will,  of  course, 
be  said  that  he  has  infringed  the  law  and  must  pay  the 
penalty  imposed  by  it ;  we  are  in  justice  bound  to  state 
that  the  destruction  of  his  property  is  a  sufficient  pun- 
ishment, and  the  law  should  not  be  permitted  to  impose 
a  heavier  loss  than  the  circimistances  of  the  case  demand. 
It  is  a  general  principle  recognised  in  Jurisprudence  that 
the  penalty  should  be  commensurate  with  the  offence  ;  but 
in  this  insfance  it  is  out  of  all  proportion   to  the  guilt. 
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if  any,  of  the  o\nier  of  the  house.  If  such  a  provision 
was  enacted  in  the  instance  of  a  proprietor  failing  to' 
break  down  a  house  which  was  in  a  dangerous  condition, 
we  might  be  prepxred  to  agree  with  the  legislature,  but 
as  it  is  contemplated  to  punish  a  man  who  has  already 
suffered  a  leas,  we  are  bound  to  enter  a  protest  against 
the  dual  penalty.  The  inequity  of  the  proceeding  is 
still  more  marked  in  the  case  where  compensation  is 
required  to  be  given  to  a  person  who  wishes  to  build 
a  house,  but  who  has  not  received  any  answer  from  the 
Commissioners  to  his  application  for  permission  to  do  so, 
within  the  prescribed  period  of  thirty  days  from  the 
receipt  of  the  application.  The  party  so  aggrieved  \vill 
receive  a  compensation  of  one  rupee  per  diem  for  each 
day  in  excess  of  thirty  days.  If  he  certifies  that  the 
building  will  cost  Rs.  10,000,  Rs.  25,000,  Rs.  50,000  and 
Rs.  1,00,000  then  the  compensation  will  be  increased  to 
Rs.  2,  Rs.  5,  Rs.  10  or  Rs.  20  per  diem  respectively. 
Comment  on  the  above  is  superfluous.  One  remarkable 
feature  of  this  piece  of  legislation  is  the  general  wish 
of  the  Council  to  introduce  as  much  of  comfort,  air  and 
light  into  new  buildings  as  they  can,  without  at  the 
same  time  interfering  with  the  rights  of  the  owners.  With 
this  object  in  view,  the  minutest  details  regarding  the 
levels  and  width  of  foundation,  the  height  of  the  plinth, 
the  arrangement  of  the  latrines  and  adequate  ventilation 
of  the  premises,  are  insisted  upon,  and  here  the  Com- 
missioners carry  with  them  the  sympathy  of  all  men  who 
have  at  heart  the  welfare  of  the  city.  We  hope  to  notice 
the  regulations  about  the  building  of  huts  and  biistees 
in  a  future  issue. 

Properties  op  Cements. — The  following  points  call  atten- 
tion to  the  waste  of  money  resulting  from  the  incomplete  know- 
le<lge  of  the  properties  of  cements.  Some  Engineers  spend 
money  to  test  their  cement,  yet  the  mortar  used  in  their 
works  is  not  worth  a  penny.  Good  cement  should  be  bought, 
but  good  mortar  should  be  made  with  it.  The  summarised 
results  subjoined  cannot  fail  to  be  of  practical  use  to 
Engineers  in  charge  of  masonry  work  with  a  view  of  avoiding 
the  common,  so-called,  tests  of  no  value  whatever  : — 

1.  If  masonry  work  is  made  under  contract,  the  speci- 
fications should  state  the  required  properties  of  tlie  mortar 
And  not  of  the  cement.  A  cement  may  give  splendid  results 
when  tested  neat,  and  yet  the  mortar  may  be  of  the  poorest 
kind.      Tests  of  pure  cement  alone  are  entirely  useless. 

2.  When  the  object  is  to  determine  the  relative  value  of 
different  brands  of  cement,  tests  should  be  made  with  differ- 
ent proportions  of  sand  in  order  to  ascertain  which  is  the 
most  economical  cement. 

3.  These  tests  should  be  made  under  similar  conditions : 
the  temperature,  the  manipulation,  the  quality  of  .sand,  the 
speed  and  uniformity  in  applying  the  load,  etc.,  are  all  im- 
portant factors.  Tliey  should  he  constant :  otherwise  the 
results  will  not  V>e  reliable. 

4.  The  compressive  strength  is  of  the  greatest  importance 
in  ordinary  construction  ;  unfortunately  it  cannot  be  ascer- 
tained with  any  degree  of  accuracy.  The  cement  is  injured 
be/ore  it  is  crashed. 

5.  It  was  observed  that  an  expansion  of  4  per  cent,  was 
taking  place  in  a  cement  pavement  ;  it  was  due  to  tlie  hydra- 
tion of  magnesia  contiiined  in  excess  in  the  cement.  Some 
mortar  should  be  placed  in  a  glass  tube  and  .some  water 
poured  on  top  ;  if  the  glass  break.s,  the  cement  is 
unfit  for  tvork  exposed  to  dampness,  and  should  be  analyzed. 


^^otes  ant)  Comment 


s. 


The  Collieries. — Cholera  is  raging  in,  round,  and 
about  the  collieries.  Mr.  G.  H.  Hamilton,  formerly 
Manager  of  the  Khandwa  Iron  Works,  has  fallen  a  victim 
to  the  disease. 

MoiiE  Coal  in  Assam. — Wo  learn  that  an  expert  is 
now  reporting  on  coal-fields  in  Assam,  which  bid  fair  to 
become  very  powerful  rivals  of  the  Makum — if  not  in  re- 
spect to  the  quality  of  their  production,  at  least  in  their 
proximity  to  the  centres  of  demand. 

Progress  in  Indo-China. — A  telegraph  line  has  been 
laid  between  Phuyen  and  Khan  Hoa.  Telegraphic 
communication  by  land  from  Tonquin  to  Annam  is  there- 
by complete.  The  completion  of  the  telegraphic  network 
may  be  expected  to  give  an  impetus  to  trade. 

KiDDERPORE  Docks. — It  is  rumored  that  Mr.  J.  H. 
Apjohn,  the  Superintending  Engineer,  Calcutta  Port 
Improvements,  intends  taking  three  months'  privilege 
leave,  and  that  such  absence  will  not  necessitate  the 
appointment  of  a  locum  teneny  in  charge  of  the  works. 

The  Madras  Harbor. — It  will  not  surprise  many  to 
learn  that  Mr.  Thorowgood,  Superintendent  of  the  Madras 
Harbor  Works,  who  has  not  been  able  to  agree  witii  the 
Harbor  Trust  Board  as  to  the  freedom  of  action  he  should 
be  allowed,  has  resigned.  We  can  only  say — the  pity  of 
it! 

A  Change  for  the  Better.— It  is  rumoured  that 
Mr.  J.  W.  Buyers,  Engineer-in-Chief  of  the  Burma  State 
Railway,  is  likely  to  be  one  of  the  Superintending 
EngitK;ers  of  the  Province  after  the  Mandalay  Extension 
IS  completed,  and  that  Mr.  H.  Rigg  will  be  Manager  of 
the  Railway. 

Bengal  Coal  Internal  Expor-j-. — This  article  shews 
a  decrease  of  3,86,665  maunds  on  the  returns  of  the 
quarter  ending  the  31st  December  1886.  The  decrease  was 
principally  due  to  absence  of  demand  from  foreign  rail- 
ways. By  far  the  largest  falling  off  occurred  in  the  des- 
patches from  Giridih. 

Seebpore  Engineering  College. — The  Committee 
for  the  reorgnization  of  this  Institution  would  appear 
to  have  come  to  loggerheads  regarding  their  final 
report,  and  a  new  one  is  under  preparation,  which  will, 
it  is  believed,  be  a  correct  exponent  of  the  suggestions 
offered  as  a  result  of  the  inquiry. 

P.  W.  D.  Secretaryship,  Bengal. — It  is  unquestion- 
able that  one  man  cannot  perform  the  work  of  Secretary 
and  Joint  Secretary  for  long  in  an  important  Province 
like  Bengal,  and  there  appears  to  be  a  consensus  of 
opinion  that  Mr.  E.  J.  Martin  will  soon  be  appointed  to 
fill  the  vacant  Chief  Engineership  in  the  Province. 

A  Large  Dividend  ! — The  28th  report  of  the  Directors 
of  the  Nerbudda  Coal  and  Iron  Company  (Limited)  for 
the  year  ended  31st  December  states  that,  after  providing 
for  debenture  interest  and  income  tax  (England  and 
India),  there  is  a  profit  balance  of  £2,790  :  out  of  which 
the  Directors  recommend  a  dividend  of  Is.  per  share, 
leaving  £308  to  be  carried  forward. 

New  High  Court  Buildings,  Madras. — On  the  re- 
quisition of  Mr.  J.  W.  Brassington,  Consulting  Architect 
to  the  Government  of  Madras,  the  estimate,  amounting 
to  Rs.  1,44,131,  for  the  preparation  and  collection  of 
materials  required  for  the  new  High  Court  buildings,  is 
sanctioned.  A  sum  of  Rs.  2,15,000  has  been  provided  for 
the  buildings  in  the  Provincial  budget  for  1888-89. 
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Public  Works  in  Japan. — The  Budget  of  Japan  for 
the  fiscal  year  1888-89  shews  a  proposed  expenditure  of  a 
million  and  a  half  dollars  on  engineering  works;  four  millions 
and  a  half  on  the  department  of  communications,  including 
nearly  one  million  for  steamship  subsidies  ;  two  millions  for 
the  Hokkaido-cho,  or  colonial  board  ;  one  million  on  forts 
and  coast  defences ;  and  the  remaining  two  millions  on 
the  senate,  auditors,  railways,  building  a  palace  for  the 
Mikado,  exhibitions,  &c.,  &c. 

The  Red  River,  Tonquin. — Now  that  the  higher 
reaches  of  the  river  have  been  discovered  to  be  impass- 
able to  the  smallest  steamers,  it  behoves  the  Government 
of  India  to  push  on  as  rapidly  as  possible  the  work 
of  land  inter-communication  between  Burma  and  China. 
The  expectations  of  enthusiatic  Frenchmen  to  bring  the 
trade  of  Western  China  to  the  feet  of  France  are  there- 
fore doomed  to  disappointment,  seeing  that  the  river  is 
only  navigable  as  far  as  Haoha. 

Breach  of  Faith. — Discontent  appears  prevalent  in 
the  ranks  of  the  temporary  upper  subordinate  establish- 
ment employed  in  Upper  Burma,  as  several  of  them 
were  engaged  on  the  understanding  that  if  they  gave 
satisfaction  they  would  likely  become  permanent.  They 
were  recommended  for  permanent  appointment  by  their 
immediate  superiors,  but  it  would  appear  the  Govern- 
ment of  India  would  not  sanction  the  proposal  so  long  as 
permanent  men  were  available  in  other  provinces. 

"  Mining  Enterprise  in  China." — The  reduction  and 
smelting  works  of  the  Tamchow  and  Tai-yu-shan  Mining 
Company  were  opened  on  the  15th  April.  A  large  party 
from  Hong-Kong,  at  the  invitation  of  Mr.  Ho  Amei,  visited 
and  inspected  the  works.  Mr.  Ho  Amei  afterwards  at  a 
banquet,  in  reply  to  a  toast,  sketched  the  progress  of  the 
Company  and  expressed  himself  as  hopeful  of  satisfactory 
results  being  obtained.  The  Superintending  Engineer,  Mr. 
Candler,  also  gave  interesting  details  about  the  working 
of  the  mines. 

Provincial  Public  Works  in  the  N.-W.  P. — The 
Department  proposes  to  expend  in  the  coming  year  the 
very  handsome  sum  of  Rs.  25,21,000  on  "  Provincial 
services."  Of  this  5^  lakhs  go  to  "  original  works"  :  nearly 
13  lakhs  to  "  repairs"  and  rather  over  7  lakhs  to  "  establish- 
ment, tool  and  plant."  Of  the  "original  works"  again  near- 
ly 4  lakhs  go  to  "civil  buildings"  and  1\  lakh  to 
"  communications."  Similarly  out  of  the  13  lakhs  for  re- 
pairs "civil  buildings"  take  3  lakhs  and  "communications" 
nearly  10  lakhs. 

Architectural  Competition. — The  design  selected  by 
the  building  committee  of  the  Victoria  Jubilee  Hospital  at 
Amritsar  is  that  sent  in  under  the  motto  of"  ^sculapitos  " 
by  Mr.  W.  N.  Pogson,  f.s.a.,  architect  of  Madras.  Designs 
were  invited  by  public  competition,  and  the  cost  of  the 
structure  was  not  to  exceed  Rs.  75,000.  The  principal 
feature  of  the  selected  design  is  the  adoption  of  circular 
wards,  now  so  generally  adopted  in  large  and  important 
hospitals.  The  style  of  architecture  is  Roman,  so  as  to 
harmonize  with  the  surrounding  buildings. 


The  Mysore  Gold  Mines. — In  April  two  thousand 
one  hundred  and  ninety-one  odd  tons  of  ore  was  crushed 
in  the  Mysore  Gold  Mines,  which  yielded  one  thousand 
four  hundred  and  sixty-four  ounces  and  fourteen  grains 
of  gold.  The  total  stone  crushed  in  the  month  was  the 
highest,  but  the  average  yielded  gold  the  lowest  in  the 
experience  of  the  Company.     Three    hundred     tons    of 


concentrated  tailings  yielded  seventy-seven  ounces  of 
gold.  The  Nundydroog  crushed  throe  hundred  tons  for 
four  hundred  and  ninety-eight  ounces  of  gold. 

North  Borneo  and  the  British  Protectorate. — 
We  are  glad  to  see  the  extension  of  the  protective  arm 
of  the  British  Rule  to  this  part  of  the  Island,  which 
has  long  been  standing  in  need  of  some  such  active 
support.  With  the  coming  of  this  event,  after  the  recent 
revolt  which  seriously  menaced  the  British  Settlement, 
we  can  see  a  glorious  future  for  this  country.  Its  mineral 
and  forest  wealth  and  virgin  soil  will  soon  feel  the  in- 
fluence of  Brittania's  magic  wand  distributing  and  de- 
veloping the  germs  of  progress  and  civilization. 

A  Sanitarium  for  Anglo-Indians. — Penang  proposes 
to  follow  the  example  of  Hong-Kong  and  construct  a 
tramway  to  the  top  of  Penang  hill.  The  hill  is  at  present 
a  health  resort  for  a  few  of  the  residents,  but  as  it  takes 
now  about  two  hours  to  reach  the  top  from  the  jetty, 
the  benefit  can  be  enjoyed  by  but  a  few  residents.  A 
line  of  tramway  has  already  been  laid  on  the  level  in 
Penang,  and  it  is  proposed  to  continue  this  line  to  the 
top  of  the  hill.  The  proposer  of  the  scheme,  however, 
wants  a  guarantee  of  three  per  cent,  from  the  Govern- 
ment. 

The  Finances. — From  revised  estimates  shewing  the 
actual  outturn  of  the  year  1887-88,  it  appears  that  the  fol- 
lowing are  the  net  results,  assuming  that  no  change  takes 
place  in  the  English  figures,  namely,  Rs.  3,07,000  better 
than  the  revised  estimate  if  the  special  defence  works  are 
excluded,  or  Rs.  3,97,000  including  them.  In  short,  the 
deficit  in  the  accounts  may  now  be  stated  as  follows  :  ex- 
cluding special  defence  works  by  the  revised  estimates 
Rs.  24,48,000,  as  now  estimated  Rs.  21,41,000  ;  including 
the  defence  works  Rs.  30,17,000  and  Rs.  26,20,000 
respectively. 

"  Bellary  Diamonds."— a  limited  liability  company 
is  being  formed  for  diamond  digging  in  Madras,  with  a 
capital  of  £190,000.  The  company  proposes  to  acquire  250 
acres  or  thereabouts  of  freehold  land,  with  the  perpetual 
mining  rights,  situated  in  the  district  of  Anantapore,  in 
Madras,  and  also  the  "perpetual  mining  rights  of  304  acres 
or  thereabouts  situated  in  the  same  district.  The  price  to 
be  paid  for  the  property  and  rights  is  £160,000,  payable 
as  to  £60,000  in  cash,  and  £100,000  in  shares  of  the  com- 
pany to  be  issued  as  fully  paid.  We  hope  to  say  some- 
thing on  this  subject  later  on. 

Progress  in  Sumatra. — The  railways  opened  and 
under  construction  in  Deli  are  expected  to  further 
materially  the  development  of  its  teeming  resources. 
So  high  are  the  expectations  entertained  on  the  subject, 
that  the  extension  of  the  railway  to  the  neighbouring 
district  of  Langkat,  where  planting  enterprise  has  made 
much  headway,  has  been  strongly  advocated.  The  ex- 
tension will  benefit  not  only  the  planters,  but  also  the 
mercantile  community.  It  is  anticipated  that  a  line  of 
policy  like  this  will  further  trade,  and  free  the  Colony 
from  too  much  dependence  on  Penang  and  Singapore. 


Wanted — A  P.  W.  D.  for  Siam.— A  correspondent 
writes: — When  will  the  Siamese,  in  their  own  interest, 
establish  a  Public  Works  Department  ?  If  they  at  present 
had  such  an  office  they  might  economize  thousands  every 
year,  to  say  nothing  of  the  tens  of  thousands  which  would 
have  been  saved  in  the  past.  If  proof  of  this  be  required, 
we  simply  ask  anyone  to  pay  a  visit   to  one  or  two  of  our 
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latest  public  buildings  and  express,  if  they  can,  a  favor- 
able opinion  on  the  way  in  which  tliese  have  been  nin  up. 
We  hear  that  all  the  tram  gear  has  at  last  been  shipped 
(in  the  beginning  of  March  l:(st\Mii(l  may  be  expected  to 
arrive  in  Ruigkok  ere  this. 

The  Mv.sore  P.  W.  D. — The  prosecution  of  large  works 
connected  with  the  irrigiitiou  of  Mysore,  the  preparation 
•>f  other  new  project^s,  and  the  improvement  of  old  existing 
works  shew,  says  a  contemporary,  that  a  good  lump  of  the 
D.  P.  W.  Budget  Grants  is  being  devoted  to  the  benefit  of 
the  ryot  in  a  large  measure,  and  to  further  remuneration  to 
the  revenues  of  the  State.  A  very  large  tank,  to  cost  about 
one  lakh  of  rupees,  is  to  be  built  in  the  Kolar  District 
across  the  Pennar  River ;  the  extension  of  the  irrigation 
(;hannel  from  the  well-known  Hoskottay  tank  is  another 
important  work,  while  the  irrigation  channels  connected 
with  the  great  Maddur  Anient  are  about  to  be  largely 
improved  and  extensively  develoiietl. 

A  Deliberate  and  Intextioxal  Snub. — The  mission 
f.f  Mr.  Barrington  Brown  apjKjars  to  have  been  a  deli- 
berate and  intentional  snub,  both  to  the  Local  Govern- 
ment and  to  the  Indian  authorities.  It  was  tantamount 
to  publicly  stating  that  the  Sectetary  of  State  would 
place  more  reliance  upon  the  researches  of  his  o\ni  men, 
than  upon  the  sUxtem  ents  furnished  through  the  Vice- 
roy in  Council.  In  short,  the  Home  authorities, 
evidently  dissatisfied  with  the  Streeter  negotiation,  calm- 
ly .set  aside  the  tentative  arrangements  of  the  Local 
Government,  ignoring  both  their  actions  and  opinions. 
The  Secretary  of  State,  probably  fully  informed  by  Unger 
and  other  interested  parties,  as  to  the  political  and  official 
bearings  of  the  case,  will  shortly  be  in  possession  of  the 
commercial  and  scientific  side  of  the  question. 

CHEAPNE.S.S  >'*«s^s  Efficiency. — After  much  wrang- 
ling the  salary  of  the  Municipal  Engineer  of  Singa- 
pore has  been  increased  to  8  600  jicr  mensem.  The 
argument  of  the  opposition  was ;  Why  should  we  pay  a 
man  8600  a  month  when  we  can  get  another  to  do  the 
same  work  for  a  little  over  half  that  sum  ?  They  seemed 
to  forget  that  experience  and  local  kpowledge  may  make 
it  worth  while  to  give  the  higher  salary.  Moreover,  .S600 
a  month  is  by  no  means  too  high  a  salary  for  a  man  who 
holds  the  position  of  Municijial  Engineer  to  a  commu- 
nity such  as  that  of  Singapore.  The  post  is  one  of 
great  responsibility,  and  therefore  deserving  of  the  high- 
est salary  that  the  community  can  reasonably  afford. 
And  who  shall  say  that  Singapore  cannot  afford  to  give 
its  Chief  Municipal  Engineer  f  600  a  month  ? 

Railways  in  J.^pan. — A  report  by  Mr.  Trench, 
of  the  British  Legation,  Tokio,  shews  the  rapid  spread 
of  railways  in  Japan  during  the  past  few  years.  The 
first  railway,  connecting  Tokio  with  Yokohama,  was 
opened  in  1872.  At  present  the  Government  has 
245  miles  open,  254  in  course  of  construction,  and 
42  in  contemplation,  besides  56i  miles  working  in 
the  island  of  Yczo ;  the  Japan  Railway  Company,  the 
interest  on  the  paid-up  capital  of  which  is  guaranteed  by 
the  Government,  has  289  miles  open  and  240  in  contem- 
plation ;  while  the  sanction  of  the  Government  has  been 
given  to  the  construction  by  private  companies  of  about 
400  miles,  and  nine  other  lines  are  in  contempla- 
tion also  by  private  companies.  Thus  about  600  miles 
of  railway  are  open,  about  2.50  in  course  of  construc- 
tion, and  about  700  in  contemplation,  besides  a  number 


of  private  lines  projected,  the  mileage  of  which  is  not 
given. 

An  Expensive  Survey. — The  Assam  Administration 
still  cling  to  a  scientific  Cadastral  Survey,  although  the 
cost  rates  ai-e  such  as  could  only  be  justified  by  a  very 
largo  increase  of  land  revenue,  or  the  most  pressing  ad- 
ministrative needs.  A  report  recently  issued  by  the  Pro- 
vincial department  of  Land  Records  and  Agriculture 
shews  that  the  lowest  rate  reached  after  three  years' 
experience  is  Rs.  278  per  square  mile,  which  is  nearly 
treble  the  ideal  rate  (Rs.  100  per  square  mile)  to  which 
Mr.  Westland  in  his  Budget  statement  averred  that 
future  surveys  and  settlements  were  to  be  reduced.  The 
cost  of  the  survey,  so  far  as  it  has  gone,  is  undoubtedly 
high,  as  was  to  be  expected  when  the  extraordinary  diflicul- 
ties  to  be  contended  with  in  Assam  are  borne  in  mind. 
The  land  is  cut  up  by  water-courses  and  covered  with 
jungle,  both  natural  and  artificial,  the  people  are  unwill- 
ing to  help,  and  the  unhealthiness  and  remoteness  of  the 
country  entail  a  large  increase  of  expenditure  on  establish- 
ments. 

Irrigation  Revenue  Report,  N.-W.  P.  and  Oudh. — 

A  contemporary  observes  that  financially  the  irrigation 
accounts  of  the  North-West  Provinces  for  the  year 
1886-87  are  less  satisfactory  than  they  have  been  for 
many  years  past,  while  capital  expenditure  ha-s  risen  from 
420  lakhs  to  770  lakhs.  During  the  past  ten  years,  net 
profits  have  fallen  from  Rs.  6  and  8  to  Rs.  3,  5,  and  6 
per  cent.  The  net  income  of  the  year  was  25f  lakhs, 
which  is  exactly  the  amount  earned  at  the  beginning  of 
the  decade.  To  some  extent  this  unfavorable  return  is 
due  to  the  expenditure  on  the  Betwa  Canal,  which  cost 
40  lakhs,  and  is,  and  probably  will  always  be,  except  in 
seasons  of  drought,  worked  at  a  heavy  loss.  But  the  real 
cause  was  a  decrease  in  the  area  irrigated  by  some 
340,000  acres,  chiefly  under  indigo,  wheat,  and  barley. 
The  contraction  in  the  area  under  indigo  is  said  to  be 
due  to  heavy  losses  incurred  in  the  previous  season,  while 
for  the  rest  we  have  the  usual  stei-eotyped  explanation 
that  a  favorable  rainy  season  reduced  the  demand  for 
canal  water. 

Volunteer  Cyclists. — Our  contemporary  the  Bombay 
Oasette  in  its  issue  of  1st  May,  advocates  the  introduction 
of  a  "  cycle  "  corps  in  Bombay,  and  in  doing  so  descants 
on  the  various  uses  to  wh  ich  bicycles  may  be  applied.  It 
says :  "Even  for  the  conveyance  of  the  sick  bicycles  have 
been  utilized,  and  here  the  ordinary  racing  bicycle  comes 
in  very  usefully.  Two  of  these  bicycles  are  placed  back 
to  back,  their  trail  wheels  being  removed.  Strong  wood- 
en bars  connect  the  axles  of  the  trail  wheels,  while  others 
connect  the  handles  of  the  two  cycles.  To  this  upper 
bar,  a  cot  or  hammock  is  suspended  and  this  hammock 
is  just  large  enough  to  contain  a  sick  or  wounded 
man,  the  bars  being  arranged  accordingly.  Four  men 
run  this  along,  and  the  value  of  it  is  that,  although  it 
takes  up  as  many  men  as  a  stretcher,  yet  it  can  be  moved 
as  fast  as  the  men  can  run,  and  is  thus  unlikely  to  ham- 
per the  movements  of  the  troops."  But  it  forgot  to  add 
that  the  originator  of  this  arrangement  was  Mr.  J.  E. 
Whiting,  the  present  Chief  Engineer  for  Irrigation  in 
Western  India,  who  communicated  it  to  this  Journal  in 
May  last  year.  The  Illustrated  account  of  Mr.  Whiting's 
invention  as  published  by  us  was  re-produced  by  the 
Scientific  American  and  likewise  copied  by  other  journals 
far  and  wide. 


May  19,  '88.] 


INDIAN  ENGINEERING. 


387 


Current  ^etuB. 


Mr.  Baden-Powell  will,  it  is  said,  take  up  the  editorship  of 
the  Journal  of  Indian  Art  before  very   long. 

The  provisional  sanction  of  the  Punjab  Government  has  been 
granted  to  the  Ludhiana  city  drainage  project. 

Dr.  W.  Walker  officiates  as  Surgeon-General  and  Sani- 
tary Cmmiasioner  during  the  absence,  on  leave,  of  Sir  Benjamin 
Simpson. 

A  Lahore  syndicate  has  applied  to  the  Punjab  Government  for  a 
concession  for  the  construction  of  the  Jullundur-Hushiarpur  light 
line.    They  are  still  applying. 

General  Annenkoff  reports  that  the  Trans-Caspian  Railway  is 
finished  as  far  as  Samarkhand.  The  time  for  the  opening 
ceremony   is   fixed   for   27th  May. 

Colonel  John  Stewart,  C.  I.  E.,  the  Superintendent  of  the  well 
known  Harness  and  Saddle  Factory  at  Cawnpore,  was  to  retire 
from  the  service  of  Government  on  the  15th  instant. 

The  Resident's  quarters  at  Katmandu  being  in  a  state  of  disrepair 
Rai  Hem  Chunder  Chatterji,  Supervisor,  attached  to  the  Chota- 
Nagpur  Division,  has  been  told  off   to  repair  it. 

Mr,  Ribbentrop,  the  Inspector-General  of  Forests,  takes 
furlough  within  a  couple  of  months  or  so,  and  Lieutenant-Colonel 
Bailey,  who  has  before  acted  as  Inspector-General,  will  probably 
do  so  again  on  this  occasion. 

The  Lieutenant-Governor  of  the  Punjab  is  pleased  to  sanc- 
tion the  formation  of  a  separate  division  on  the  Patiala-Bhatinda 
Railway,  to  be  called  the  Patiala-Bhatinda  Railway  Stores 
Division,  with  head-quarters  at  Patiala. 

Scarcity  of  water  has  compelled  the  Maharaja  of  .Todhpur  and 
his  brothers  to  flee  to  various  parts  of  the  territorv  and  remove 
the  horses.  All  employes  have  been  granted  leave  for  three 
months.  The  Europeans  have  left,  some  for  Australia,  others 
for  England. 

Mr.  Parvati  Nath  Dutt,  who  obtained  the  Gilchrist  Scholar- 
ship in  1879,  and  who  has  since  been  studying  at  the  Edinburgh 
and  London  L^niversities  and  the  School  of  Mines,  has  been 
appointed  by  the  Secretary  of  State  an  Assistant  Superintendent 
in  the  Indian  Geological  Survey. 

Mr.  a.  R.  Beecher,  Examiner,  3rd  class,  sub.  pro  tern.,  is 
appointed  to  offictate  as  Deputy  Accountant-General,  Public 
Works  Department,  and  Under-Secretary  to  the  Government  of 
India,  Public  Works  Department,  vice  Mr.  R.  G.  Macdonnld, 
appointed  Officiating  Accountant-General. 

The  Junagadh-Verawal  Railway  was  opened  last  week.  His 
Highness  the  Nawab  Saheb  and  suite  arrived  by  rail  and  a  large 
crowd  of  people  from  the  surrounding  villages  greeted  his  High- 
ness with  joy,  and  delivered  addresses,  offering  congratulations 
and    thanks,    for  providing  thera  with  railway    communication. 

The  report  on  the  Ruby  Mines  which  Mr.  Barrington  Browne 
has  submitted  to  the  Government  of  India  is  a  short  preliminary 
one  only.  His  full  account  will  be  given  in  to  the  Secretary  of 
State  when  he  gets  home.  It  is  stated  that  Mr.  Browne  goes 
back  with  a  robust  belief  in  the  mineral  wealth  of  Upper  Burma. 

It  is  proposed  to  improve  the  fencing  along  the  Mysore  Rail- 
way line,  to  prevent  cattle  accidents,  which  are  not  of  such  rare 
occurrence  as  they  ought  to  be.  About  Rs.  50,000  will  be  spent 
on  the  reconstruction  of  the  bridges  that  came  to  grief  during 
last  year's  rains.  We  are  told  that  the  Mysore  Government  will 
bear  the  cost  of  this. 

The  Bombay  Municipal  Corporation  considered  the  recom- 
mendation made  by  the  Town  Council  to  widen  Church  Gate 
Street  as  suggested  by  the  Municipal  Commissioner  and  sanctioned 
the  proposal  that  the  width  of  the  street  which  was  now  forty 
feet  should  be  increased  to  75  feet.  The  total  cost  of  the  improve- 
ment would  amount  to  Rs.  1,50,000. 

A  Manual  for  Mofussil  Municipalities  and  Sanitary  Engineers 
in  India— a  work  extending  over  400  pages  of  closely  printed 
matter— is  now  in  the  press.  It  is  from  the  pen  of  Mr.  J.  A.  Jones, 
M.  Inst.  C.E.  It  will  be  profusely  illustrated  with  photo- 
zincogiaphic  plans  and  wooducts.  The  Manual  is  being  published 
under  authority  of  Government  at  the  Fort  St.  George  Gazette 
Press. 

The  direct  course  of  the  Moradabad  cyclone  seems  to  have 
carefully  avoided  the  meteorological  stations,  and  thus  no  record 
can  be  given  of  its  force.  The  number  of  deaths  now  recorded  is 
221.  About  1,700  head  of  cattle  were  killed  ;  and  taking  in  the 
injury  done  to  the  mango  crop,  and  to  buildings  and  property 
generally,  the  disaster  is  as  bad  a  one  as  has  befallen  any  district 
in  the  Provinces  for  some  years  past. 


Mr.  R.  G.  Macdonald,  Deputy  Accountant-General,  Public 
Works  Department,  and  Officiating  Under-Secretary  to  the 
Government  of  India,  Public  Works  Department,  is  appointed  to 
officiate  as  Accountant-General,  Public  Works  Department,  and 
Deputy  Secretary  to  the  Government  of  India  in  the  Public 
Works  Department,  during  the  absence  of  Colonel  A.  J.  Filgate, 
R.E.,  on  furlough,  or  until  further  orders. 

The  Bolan  Railway  has  been  closed  since  the  5th  instant  at  the 
initiative  of  the  Director-General  of  Railways  from  motives  of 
economy.  The  saving  will  be  over  ten  thousand  rupees  per  month. 
The  damage  to  the  line  by  floods  will  be  no  worse  than  if  it  were 
regularly  maintained,  and  the  cost  of  repair,  when  requited,  no 
greater.  The  New  Abt  Railway  works  are  about  half  completed. 
The  closing  of  the  line  will  facilitate  the  construction  of  the  latter. 

Mr.  GRiESB.iCH,  of  the  Gelogical  Survey,  who  went  some 
months  ago  to  Kabul  to  prospect  for  coal,  gold,  and  precious 
stones,  on  behalf  of  the  Amir,  has  been  treated  most  kindly,  not 
only  by  His  Highness,  but  by  all  the  Afghans  with  whom  he  has 
come  in  contact.  Mr.  Griesbach  has  travelled  much  about  the 
country,  and  has  been  everywhere  received  most  hospitably  by  all 
classes.  Hostility  to  Englishmen  appears  to  be  a  thing  of  the  past 
in  Afghanistan. 

Somebody  says: — The  members  of  the  Madras  Port  Trust,  as  a  rule 
(always  excepting  Major  Baddeley)  adopt  too  much  of  the  "sit  on 
him"  style  in  dealing  with  Mr.  Thorowgood,  and  appear  to  revel  in 
the  fact  that  he  is  their  "servant,"  and  ti'eat  hira,  in  the  correspon- 
dence, as  if  he  were  literally  a  "servant"  of  the  grade  of  an 
Overlooker  or  Foreman,  instead  of  being,  as  he  is,  a  highly  trained 
professional  man.  No  officer  with  a  grain  of  self-respect  could 
tolerate  such  conduct. 

The  construction  of  light  railways  is  so  constantly  being 
urged  as  an  economical  means  of  connecting  thinly  populated 
districts  with  the  main  lines,  that  even  a  trade  catalogue  which 
throws  light  on  the  methods  and  cost  of  work  of  this  kind  has  a 
public  interest.  Messrs.  Fowler  of  Leeds  are  in  treaty  for  the 
construction  of  a  line  from  Nandgaum  to  Aurungabad,  and  in  the 
highly  probable  event  of  the  project  being  carried  out  an  "  object 
lesson  "  of  great  interest  in  cheap  railway  construction  will  be 
afforded. 

The  Darjeeling  Nevjs  is  rather  proud  of  the  local  railway,  and  is 
wroth  that  Mr.  Franklin  Prestage,  its  originator,  constructor, 
and  successful  managing  director,  has  not  been  knighted  ere  this. 
There  is  no  doubt  that  this  little  line  is  an  engineering  wonder, 
and  has  earned  for  Mr.  Prestage  the  attention  and  respect  of  the 
leading  Engineers  of  the  world.  Mr.  Prestage,  who  also  con- 
structed the  Eastern  Bengal  Line  and  so  did  a  deal  for  Bengal 
and  its  commerce,  well  deserves  any  honor  Government  may 
confer  on  him. 

According  to  the  Times'  correspondent  in  the  City  of  Palaces 
the  native  part  of  the  town  is  almost  as  dangerous  to  health  as 
any  ierai.  Referring  to  Sir  Donald  Wallace's  painful  experience, 
he  adds: — "  It  is  hoped  that  Lord  Dufferin's  personal  experience, 
fortified  by  the  valuable  lecture  lately  delivered  in  England  by 
Mr.  Justice  Cunningham,  will  morally  compel  the  Government  to 
adopt  at  once  drastic  measures  for  an  improved  sanitation.  The 
continued  neglect  of  this  vitally  important  question  would  be 
nothing  less  than  a  grave  public  scandal." 

There  are  now  at  least  three  offers  before  the  Secretary  of  State 
for  the  construction  of  a  railway  between  Kalka  and  Umballa. 
Of  the  two  rival  offers  which  contemplate  carrying  the  line  down- 
wards from  Umballa  by  Kurnal  to  Delhi,  the  promoters  of  which 
ask  for  no  Government  help,  the  public  know  already.  The  less- 
known  project  put  forward  by  Messrs.  MacUiunon,  Madsenzie 
and  Co.  for  a  line  to  Umballa  only,  stipulates,  among  other  and 
minor  conditions,  for  a  bonus  for  one  year  about  equal  to  the  sum 
required  to  pay  interest  on  the  capital  employed  whilst  the  line  is 
under  construction. 

We  learn  that  Mr.  T.  Inman,  Executive  Engineer,  Bangalore 
Division,  will  proceed  on  three  months'  leave  from  1st  June  next. 
It  is  in  contemplation,  wp  believe,  to  amalgamate  the  Bangalore 
and  Palace  Division,  D.  P.  W.,  placing  the  same  in  charge  of 
Mr.  R.  C.  Scaldwell,  Executive  Engineer,  Palace  Division.  On 
return  of  Mr.  Inman  from  leave,  it  is  likely  he  will  take  charge 
of  the  special  Bridge  Division,  with  head-quarters  at  Koppa 
for  the  purpose  of  pushing  forward  the  completion  of  some  large 
girder  and  masonry  bridges  on  some  of  the  main  roads  through 
the  planting  districts. 

The  Madras  Standard  learns  that  from  the  commencement  of 
the  current  official  year  Messrs.  J.  Dighton  and  Horrauzjee 
Naurojee,  Assistant  Engineers, — who  until  the  31st  March  last 
were  in  charge  of  the-Madras  Black  Town  Drainage  Scheme, — 
have  been  transferred  to  the  Maintennnce  of  Way  aud  Works 
branch,  i.e.,  the  construction  of  roads,  &c.,  connected  with  the  city. 
In  giving  publicity  to  this  arrangement,  it  adds  :  Mr.  Dighton  was 
a  fellow-student  with  the  Editor  of  Indian  Engineering  in  the 
best  days  of  the  Madras  C.  E.  College,  and  was  one  of  the  most 
distinguished  pupils  in  Mathematics  and  Civil  Engineering. 
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Mr  M\RT1\-,  formerly  Arcliitect  to  Government,  U  up  at  Dar- 
ieeling  presiding  at  a  Committee  of  Engineers  i^w  ^.ttiug  to 
examine  and  reSort  on  landslips  going  on  in  the  Happy  VUey 
Tea  Estate,  iust  below  the  nevr  Secretariat,  and  to  devise,  if 
possible,  some  means  of  arresting  their  further  progress.  The 
Committee  have  a  difficult  job  before  them,  as  these  slips  have 
been  going  on  for  many  years  unnoticed  and  unchecked,  and  have 
reached-  such  magnitude  that  it  seems  doubtful  if  human  skill  can 
now  control  them  in  any  way.  However,  all  who  are  aequaiiited 
■with  Mr.  Martin  know  that  the  task  could  not  be  in  better 
bands. 


f  cttcvs  to  the  Cbitav. 


The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himsMf  responsible  for  the  opiniom  expressed  by  correspondents-l 

USEFUL  MEMORANDA. 
Sir,— The  foUowiug  simple  rules  may  be  found   useful   to    your 

readers : —  .    ,  ^t       «         i  ■.•        • 

*  1.  Diameter  of  wheel  in  inches  x  No.  of  revolutions  in  a 
minute  X   003  =  miles  per  hour.  ,,„„..■ 

2.  On  a  5'  6'  gauge  the  versed  sine  of  a  chord  of  66  feet  gives 
the  super  elevation  of  the  outer  rail  in  curves,  for  a  speed  of  40 
miles  an  hour  (see  Moleaworth,  page  213). 

J/ay  10,  1888.  M.  Ikst.  C.E. 

•  Bx.  A  7S-inch  driiing  who«l  doing  200  revolutions  a  minute  gives  a  speed  of 
43  miles  an  hour. 

72  xSOOx  ■003=43-2. 


eating  themselves  for  Engineers  to  disappoint  them  by  giving 
them  subordinate  appointments  ?  (2)  Is  it  fair  to  old  and  deserving 
subordinates  who  have  spent  the  best  part  of  their  lives  in  the 
service  of  Government,  to  close  the  door  to  their  further  advance- 
ment ]  and  (3)  Is  it  to  the  interest  of  Government  to  appoint  a 
lot  of  young  discontented  men  to  the  higher  appointments  of  the 
subordinate  grades  thereby  making  old  and  well  experienced 
subordinates  discontented  also  1  If  the  same  treatment  was 
meted  out  to  the  Engineer  officers  of  the  Department  would  there 
not  be  a  cry  from  one  end  of  India  to  the  other  !  Petitions  and 
memorials  would  be  sent  in  shoals  to  Parliament  crying  out  against 
the  injustice  of  the  Indian  Government.  Imagine  five  men  passing 
the  test  at  Cooper's  Hill  College  :  one  appointed  Engineer  while 
the  others  are  appointed  subordinates  !  Imagine  also.  Cooper's  Hill 
Enoineers  after  being  a  dozen  years  in  the  Department  being 
sup'erseded  by  fresh  officers  of  the  Royal  Engineers. 

Refined  Cruelty, 


DYNAMITE. 

Sir,— Can  any  of  your  readers  or  Mr.  Harris,  m.  e.,  tell  ns 
why  it  takes  C  and  7  months  to  procure  Dynamite  and  Detonators. 

Since  July  last,  there  has  been  a  great  deal  of  trouble  to  get 
them  at  all.  It  takes  six  months  to  get  a  permission  to  be  allowed 
to  keep  them  on  the  collieries. 

We  have  now  had  to  fall  back  on  country  made  powder,  which 
is  far  more  dangerous  to   workmen  than  what  Dynamite  is. 

Why  do  not  Nobel's  Agents  keep  a  small  Depot,  somewhere  in 
these  colliery  districts— say  at  Assensole— where  colliery  Managers 
can  send  direct  for  what  they  want  without  troubling  Railway 
bigots  and  timid  magistrates. 

Also  can  you  give  m  any  information  about  the  new  Explosives 
Act,  which  we  are  told,  was  passed  some  time  last  year. 

DrSAMITER. 

Bengal  Collieries. 


INFORMATION  WANTED. 
Sir,— Please  insest  the    following  queries  in  your 


valuable 
Journal : 

1.     In  the  last  edition  of  Molesworth   (the   21st)   on    page    109 
there   is  a  formula  for  abutments  for  arch  bridges,     flow  should 

3       ' 

the  figures  r  'SP  be  taken,    does  it  mean 


/R= 


corresponding  to  the  placing  of  the  figures  as  in   the  ^  powers,  or 


"SOME  ANOMALIES"  EXPLAINED. 

Sir,— I  have  read  the  letter  signed  Dog-Spike  on  "  Some  Ano- 
malies "  the  gist  of  which  apparently  is  that  officers  of  the  Traffic, 
Accounts  and  Egineering  branch  of  the  same  service  should  get 
the  same  pay,  whereas  he  quite  forgets  that  it  is  just  possible  that 
Government  considers  a  Traffic  and  an  Accounts  Officer  to  be 
worth  more  than  an  Engineer.  The  ultimate  object  of  a  railway, 
is  that  it  should  pay,  therefore  is  is  quite  right  that  those  who  are 
mostly  responsible  for  its  working  so  as  to  paj',  should  be  picked 
men  of  great  business  capacity  and  high  intellectual  acquirements, 
and  therefore  more  highly  paid  than  their  confreres.  This  argument 
I  have  put  forward  for  what  it  is  worth — the  real  reason  I  think  is 
that  it  is  purely  accidental  and  the  outcome  of  the  incremental 
scheme  which  is  now  held  to  be  a  sort  of  compound  interest  benefit 
fund  to  those  in  it. 

Certainly  when  Government  first  began  to  work  the  lines  it 
had  constructed,  volunteers  for  both  Traffic  and  Loco,  were  called 
for,  and  for  those  who  got  in  early,  it  has  been  an  exceedingly  good 
business,  a  few  years  landing  ihem  in  good  posts,  so  that  the  En- 
gineers who  stuck  to  their  profession  now  find  themselves  quite 
out-paced. 

Then  again  for  want  of  men  for  open  line  works,  Government 
had  to  promote  deserving  rueii  from  the  lower  ranks,  and  rightly 
so.  I  dare  say  half  the  officials  of  the  State  lines,  including  those 
brought  in  from  Guaranteed  lines,  have  worked  up  from  the  lower 
grades.  Perhaps  if  the  Engineers  had  been  told,  or  could  have 
foreseen  how  much  better  off  they  would  have  been  had  they 
joined  the  Revenue,  they  would  have  done  so,  but  for  those  who 
care  for  their  profession  and  take  a  pride  in  it,  and  who  don't 
want  to  be  maid  of  all  work,  I  would  say,  keep  to  construction  if 
you  can.  I  believe,  really.  Government  recognizing  that  the  En- 
gineer who  has  received  as  expensive,  and  as  good  an  education  as 
any  other  member  of  its  allied  services,  would  at  once  remove  the 
anomaly  if  they  could,  and  certainly  the  Cooper's  Hill  Engineers, 
to  whom  the  Government  are  distinctly  "ma  bap,"  may  trust  their 
anxious  but  impecunious  parent  to  help  them  out  of  their  present 
difficulty.  Let  all  Engineer  Officer.",  Royal  and  Civil,  be  educated 
at  Woolwich.  Abolish  Cooper's  Hill  and  oflfer  appointments  in 
the  Traffic  and  Loco,  to  be  competed  for  as  P.  W.  D.  appointments 
were  in  the  old  Stanley  Engineer  days.  Do  away  with  that  bHe 
noir  the  incremental  scale  and  Dog-Spike  (if  he  is  young  and  tena- 
cious as  his  7iom  de  plume  portends)  may  yet  rank  with  a  District 
Traffic  Superintendent. 

Ne  Sctor  Ultra  Crepidam. 


this, 
2. 


VH' 


Which  is  the  best  work  on  Civil  Engineering  for  a  practical 
man.  I  do  not  want  one  filled  with  complex  and  lengthy  calcula- 
tions like  Raukine.  It  will  have  to  be  one  that  can  be  quoted  as 
an  authority  when  sending  up  papers,  etc.,  to  Superintending  En- 
gineers. I  often  serve  on  District  and  Municipal  Boards  and 
require  something  of  this  kind. 

H.  F.  G. 

[Am.  1.  Consult  an  Algebra  or  any  one  ac(iuainted  with  the  subject. 
The  expression  reads  :  three-fifths  of  the  S(iuare  root  of  the  radius 
cubed. 

Ans.  2.  The  Roorkce  "  Treatise "  or  .Standard  Specifications  of 
the  Province] 


REORGANIZATION  OF  THE  D,  P.  W. 

SiRj — Your  leader  in  your  issue  of  the  14tli  April  on  the  above 
subject  deserves  serious  consideration.  With  your  permission  I 
shall  offer  a  few  remarks  on  the  system  ailopted  in  Madras  which  is 
causing  great  dissatisfaction  among  the  subordinates.  A  number 
of  young  men  annually  pass  the  Engineer's  test  at  Madras  and 
naturally  expect  to  he  appointed  as  Engineers  ;  instea.i,  only  one  is 
so  appointed  while  the  others  are  appointed  as  subordinate.'*,  thus 
burdening  the  Department  annually  with  a  number  of  discontent- 
ed and  flirappointed  young  men.  Those  young  B  C  E^i  are  general- 
ly appointed  Supervisors  or  Sub-engineers — thus  barring  the  door 
to  promotion  of  old  and  deserving  subordinates,  who  seeing  no 
prospects  of  advancement  become  disheartened  and  discontented. 

Now  I  ask  (1)  Is  it  fair  on  the  part  of  Government  to  en- 
courage the  young  men  to  spend  their   time  and  money  in   edu- 


BROAD  OR  METRE  GAUGE? 

Sir,— Your  article  on  the  above  subject  fully  bears  out  what  I 
thought  at  the  time  I  went  into   this   question   as  you  are  aware. 

I  never  was  a  thick  and  thin  advocate  of  the  broad  gauge,  the 
metre  suits  admirably,  in  fact  is  best  in  some  districts,  for  instance 
the  South  Indian,  but  the  Rajpootana  was  on  the  face  of  it  a 
through  route.  One  had  only  to  look  at  a  map  of  India  to  see 
that,  audit  is  curious  to  look  back  on  the  question,  how  universally 
this  view  was  held  in  Bombay,  and  how  Simla  would  not  see  it. 
The  result  shews,  as  Major  Conway  Gordon  says,  which  opinion, 
"  the  official  or  that  of  the  mercantile  community,"  was  correct. 
Major  Conway  Gordon  is  most  correct  in  his  first  para.  I  said 
so  some  years  ago,  theoretically  the  gauge  of  a  railway  might 
vary  from  the  source  of  the  traffic  to  the  port  or  trade  centre 
where  the  traffic  collected,  as  in  a  system  of  drainage  the  drain 
pipe  is  not  only  cheaper  but  belter  at  the  beginning  of  the  system 
and  the  small  ovoid  than  the  large  and  so  on.  There  is  no  theo- 
retically perfect  gauge,  it  is  a  question  of  traffic.  India  would  do 
very  well  if  all  its  main  routes  were  broad  gauge  and  the  blocks  of 
country  intervening  were  filled  with  a  network  of  metre  gauge, 
provided  the  said  network  was  all  connected  and  not  in  isolated 
lines  and  also  connected  with  the  network  in  another  block  by 
crossing  the  broad  gauge  lines.  This  would  not  always  be  best 
but  might  be  taken  as  a  fairly  good  arrangement  for  the  whole 
country  subject  to  important  exceptions. 

A  difficulty  is  always  to  know  what  are  through  main  routes. 
On  this  one  can  only  say  we  should  invite  all  the  best  opinions 
available,  and  not  let  the  question  be  settled  by  one  Secretary  at 
Simla.  In  the  comparison  of  the  working  power  of  broad  or 
metre  gauge  lines  one  of  the  points  which  has  not  been  thought 
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of  much  is  that  the  broad  gauge  has  not  yet  been  worked  up  to 
its  full  capacity  in  any  part  of  India,  while  I  think  the  metre  has. 
The  metre  was  put  on  its  mettle  and  having  new  lines  and  stock, 
the  Engineers  in  England  sent  out  heavier  and  heavier  engines 
and  larger  and  larger  wagons,  till  they  have  reached  a  point 
which  they  can  hardly  pass.  Meantime  the  B.  G.  lines  had  to  use 
their  old  stock  and  have  to  still,  besides  they  don't  in  most  cases 
want  more,  but  they  can  have  more  and  a  great  deal  more  when 
they  want  it.  Our  goods  engines  are  less  powerful  than  those 
used  on  many  lines  in  England.  We  have  not  put  the  load  on  our 
axles  which  we  could,  nowhere  have  I  seen  as  large  a  wagon  aa 
it  would  be  feasible  and  profitable  to  put  on  to  B.  G.  if  the  traffic 
wanted  it.  And  then  as  to  passenger  trains,  we  have  not  nearly 
reached  the  speed  we  can  run  with  perfect  safety.  We  have 
only  just  introduced  bogie  carriages  and  are  only  thinking  of 
fivinc  the  accommodation  and  comfort  which  the  gauge  admits 
of  and  which  I  fear  the  metre  gauge  cannot  reach.  The  broad 
gauge  lines  are  in  no  ease  developed  up  to  the  point  they  admit  of, 
and  I  should  say  that  10  years  hence  to  contrast  between  broad 
and  metre  will  be  greater,  and  so  great  that  people  will  wonder 
how  we  could  ever  have  thought  of  the  latter  for  a  main  route  in 
this  country  of  great  distances.  In  speaking  of  engine  and  train 
capacity  the  heavy  inclines  like  the  Bhore  and  Tliul  Ghats, 
G.  I.  P.  Railway  are  exceptions  ;  to  increase  their  capacity 
further  they  must  have  more  lines  of  rails,  two  lines  are  now 
pretty  fully  occupied. 

It  is  now,  of  course,  to  be  much  regretted  that  the  English  4-8i 
gauge  was  not  taken  for  India,  not  only  would  it  have  lessened  the 
call  for  the  metre  gauge,  but  in  time  of  famine  and  pressure  whole 
ship  loads  of  engines,  curriages  and  wagons  could  have  been  sent 
from  England  at  a  week's  notice. 

M.    I.   C.    E. 


"INFORMATION  SOUGHT  "—SUPPLIED. 

Sir, — With  reference  to    the  information  sought   by     Mr.   G. 

Duberu,  in  your   issue   of  5th   May,    it  might  be  said,  that  there 

is  no  recognized  rnle  for  calculating  boiler  power — those    now    in 

use,  being  only  approximate  ones. 

Makers  of  stationary  engines  estimate  the  boiler  power   by  the 

length,   the    marine  engineers   estimate    by    the   grate     surface  ; 

whilst  with  many,  the  practice  is  to   estimate   the    entire   heating 

surface,   and   give   an  allowance  for  a  horse  power.     But  however 

correct  any  one  of  these  rules  may  be  for  one  description  of  boiler 

it  will  give  a  false  result   for   a    boiler  of  a   different   class.     For 

instance,    while   one   maker    uses   a    '8,   as  a  divison  for  his  grate 

surface,  and  calls  the  result  his  horse  power,   another   makes    '75  ; 

and  a  third  one  '5. 

Under   these   conditions,  a  boiler  of,  say,  100  square  feet  grate 

surface,  ia  capable  of  being  classified  as    125,    133  and    200    horse 

power.    Where  so  much  discrepancy  exists  in  the  very  application 

of  the  rules,  it  is  to  be  allowed  that,  the   fact   of  the   addition    or 

substraction  of  a  few  square  feet  of  grate  surface  occupied  by  the 

dead  plates,  would  not  set  the  main  question  at  rest. 

It  might  repay  Mr.  Dubern,  to  investigate  the  various   rules,  or 

rather   methods,   for  calculating   the   nominal   horse   power  of  a 

boiler. 

Estimating    the    entire    heating    surface,    and    allowing   for  a 

cylindrical   boiler    14   square   feet   of    heating   surface,     and   one 

square  foot  of  grate  surface  ;  for  a  flue  boiler    15   square   feet   of 

heating  surface  and  three-fourths  of  a  square  foot  of  grate  surface  ; 

and  for  a  tubular  boiler  16   square   feet  of  heating  surface,   and 

half  of  a  square  footof  grate  surface  ;  Mr.  Dubern  might  be  enabled, 

to  deduce  the  information    he  seeks,  that   is,    whether   the   dead 

plates  are  to  be  taken  into  account,  in  the  case  he  is  dealing  with, 

or  not.     For  example,  a  tubular  boiler  of  48"  diameter,  1 1'  length, 

with  40 — 3"  tubes,   has  a   total  of    501'8   square   feet  of  heating 

surface,  which  being  divided  by  16,  the  number  of  square  feet   of 

heating  surface   to  a   horse   power,  gives  31  horse  power.     Half  a 

square  foot,  being  the  proportion  of  grate  surface  ;  the  grate  surface 

for  this  boiler  should  therefore  be  15J  square  feet.    It  being  borne 

in  mind  that  by  the    term,  grate  surface,  is  meant,  the   aggregate 

square  feet  of  grate  surface,  upon  which   coal   is   capable   of  being 

spread  for  combustion,  regardless  of  any  other  condition, 

The  other  methods  are  as  follows  : — 

„        ,  ■         1-   J  •     1  1    -1       TT  n          Length  x  Diameter 
iorplam  cylindrical  boiler  H.  P.  =  

(D  +  D')  X  L 


^tto  §00110  nviis  Jle^rrints. 


6 


Single  flue  boiler  U.  P.  = 
Double  flue  boiler  H.  P. 


(D+D'  +  D")  X  L 


If  H=  heating  surface  of  a  boiler,    in    square   yards,    and   G  = 
grate  surface  in  square  feet — 

H.  P.  =  •/(HxG)    for    plain    boiler;  and   for    tubular  H.  P 
=  1-8  \/(HxG). 
For  marine  boilers  working  up  to  nearly  5  times  the   nominal  — 
H.  P.  =  -7  V(HxG). 
Trusting  the  foregoing  might  be  found  useful. 

C.  L.  PniLLirrs,  m.e. 

KCMARPORE  ;        ) 
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CHURCH  FOR  THE  LUTHERAN 
This  building  has  been  designed  to  meet  the  require- 
ments of  a  native  congregation.  The  style  adopted  is  a 
modification  of  13th  century  English  Gothic.  The 
accommodation  provides  for  450  worshippers,  and  its  cost 
is  estimated  at  Rs.  14,500.  It  is  propo.sed  to  erect  it 
w'ith  local  stfjne  in  uncoursed  rubble  work  similar  to  the 
Kentish  Rag  work  of  England,  with  dressed  stone  for 
i)uion8,  &c.  The  design  is  by  W.  N.  Pogson,  f.s.a., 
Architect  of  Madras,  under  whose  superintendence  the 
work  will  be  carried  out. 


MISSION,    COIMBATORE. 


KrXT  Angnrt  will  see  the  opening  of  the  Centennial  Exhibition  at 
Melbonrne,  the  co«t  of  which  ia  oflBcially  estimated  at  £  217,000.  This 
estimate,  however,  is  likely  to  be  exceeded,  as  not  only  several  of  the 
••olonies,  bnt  Germany  and  France  have  applied  for  an  increase  of 
(pace. 

The  Glasgow  International  Exhibition  was  opened  on  the  8th  instant 
by  His  Royal  Highness  the  Prince  of  Wales.  Three  large  Courts 
have  been  amigned  for  the  Indian  cxhibiu  in  the  Glasgow  International 
Exhibition.  The  Indian  exhibits  are  expected  to  number  about  10,000; 
and  there  can  be  little  doubt  that  they  will  form  one  of  the  most 
attractive  feature*  of  the  Exhibition. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK 
XXXII. 
Ceiling  cloth  of  double  dungary  including  teakwood 
framing. 


Items  per  100  s.  ft. 
(1) 


Labor. — 

Carpenters  No.   ... 

Tailors  „     ... 

Coolies  

Sundries 
Materials. — 

Teak  battens  2"x|"r.ft. 

Double     dungary    cloth 
yds. 

Tape  yds.   ... 

Tacks         lb. 

Thread        „ 

Sundrie.s,  Scaffolding, 

Petty  EstablLslinjent 


No.  or 

Rate. 

Amount. 

Quantity. 

(2) 

(3) 

(4) 

n 

H 

1 

iC 

.Q 

o 

29 

« 

20 

30 

i 

h 

Total. 

(5) 


Note. — White  or  color-washing,  or  painting  of  ceiling 
not  included  in  the  details  given. 


DRAINAGE       OF       BLACK     TOWN,     MADRAS. 


PLAN 


SHEWING     THE     POSITION      OF      THE 


SEWERS,  PUMPING     STATION,   OUTFALL    CHANNEL  & 
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ON  THE  CONSTRUCTION  OF  SEWERS  IN 
MADRAS. 

By  Hormxjsji  Nowroji,  B.C.E., 
Assistant  Engineer,  Madras  Drainage  Works. 

V. 

Flushing. — Every  alternate  man-hole  has  an  arrange- 
ment for  flushing  the  sewer.  This  consists  of  a  groove 
in  the  sides  of  the  man-hole  for  the  reception  of  a  framed 
board.  When  the  board  is  inserted  -into  the  groove,  it 
temporarily  draws  back  the  sewage  until  it  attains  the 
height  of  the  top  of  the  board.  When  the  board  is  sud- 
denly drawn  out  there  is  a  rush  of  water  and  the  head,  due 
to  the  accumulated  sewage  behind  the  board,  produces 
an  increased  velocity  in  the  sewer  sufficient  to  produce 
a  scouring  action.  The  flushing  board  is  placed  a  few  inches 
from  the  up  stream  side  of  the  man-hole.  The  space 
between  the  board  and  the  wall  serves  as  an  overflow 
when  a  board  has  been  inadvertently  left  in  the  groove. 

At  the  head  of  sewer  No.  1,  a  flushing  reservoir  is 
built  -mth  a  capacity  of  1,600  gallons  and  is  fitted  with 
an  automatic  syphon  on  Field's  principle.  The  reser- 
voir is  fed  by  a  water  pipe,  and  when  the  water  rises  to 
the  level  of  the  inner  pipe  of  the  syphon,  it  is  brought 
at  once  into  action,  and  the  whole  contents  of  the  reservoir 
is  discharged  in  a  few  minutes.  The  tank  can  be  filled 
and  discharged,  as  often  as  desirable  by  regulating  the 
feeding  pipe. 

Co.'it. — The  cost  of  the  sewers  in  the  revised  estimate 
as  subjoined  stands  at  Rs.  2,04,000 ;  the  actual  cost  has 
fully  reached  this  amount.  This  gives  an  average  of 
Rs.  7-8-0  per  lineal  foot  of  sewer.  A  24"  diameter  sewer 
at  a  depth  of  16  feet  below  ground  level  and  5  feet  below 
water  line  represents  this  average. 


Revised  E,stimate  of  cost,  &c. — (Continued.) 


Estimate  of  cost  of  Intercepting  Sewers — Drainage   of 
Black  Town — Madras. 


Description  of  Works. 

Quantity 

Rate 

Per. 

Total. 

Rs. 

A 

p. 

Rs. 

A. 

p. 

Intercepting  Sewer  No.  1 

Along  Popham's  Broad- 

way AND  IbRAHMJEE  SaHII 

Street, 

Storm  Overflow  Well  in 

Esplanade. 

Excavation 

50  0.  yd. 

0 

4 

0 

c.   yd. 

12 

8 

0 

Brickwork 

450  c.  ft. 

0 

4 

6 

eft. 

126 

9 

0 

Plastering 

8  sqrs. 

5 

0 

0 

square. 

40 

0 

0 

Self-acting  flushing    cham- 

ber   fitted  with   annular 

syphon 

Sum 

0 

0 

0 

500 

0 

0 

679 

0 

Excavation. 

Excavation    including  tim- 

bering       and      re-filling 

above  6  feet  deep 

21,440c.  yd. 

0 

3 

0 

c.  yd. 

4,020 

0 

0 

Excavation    including  tim- 

bering  and   re-flUing  be- 

low 6  feet  deep  to  21   feet 

deep 

14,090  „ 

0 

9 

0 

,» 

7,925 

10 

1 

0 

11,944 

00 

Sewem. 

12    inch     stoneware    pipes 

including  laying 

2.56   1ft. 

2 

8 

0 

l.ft. 

640 

0 

0 

18  inch  stoneware  pipes   in- 

cluding laying 

2,018     „ 

4 

4 

0 

9) 

8,576 

8 

0 

24     inch      brick-in-cement 

sewer 

3,721     „ 

4 

8 

0 

f* 

16,744 

8 

0 

30     inch      brick-in-cement 

sewer 

1,426    „ 

6 

0 

0 

»» 

8,556 

0 

0 

34,517 

0 

0 

Manholes  with.  Ventilators. 

No.  50. 

Brickwork      in        soorkee 

mortar 

13,000  c.  ft 

0 

4 

6 

eft. 

3,656 

4 

0 

Plastering    2  coats  cement 

84  sqrs. 

5 

0 

0 

square. 

420 

0 

0 

Do.         1  coat        do. 

147     „ 

4 

0 

0 

588 

0 

0 

Iron  covers  for  ventilators 

50  No. 

25 

0 

0 

each. 

1,250 

0 

0 

Description  of  Works. 


Granite  stones  for  covering 
man-holes 


Flushing  doors 

Extra  for  strengthening 
sewer  under  main  drain, 
diversion  of  main  drain, 
&c.,   8ic. ,  at  crossings 


Quantity. 


400  0.  ft, 


6  No. 


3  No. 


2,500sqrs. 


Pumping 

Repairing     and    metalling 

roadways     with    6    inch 

metalling     and    3      inch 

bottoming     ... 
Sewer  No.  I. 
Abstract. 
Overflow  well 
Excavation 
12,    18,    24    and    30     inch 

sewers 
Man-holes  and  ventilators 
Flushing  doors 
Strengthening  sewers  under 

main  drain   ... 
fttmping 
Repairing   and    remetalling 

roadways 

Total 

Intercepting  Sewer  No.  2. 

Along  Wall  Tax  Road 

AND  Old  Jail  Street. 

Excavation. 

Excavation  including  tim- 
bering and  retilling  above 
6  feet  deep    .  ^.  -  732,750oyd 

Excavation  including  tim- 
bering and  refilling  below 
6  feet  deep  to  11  feet 
deep 


Rat«. 


Rs. 
2 

20 

200 


Sewer. 

12  inch  pipe  sewer  inclu- 
ding laying  ... 

18  inch  pipe  sewer  includ- 
ing laying 

24  inch  brick-in-cement 
sewer 


Man-holes  with  Ventilators. 
Brickwork  in  soorkee  mortar 
Plastering  2  coats  cement 

Do.      1  coat       ,, 
Wooden  covers  for    raised 

man-holes 
Granite  covering  stones  for 

man-hole 
Iron  covers  for   ventilators 


Flushing  doors 

Pumping 

Raising  and  metalling  road- 
ways 

Compensation. 

Compensation  for  crossing 
private  land  and  remov- 
ing cocoanut  trees  on  the 
line  of  sewer 

Compensation  for  crossing 
under  private  property 
in  Trevelyan,  Terupally 
and  Venkatasa  Maistry 
Streets 

Total     ... 

Sewer  No.  2. 

Abstract. 
Excavation 
12,  18,  24  inch  sewers 
Man-holes  with  ventilators 
Flushing  doors 


13,000 


1, 0801.  ft. 
6,322  „ 
4,621  „ 


17,200c.ft 
120sqrs. 
200    „ 

45Nos. 

224  eft. 
32  No, 


9   No. 


270  sqrs. 


10 


10 


Per. 


c.  ft. 


each. 


each. 


Square. 


C.yd. 


1.    ft. 


c.  ft. 
square. 

u 

each 

c.   ft. 
each 

each 
sum 

square 


Total. 


Rs, 

1,000 


6,914 


120 


600 


13,500 


11,562 


679 
11,945 

34,517 
6,914 
0 
V 

600 
13,500 

11,562 


79,838 


6,140 


7,312 


13,453 


2,700 
26,868 
20,794 


60,363 


4,837 
600 
800 

675 

560 
800 


8,272 
180 


18,000 


1,248 


10 


12  0 


1,200 


3,000 


4,200 


13,453 
50,363 

8,272 
180 
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Bevised  Entivmte  of  cost, 

c{r.— 

'Continue 

d.) 

Description  of  Works. 

Quantity. 

Rate, 

Per. 

Total. 

'  t  ■ 

Rs.  A. 

P. 

Rs,    A 

P. 

Pumping 





48,000   ( 

)  0 

Raiaog    and    r«-metalling 

roadwajrs     . 

1,248  IS 

I  0 

Compensation 

4,200   ( 

)   0 

Total     ... 

95,717  ( 

>   0 

Intercepting  Sewer 

No.  3 

From  H.\RBorR  Skwf.r 

au)m;  Iiih.vmjekS.\uib 

Street  to  No.  1 

Sewek. 

JCxcamlion. 

Kxcaration    above  6    feet 

deep  including  timbering 

and  reliiling 

6,840c  yds 

0  2 

0  c.  yds. 

855   ( 

)  0 

Do.     l>e'ow  6  ft.  deep 

to  21  ft.  deep 

8,790    „ 

0  7 

0        „ 

3,845  1( 

)  0 

Remo^-ing     boulders    from 

excavation     15    ft.    deep 

near  Beach  Road 

972  No. 

0  2 

6      each 

1511- 

I  0 

Demolishing  old    metsonry 

in  ^hunam 

2,800c  yds. 

0  0 

4     c.  ft. 

58   . 

)   4 

4,910  1. 

i  4 

Sfiner. 

24  inch    brick  in   soorkee 

■ewer 

2,270  1.  ft. 

3  4 

0    1.  ft. 

7,377 

i   0 

Granite  steps  at  junction 

with  No.  1  Sewer 

34  c.  ft. 

1   6 

0    C.  ft. 

461 
7,424 

I  0 
1   0 

MatihoUt  with  Ventilators. 

No.  15. 

Brick-work  in  soorkee  mor- 

tar 

3,500  c.  ft. 

0  4 

6     c.  ft. 

984 

6   6 

Plastering    in     cement    2 

coats 

221  sqrs 

4  0 

0    suare 

90 

0   0 

Plastering    in    cement     1 

coat 

31    „ 

2  0 

0       „ 

62 

0   0 

Iron  covers  for  ventilators 

•  12  No. 

25   0 

0     each 

300 

0   0 

Wooden   covers    for   man. 

holes 

2    „ 

15   0 

0 

30 

0   0 

Granite  stones  for  covering 

**       »» 

man-holes   ... 

104  c.  ft. 
6  No 

1    6 
20  0 

0    c.  ft. 
0      each 

143 

0   0 

1,609 

6   0 

Flashing  doors 

120 

0   0 

Repairina  Roculirays. 

Relaying     old      metalling 

with    6'   broken    bricks 

for  bottoming 

228  sqrs. 

0  f 

0   square 

114 

0    0 

Divertinc;      B^ch      Road 

during    construction    of 

Sewer 

45      „ 

1   c 

0         „ 

45 

0   0 

159 

0    0 

Baling  and  Pumping 

8,930 

0    0 

Sewer  No.  3. 

Ab^ftract. 

Excavation 

4,9101 

3    4 

Sewer  24  inch  diameter    ... 

7,424 

i,6on 

4    0 

Man -boles  with  vcntilaters 

6   0 

Flushing  iKwrs 

120 

0   0 

Repairing  roadways 

150 

0    0 

Baling  and  pumping 

8,930 

0    0 

Total  ... 

2.3,153 

7   4 

Sewer  No.  4,  from  No.  1 

&  2  Sewers  to  Pump- 

Well. 

ExratKition. 

Kxcavation    above    6    feet 

deep  including  timbering 
and  refilling 

Do.  Ijelow   6  ft    deep 

940  c.  yds. 

0  3 

0    c.   yd. 

176 

4    0 

to  23  ft.  deep     ... 

1.880    .. 

1   0 

0       „ 

1,880 

0    0 

2,056 

4  0 

86  tn<-A  Stmr 

36     inch     brick-in-cement 

sewer 

221  1.  ft. 

9  0 

0    1.  ft. 

1,989 

0   0 

VanhoU  No   1. 

Brick-work  in  soorkee  mor- 

tar 

399  c.  ft. 

0  4 

6       c.  ft. 

1091 

1    0 

Revised  Estimate  of  cost,  &c. — (Continued.) 


Discription  of  Works. 


Plastering  in  cement  2  coats 

Do.  do.     1  coat... 

Iron  cover  for  man-hole  . . . 


Pumping 

Electric-light . . . 

Sewer  No.  4. 
Abstract, 
Excavation 
36  inch  sewer ... 
Man-hole 
Pumping 
Electric-light... 


Quantity. 


2|  sqrs. 
5      „ 
1  No. 


Rate. 


Rs. 
5 
4 
30 


Per. 


square. 

It 
each. 


Total 


Total. 


Rs. 


173 
600 


300 


2,056 

1,989 

173 

600 

300 

5,118 


11 


HORMUSJI   NOWROJI. 


A  FLEXIBLE  WATER  SPACE  FOR  LOCO.  AND 
OTHER  FIRE-BOXES. 

The  accompanying  sketch  shews  a  flexible  stay  for 
fire  boxes  patented  by  Mr.  Leach,  Chief  Boiler  Foreman, 
Central  Shops,  Ajmere,  Rajpootana-Malvva  Railway. 

Much  trouble  and  expense  has  been  caused  on  the 
Rajpootaua-Malwa  Railway  through  the  water  space  stays 
of  the  fire  boxes  of  the  metre  gauge  engines  breaking  off. 
These  stays,  which  are  of  the  ordinary  type  used  in  Loco, 
fire-boxes,  are,  when  first  put  in,  |"  diameter,  and  it  is  found 
that  after  an  average  mileage  of  50,000  miles  the  stays 
begin  to  break  off,  first  along  the  four  top  rows.  The 
fracture  takes  place  at  that  end  of  the  stay  which  goes 
into  the  copper  plate  and  the  stay  is  broken  off  close 
to  the  plate  inside  the  water  space. 

These  top  rows  having  given  way  the  stays  below  this 
line  then  give  way. 

The  failure  of  these  stays  is  evidently  due  to  the  work 
and  strain  that  is  put  upon  them  through  the  expansion 
and  contraction  of  the  copper  fire-box,  or  to  put  it  more 
clearly,  its  rise  and  fall.  When  fire  is  put  into  the  box 
the  heat  causes  the  copper  box  to  expand  and  from  its 
form  it  expands  most  freely  in  its  height,  but  the  outer 
shell  of  the  fire-box  not  being  heated  so  quickly  the  stays 
between  the  copper  box  and  the  oiitside  shell  have  to  act 
like  hinges  to  allow  the  copper  box  to  rise  or  expand  and 
when  the  copper  is  cool  the  stays  have  again  to  resume 
their  original  position. 

This  constant  work  on  the  stays  eventually  destroys 
the  strength  and  fibre  of  the  metal  and  the  stays  break. 

The  form  of  stay  illustrated  in  the  accompanying  draw- 
ing and  patented  by  Mr.  Leach  entirely  gets  over  this 
difficulty  and  it  has  proved  itself  a  practical  success  from 
the  fact  that  20,000  such  stays  have  been  put  into  the 
engines  of  the  Rajpootana-Malwa  Railway  during  the 
past  four  years  and  not  one  of  them  has  failed  or  given 
trouble  during  this  period. 

An  engine  which  had  been  fitted  with  these  stays  and 
had  worked  from  May  1885  to  January  1888  and  run  a 
mileage  of  85,018  miles  was  lately  brought  into  Central 
Shops  for  examination.  The  stays  were  removed  in 
various  places  in  the  fire-box  for  examination  and  were 
found  as  good  as  when  they  were  put  in. 

In  addition  to  the  great  success  these  stays  have 
achieved  as  shewn  above  they  possess  an  advantage 
over  the  old  method  in  affording  such  an  easy  means  of 
examining  any  of  the  stays  in  a  fire-box  as  the 
removal  of  the  cap  b  allows  of  the  stays  being  examined 
at  once. 

Another  advantage  claimed  is  that  the  stays  can  be 
as  well  made  of  iron  in  this  form  as  in  copper  as 
most  of  the  old  fashioned  stays  were.  It  will  be  noticed 
by  a  reference  to  the  drawing  that  a  thin  copper  washer 
is  inserted  between  the  neck  of  the  stay  and  its  seating 
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in  the  nut   screwed   into   the   outside   shell  of  the  fire- 
box. 

It  is  obvious  that  in  case  the  inside  shell  of  the  fire-box 
had  to  be  removed  for  repairs  that  this  new  form 
of  stay  would  be  an  advantage  over  the  old  form  as 
being  ea.sier  to  remove  and  causing  less  damage  to  the 
fire-box. 

Again  should  any  of  these  stays  require  to  be  taken 
out  at  any  time  the  bush  or  nut  and  copper  washer  do 
not  need  to  be  renewed,  as  they  will  come  in  again  for 
any  new  stays,  and  the  stay  that  is  removed  is  available 
for  working  up  into  rivets  or  bolts. 

The  cost  of  these  flexible  stays,  as  compared  with  the 
ordinary  stays,  is  as  follows : — 

Rs.  A.  Ps. 

Forging,  turning  and  putting  flexible  ] 
iron   stay  in  its  place,  including  bush,   >  1 

cap,  &c.,  each.  ' 

Making  and  putting  ordinary  copper") 
stay  in  its  place,  each  / 

It  is  to  be  noted  in  comparing  the  cost  of  the  stays 
that  if  the  inside  box  has  at  any  time  to  be  removed 
through  being  burnt  or  damaged,  that  if  flexible  stays 
are  already  in,  the  stay  only  has  to  be  removed 
at  a  cost  of,  say,  8  annas,  whereas  if  the  ordinary  stay  is 
in  use  the  whole  stay  has  to  be  renewed  at  its  ori- 
ginal cost  ;  or,  in  fact,  at  a  higher  figure,  as  the  stay 
will  have  to  be  of  larger  diameter,  as  in  drilling  it  out 
of  the  outside  shell  the  thread  in  the  shell  will  get 
damaged  and  a  larger  size  tap  will  have  to  be  inserted 
to  get  Tip  a  full  thread. 

The  illustration  also  shews  Leach's  Crown  Arch,  which 
form  of  stay  for  the  roof  of  fire-boxes  has  long  been 
used  for  the  Rajpootana-Mahva  Railway  engines  and  with 
great  success  in  place  of  the  usual  heavy  bars,  which  in 
a  metre  gauge  engine  take  up  so  much  of  the  water 
spaces  on  the  top  of  the  box. 

This  crown  arch  has  also  been  adopted  by  some  of 
the  other  Railways  in  India  and  England.  The  illus- 
tration clearly  explains  the  form  of  the  stay. 

Fkank  Goodwin. 


NOTES  FROM  HOME. 

(From  our  own  Correspondent. ) 

At  the  close  of  a  paper  recently  read  before  the  Society 
of  Arts  by  Mr.  .Jeans  on  "  Tlie  Panama  Canal  and  its  Rivals" 
the  autlior  said  if  a  canal  was  to  be  carried  across  the 
Anierican  Isthmus  the  work  should  be  undertaken  not  by 
one  nation  or  state,  or  company,  but  by  a  convention  of  Great 
Powers  responsible  for  the  expenditure  which  it  would  in- 
volve for  the  due  and  efficient  completion  of  the  undertaking, 
for  its  neutralization,  regulation  and  maintenance.  The  three 
countries  that  were  mainly  interested  were  England,  France 
and  the  United  States. 

Having  received  the  Imperial  .sanction  a  company  is  to  be 
formed  for  the  construction  and  working  of  naptlia  conduits 
from  Baku  to  Batoum,  with  powers  to  supply  the  public  and 
eventually  to  construct  branch  conduits  to  Poti.  The  com- 
pany is  to  be  formed  witiiin  four  months,  and  the  works  are  to 
be  completed  witliin  a  period  of  four  years  and   four  months. 

In  consequence  of  the  amount  of  su Inscriptions  received  and 
promised  being  insufficient  tlie  Liverpool  Cathedral  Committee 
have  decided  to  abandon  for  tlie  present  the  building  of  the 
proposed  Cathedral. 

The  Architects  and  Engineers'  Registration  Bill  was  re- 
cently brought  up  in  the  House  of  Commons  for  second 
reading,  but,  no  doubt  in  consequence  of  the  strong  opposition 
to  its  provisions,  was  withdrawn.  Petitions  were  sent  in  against 
it  from  the  three  Chartered  Institutions — the  Institution  of 
Civil  Engineers,  tiie  Royal  Institution  of  British  Architects 
and  the  Surveyors'  Institution,  also  from  the  Association  of 
Municipal  Engineers  and  the  Civil  and  Mechanical  Engineers' 
Society.  These  representing  the  opposing  voices  of  nearly 
eleven  thousand  members  of  the  three  profe.ssions. 

The  Institution  of  Mechanical  Engineers  give  notice  that 
their  next  meeting  is  to  be  held  at  the  Institution  of 
Civil  Engineers  on  the  3rd  and  4th  of  May  when 
the  following  papers  will  be  read  : — {a)  Third  Report  of  the 
Research  Committee  on  Friction  ;  Experiments  on  the  Friction 


of  a  Collar  Bearing,  (h)  "  Description  of  the  Emery  Test- 
ing Machine "  by  H.  R.  Towne  of  Stamford,  Connecticut, 
U.  S.  A.  (c)  Supplemental  Paper  on  the  use  of  Petroleum 
Refuse  as  Fuel  in  Locomotive  Engines  :  by  T.  Urquhart, 
Locomotive  Superintendent,  Grazi  and  Tsartsin  Railway, 
S.  E.  Russia. 

In  a  paper  on  Compressed  Oil  Gas  and  its  Application  re- 
cently read  at  the  Institution  of  Civil  Engineers  by  Mr. 
Ayres  it  was  stated  that  there  are  now  23,499  carriages  illu- 
minated on  Pintsch's  system,  and  2,791  on  Pope's  system. 
Taking  the  double  journey  from  London  to  Aberdeen  the 
cost  of  compressed  oil  gas  was  0-0404fi?.  per  lamp  per  hour, 
and  for  the  ordinary  oil  system  0-385rf.  per  hour.  This 
shewed  a  greater  cost  for  the  ordinary  oil  system  of  0'3446c?. 
per  lamp  per  hour  or  8J  times  more  than  oil  gas. 

The  London,  Brighton  and  South  Coast  Railway  have  now 
1 5  trains  lighted  by  electicity,  two  running  between  London 
and  Brighton. 

Although  the  electric  light  has  been  in  use  in  the  Victoria 
Station  of  this  Railway  since  about  the  commencement  of 
the  year,  it  has  been  considered  advisable  to  continue  burn- 
ing gas  jets  in  the  old  lanterns,  presumably  in  case  of  a  col- 
lapse in  the  use  of  the  illuminant. 

The  Corporation  of  Birmingham  is  about  to  institute  an 
entirely  new  departure  in  the  sale  of  gas  by  the  use  of  "  pay 
before  delivery  "  meters.  A  number  of  prepayment  meters 
constructed  after  the  principle  of  the  common  automatic 
supply  machines  have  been  offered  by  inventors,  and  a  trial 
of  one  devised  by  Mr.  Brownhills  is  to  be  made  in  a  court 
of  small  houses.  One  or  more  pennies  are  dropped  into  an 
opening  and  the  regulating  apparatus  of  the  meter  liberates 
a  quantity  of  gas  of  corresponding  value  after  which  it  stops 
awaiting  the  advent  of  fresh  pence.  It  is  stated  that  these 
meters  can  be  manufactured  for  about  20*'.  each. 

A  triumph  of  modern  chemistry  is  recorded  whereby 
a  waste  and  noxious  bye-product  of  manufacturing 
industiy  is  deprived  of  its  objectionable  character  and 
transformed  into  a  source  of  profit.  In  a  paper  read 
at  a  recent  meeting  of  the  London  Section  of  the  Society 
of  Chemical  Industry,  Mr.  Chance  described  the  recovery  of 
sulphur  from  alkali  waste  by  the  aid  of  lime-kiln  gases,  a 
process  that  crowns  more  than  half  a  century  of  unsuccessful 
and  costly  experiment. 

Delta  metal  is  being  extensively  employed  for  the  shafting 
and  other  portions  of  the  fish  torpedos  in  which  it  has 
replaced  steel.  It  has  also  been  used  in  constructing  a  num- 
ber of  new  torpedo  launches  for  tlie  Russian  Government, 
and  propellers  of  the  same  material  have  been  supplied  to  the 
Swedish  ironclad  Tcea,  for  which  purpose  it  is  superior 
to  steel,  as  it  does  not  suffer  corrosion.  The  Nyassa  steam 
canoe  which  has  been  built  for  the  Universities  Afi-ican  Mis- 
sion Society  and  is  intended  for  service  on  the  lake  of  that 
name  is  entirely  constructed  of  delta  metal. 

The  Statist  had  recently  an  article  on  Copper,  in  which 
it  exannnes  whether  it  is  possible  to  curtiiil  the  use  of  copper, 
and  its  conclusion  is  that  substitutes  can  be  used  on  a  very 
large  scale.  For  instance,  the  brass  and  copper  used  on  a 
locomotive  engine  have  hitherto  been  about  6|  tons,  but  by 
substituting  iron  and  steel  on  various  parts  of  the  engine  4^ 
tons  of  copper  out  of  the  G^  tons  at  present  used  can  be 
replaced. 

The  new  Railway  between  Barking  and  Pitsea  on  the 
London,  Tilbury  and  South-end  Railway  will  be  opened  next 
month.  This  line  shortens  the  distance  between  London 
and  Southend  by  about  one-fifth,  and  moreover  opens  up  a 
new  district  of  South  Es.sex  hitherto  quite  untouched  by 
Railways. 

NOTES  FROM  BOMBAY. 

(From  our  own  Correspondent.) 
Just  at  present  no  little  excitement  exists  in  Bombay,  with 
reference  to  the  proposed  transfer  of  Sind  to  the  Punjab 
Government.  It  would  also  appear  that  a  strong  feeling 
against  the  transfer,  exists  in  Karachi  itself,  and  that  tlie 
sentiments  in  defence  thereof  expressed  in  a  letter  signed  by 
a  Karachi  Merchant,  which  letter  was  published  in  the  7'imes 
of  India  on  the  12th  April,  by  no  means  represent  tlie  views 
of  the  community  on  whose  behalf  he  professes  to  spesvk. 

The  first  grievance  of  Mei-chant  seems  to  He  in  the  absence 
of  a  daily  Postal  system  between  Karachi  and  the  presidency  ; 
but  it  is  due  to  no  fault  of  the  Bombay  Government  that 
such  a  postal  system  does  not  exist. 
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Another  grie\-ance  ventilated  by  liini  is  the  alleged  disregard 
evinced  by  Bombay  to  proposals  emanating  from  Kai-achi, 
that  Sind  might  be  connected  with  the  Presidency  system  of 
Railways. 

A  third  grievance  is  that  the  assistance  of  the  Bombay 
Government  was  not  forthcoming  when  solicited,  to  a  pro- 
ject embracing  the  construction  of  a  surface-line  of  milway 
from  Hyderabad  to  Umerkot. 

The  Timee  of  India  adverting  to  the  above  letter,  points 
out  how  strenuously  the  Bombivy  Government  really  has, 
for  a  long  time  past,  endeavoured  to  bring  about  the  re-liabi- 
litation  of  tlie  postal  system.  In  this  matter,  as  also  with 
regard  to  the  railway  projects  alluded  to  by  Merchant,  the 
Supreme  Government  alone  could  exercise  rights  of  decision  ; 
but  the  Bombay  Government  has  done  everytliing  that  lay 
in  its  power  to  promote  the  very  objects  Merchant  accuses  it 
of  having  discountenanced. 

It  cannot  but  strike  one  as  very  curious,  that  Bombay  in 
which  48  Fire  Insurance  Companies  flourish,  has  so  poor  a 
Fire  Brigade  service.  Many  a  Provincial  town  in  England  is 
better  provided  for,  notwithstanding  the  immense  value  of  our 
public  buildings,  and  the  extent  of  our  populous  city.  All 
that  Bombay  can  boast  of  to  protect  life  and  property  from 
fire  is  : — 

1  Steam-Engine  at     Hornby  Row  Station. 

1     „         „         „  Pydownie  Station. 

1     „         „         „  Upper  Duncan  Road  Station. 

1     „         „         „  Byculla  Office  Station. 

1     „         „         „  Malum  Stiition. 

1     „         „  „  Parel  Station. 

How  inadequate  such  protection  is,  may  one  day  be 
realized  in  a  teirible  amount  of  destruction  to  property,  to 
say  nothing  of  loss  to  life,  unless  our  deficient  fire-system  be 
soon  improved. 

The  Bombay  Harbour  Defences  are  being  vigourously  pro- 
secuted under  the  able  supervision  of  Colonel  Meriman.  In  a 
matter  of  this  kind,  it  would  be  indiscreet  to  go  into  detfiils. 
It  is  sufficient  to  record  the  fact  that  good  and  substantial 
progress  is  being  made. 

The  question  as  to  the  regularity  or  otherwise  of  the  con- 
ditions, under  which  leave  was  recently  granted  to  Mr.  Rienzi 
Walton,  Executive  Engineer,  Bombay  Municipality,  has  been 
finally  disposed  of  by  the  Town  Council,  to  wlioni  it  bad  been 
referred  by  the  Corponvtion.  The  latter,  in  terms  of  a  reso- 
lution pas.sed  on  the  .3rd  February  last,  asked  : — "  That  the 
Town  CouncillHJ  requested  to  inform  the  Corporation  (1) 
whether  the  rules  under  which  leave  is  granted  to  Municipal 
Officers,  are  the  rules  of  the  Uncovenanted  Service  of  Govern- 
ment and  (2)  whether  the  conditions  under  which  leave  has 
recently  been  granted  to  the  Executive  Engineer  of  the  IMuni- 
cipality,  are  the  conditions  which  have  never  previously  been 
adopted  or  recognized  by  the  Town  Council." 

To  the  first  query  the  Town  Council  replied  that  the 
rules  under  which  leave  is  granted  to  Municipal  Officers 
are  not  those  of  the  Uncovenanted  Service  of  Govern- 
ment ;  the  Council  having  the  right  under  Section  58 
of  the  Municipal  Act,  to  grant  such  leave  as  might 
seem  proper  to  them.  In  reply  to  the  second  query  tlie 
Council  informexl  the  Corponition  that  the  conditions  under 
which  leave  was  granted  to  Mr.  Walton  are  not  the  conditions 
which  had  ever  been  previously  atlopted  or  recognized  under 
the  Uncovenanted  Service  Rules  of  Government,  these  latter 
being  made  applicable  in  cases  of  allowances  only  under  the 
authority  of  Section  ."iO  of  the  Act,  because  such  a  case  had 
never  previously  occurred.  It  is  to  be  regretted  that  any 
dispute  ever  arose  as  to  leave,  rendered  essential  by  the  illness 
of  a  meritorious  and  hard  working  officer,  which  Mr  Walton 
undeniably  is. 

Mr.  R.  M.  Sayani  has  been  elected  Chairman  of  the  Corpo- 
ration, and  there  is  every  reason  to  belie^•e  that  he  will  prove 
well  qualified  for  his  office  He  has  l)een  preceded  by  a  long 
array  of  able  men,  among  the  foremost,  of  wliom  stands  hi.s 
immediate  predecessor,  our  popula  r  citizen  and  Port  Officer, 
Sir  Henry  Morland.  ^• 

The  w(«ither  here  is  extr^^ely  hot  and  enervating,  the 
average  temperature  during ,Ahe  day  being  aljout  90'' in  the 
sliade.  The  nights,  too,  are  very  hot,  and  discomfort  is  the 
order  of  the  day.  Not  the  least  of  these  discomforts— indeed 
it  may  be  called  an  intolerable  nuisjince — is  the  dusty 
state  of  the  roads.  I  will  not  say  that  the  Municipal 
Water-carts  do  not  discbarge  their  functions  with  custo- 
mary regularity  ;  but    the  roads   give   little  evidence  of  their 


activity  and  lieneticent  influence.  Tlie  Annales  luditstrielles 
lately  described  a  machine  for  the  simultaneous  sweeping  and 
sprinkling  of  streets,  wliich  has  been  adopted  by  the  Munici- 
pality of  Valentia.  Something  of  tlie  same  kind  would  be 
very  acceptable  here  during  the  present  hot  weather. 

Xenophox. 


NOTES  FROM  BURMA. 
(From  oiir  own  CorretipondeHl.) 

The  Local  Government  is  still  handicapped  owing  to  the 
small  grant  available  for  provincial  public  works  to  under- 
take any  large  improvements  in  the  communications  by  land 
and  water.  Tlie  principal  works  that  have  been  undertaken 
are  a  bowstring  girder  bridge  of  100  feet  span  over  the 
Letwedet  stream  on  the  Naaf  and  Mayu  road,  in  the  Arracan 
Division,  which  was  started  in  188G  and  just  completed. 
The  work  of  renewing  the  piles  of  the  Cheduba  bridge  and 
lifting  and  straightening  the  floor  beams  is  also  finished.  The 
screw  pile  bridge  over  the  Tunyaung  stream  on  the  road 
from  Thabyagon  to  Thabyakwin  is  also  completed  at  a 
cost  of  Rs  1.5,930.  In  the  Tharrawaddy  Division  it  is  con- 
templated to  erect  an  iron  lattice  girder  bridge  of  80  feet 
span  over  the  Minbuchaung,  and  materials  for  the  abutments 
are  now  being  collected. 

The  only  road  of  any  importance  that  is  now  being 
undertaken  is  that  from  Tongyi  on  the  Sittang  Railway  to 
the  Pegu  river  bank  ;  an  outlay  of  Rs.  24,310  has  been 
expended  on  this  work  up  to  date.  Many  of  the  roads 
throughout  the  province,  although  bridged,  are  not  metalled 
for  want  of  funds. 

A   scheme   for   rendering   the  canal  navigable  between  the 
Sittang  and  Salween,  though  commenced  so  far  back  as    1884, 
has  since  lieen    modified.     The    original  plan  was  to  e.xcavate 
a  canal  from  Winpadaw  on  the   Sittang  to  Kawkareik   on  the 
Dondami  river,  which  flows  into  the  Salween,  and  divided  into 
the  three  following  sections  ; — 

Winpadaw  to  Kyaikto  ...  ...      14  miles. 

Kyaikto  to  Bilin    ...  ...  ...      18      „ 

Bilin  to  Kiiwkareik  ...  ...       8      ,, 

The  cost  of  completing  the  first  section  of  11  miles  was 
estimated  at  Rs.  2,3.'),970,  and  although  Rs.  1,16,700  was  ex- 
pended in  starting  the  work,  further  progress  was  impeded 
for  want  of  funds,  and  the  work  abandoned  since  188.5.  The 
importance  of  carrying  out  this  project  is  again  before  the 
Local  Government,  who  have  sanctioned  1  lakh  towards  the 
completion  of  the  first  section  only,  and  cancelled  the  latter  two 
sections  for  the  present.  The  estimated  cost  of  the  three  sec- 
tions, according  to  the  original  plan,  was  Rs.  3,50,000.  Should 
the  first  proposal  be  carried  out,  it  would  be  the  means  of 
developing  the  extensive  inland  rice  and  teak  centres,  where 
the  only  means  of  convenient  transport  now  available  is  by 
conveying  grain  in  boats  and  floating  timber  during  the 
monsoons. 

The  steady  encroachment  of  the  river  on  the  embankment  at 
Henziida  has  induced  the  Engineer  to  try  a  novel  experiment ; 
this  is  by  floating  tree  spurs  at  an  angle  of  70  degrees  across 
the  bund  ;  this  experiment  has  been  found  to  answer  its  pur- 
pose, and  similar  steps  are  now  being  taken  to  protect  the 
Ngawun  embankment  in  the  Bassein  district. 

The  breach  caused  by  the  bursting  of  the  bund  on  the 
Bilin  river,  causing  damage  to  the  railway  lines,  has  been 
repaired  at  a  cost  of  Rs.  19,240. 

Diputes  appear  to  be  rather  the  rule  than  the  exception 
in  the  working  of  the  mines  in  Burma,  which,  in  a  great 
measure,  accounts  for  the  failures  that  have  attended  the 
diflerent  mining  companies  in  this  Province,  and  undoubted- 
ly detrimental  to  the  interests  of  shareholders.  In  con- 
nection witii  the  oil  wells  in  Arracan,  we  ha\e  Mr.  J.  J. 
Senior,  who  is  working  the  property  of  the  defunct  Boronga 
Oil  Company  engaged  in  a  law  suit  with  the  Arracan  Petro- 
leum Compiuiy,  and  the  shareholders  of  the  Titawle  Lead 
Mine  in  the  Tenasserim  Division,  engaged  in  .a  law  .suit  in 
England,  with  the  original  promoter,  Mr.  Law,  of  Maulmain. 
However,  I  have  to  record  with  pleasure  the  success  attending 
our  enterprising  townsman,  Mr.  G.  E.  L.  Dawson,  who  has 
succeeded  in  extracting  several  tons  of  lead  ore  fi-om  Maingay 
island,  where  he  has  obtained  the  right  to  prospect,  and 
several  samples  have  already  been  sent  to  Europe  for  analysis. 
Messrs.  David  and  William  Bell,  the  oil  experts  from  America, 
did  not  succeed  in  discovering  any  valuable  wells  in  Arracan. 

Art  Industries. — Since  the  Government  have  ceased  con- 
nection with  this  Institution,  the  leading  workmen,    both    in 
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silver  work  and  wood-carving,  have  formed  themselves  into 
small  companies.  Specimens  of  their  handicraft  have  already 
l)een  introduced  into  the  European  markets,  and  a  steady 
rising  demand  will  induce  the  artists  of  this  Province  to 
improve  in  their  workmanship,  which  was  fast  deteriorating, 
but  for  the  timely  support  of  Government.  A  great  demand 
is  now  being  made  from  England  for  wood-carving,  where  it 
is   used  for  interior  decorations. 

The  introduction  of  a  new  cement  by  Mr.  A.  C.  Hoare, 
formerly  of  Ceylon,  and  now  of  this  city,  is  likely  to  revolu- 
tionize the  use  of  Portland  cement  if  more  widely  known. 
The  composition  is  at  present  a  secret,  and  only  known  to  the 
maker,  who  intends  taking  out  a  patent.  From  a  series  of 
e\-periments  conducted,  it  was  found  that  the  adhesive 
strength  of  the  new  cement  is  much  greater  than  Portland, 
and  it  acts  alike  in  masonry,  metal,  and  woodwork.  The 
cement  is  applied  hot  and  dries  in  a  few  minutes.  It  is 
lielieved  the  cost  of  preparing  the  cement  is  less  than  prepar- 
ing Portland,  and  is  used  without  the  admixture   of  .sand. 


^hc  ^nztitts. 


PUBLIC  WORKS  DEPARTMENT. 

Burma,  Hay  5, 1888. 

Lower  Burma. 

Mr.  H.  Luckstedt,  Executive  Ensineer,  3rd  grade,  took  over 
charge  of  the  lat  Division  of  the  Touiigoo-Mandalay  Entension, 
Burma  State  Railway,  from  Mr.  J.  M.  Salraond,  Executive 
Engineer,  3rd  grade,  on  the  afternoon  of  the  16th  April  1888. 

Mr.  G.  T.  St.  A.  Nixon,  Assistant  Engineer,  Ist  grade,  Rail- 
way Branch,  is  temporarily  attached  to  the  office  of  the  Secretary 
to  the  Chief  Coramigsioner,  Public  Works  Department,  Lower 
Burma,  for  employment  on  Railway  Secretariat  duties,  with 
effect  from  the  afternoon  of  the  30th  April  1888. 

Mr.  W.  R.  Foy,  Assistant  Engineer,  1st  grade,  is  transferred 
from  the  Amherst  to  the  Tharrawaddy  Division.  This  cancels 
Notification  dated  the  30th  March  1888. 

HadF8s,  Hay  8,  1888. 

The  following  promotions  are  made  : — 

Honorary  Giptain  and  Deputy  Commissary  W.  C.  S.  West, 
Sub-Engineer,  Ist  grade,  and  Assistant  Engineer,  2nd  grade, 
supernnmerary,  to  Assistant  Engineer,  Ist  grade,  permanent 
(supernumerary),  with  effect  from  5th  December  1887. 

Honorary  Lieutenant  and  Deputy  Assistant  Commissary  A 
Milne,  Snb-Ei.gineer,  1st  grade,  te  Assistant  Engineer,  1st 
grade,  permanent  (supernumerarv),  with  effect  from  5th  Decem- 
ber 1887. 

Bombay,  Hay  10,  1888. 

Mr.  Karpur  Shriniwasrao,  b.3c.,  l.c.e..  Apprentice  Engineer, 
having  completed  a  year's  probation,  is  promoted  to  Assistant 
Engineer,  3rd  grade,   with   effect  from  4th  March  1888. 

His  Excellency  the  Governor  in  Council  is  pleased  to  appoint 
Mr.  Ganesh  Rarachandra,  Sub-Engineer,  2nd  grade,  to  be  an 
Honorary  Assistant  Engineer  of  the  2nd    grade. 

Mr.  J.  A.  Coghlan,  Executive  Engineer,  Ist  grade,  is 
allowed  furlough  for  six  months  with  the  usual   subsidiary  leave. 

Mr.  R  R.  Menneer  is  appointed  to  act  as  Executive  Engineer, 
Eastern  Nara,  during  the  absence  of  Mr.  J.  A.  Coghlan,  on 
furlough,  or  until  further  orders. 

Central  Provinces,  Hay  12, 1888. 

Two  months'  privilege  leave  is  granted  to  Rao  Sahib  D.  S. 
Sathye,  Assistant  Engineer,  Jubbulpore  Division,  with  effect 
from  the  date  on  which  he  may  be  permitted  to  avail  himself 
of  it. 

India,  Hay  12,  1888. 

With  reference  to  Public  Works  Department  Notification, 
dated  the  23rd  November  1n87,  Mr.  H.  T.  Geoghegan,  Superin- 
tending Engineer,  1st.  cIhss,  i5tat«  Railways,  has  been  granted,  by 
Her  Majesty's  Secretary  of  State,  a  further  extension  of  leave  for 
five  months  on  medical  certificate. 

The  services  of  Lieutenants  C.  H.  Cowie,  R.E.,  and  E.  W. 
Walton,  H.E.,  Aa-sistant  Engineers,  1st  and  2nd  grades,  re- 
spectively. State  Railways,  are,  on  retnrn  from  the  Military 
Works  Department,  transferred  to  the  Establishment  under  the 
Government  of  BuiL'al. 

Major  F.  V.  Corbett,  re,  Executive  Engineer,  Ist  grade, 
North-Western  Provinces  and  Oiiilli,  is  appointed  to  officiate  as 
Superintending  Engineer,  class  III.,  temporary  rank,  with  effect 
from  the  16th  April  1888. 

Lieutenant  Arclnbild  Douglas  Graham  Shelley,  II.E.,  is  apoint- 
ed  to  the  Public  Works  Denariment  as  an  Assistant  Engineer, 
2iid  grade,  and  postt'd  to  State    Railways. 

With  reference  to  the  above  Pnl>lic  Works  Department 
Xotification,  Lietitcnant  A.  D.  G.  Siielley,  RE.,  is  attached 
to  the  Office  of  the  Consulting  Engineer   for  Railways,  Madras. 


Mr,  J.  S.  Beresford,  Executive  Engineer,  1st  grade,  North- 
Western  Provinces  and  Oudb,  is  appointed  to  officiate  as  a 
Superintending  Engineer,  during  the  absence,  on  leave,  of  Mr.  A. 
J.  Hughes,  or  until  further  orders. 

Baluchist'in. 
Mr.  W.  H.  Rushton,  Assistant  Engineer,  1st  grade,  is  trans, 
ferred  from  the  2iid  to  the  1st   Division,  Frontier  Road. 

Bengal,  Hay  16,  1888. 

Establishment — Oenenil. 

Mr.  W.  H.  Nightingale,  Inspector  of  Local  Works  in  the 
Bhagulpore  Division,  is  allowed  privilege  leave  for  six  weeks, 
under  section  74,  chapter  V.  of  the  Civil  Leave  Code,  with  effect 
from  the  25th  instant,  or  such  subsequent  date  as  he  may  avail 
himself  of  it. 

Mr.  W.  H.  King,  Executive  Engineer,  is,  on  retnrn  from 
furlough,  appointed  to  officiate  a^  Inspector  of  Local  Works 
in  the  Bhagulpore  Division,  during  the  absence,  on  privilege 
leave,  of  Mr.  W.  H.  Nightingale,  or  until  further  orders. 

SstablUhment—RaUwaiit, 

With  reference  to  Government  of  India,  Public  Works  De- 
partment Notification,  dated  9t,h  M  ly  1888,  Lieutenant  C.  H. 
Cowie,  R.E,  Assistant  Engineer,  l^Jt  grade,  is  posted  to  the 
Eastern  Bengal  State  Railway. 

With  reference  to  Government  of  India,  Public  Works  De- 
partment Notification,  dated  9ih  May  1888,  Lieutenant  E.  W. 
Walton,  R.E.,  Assistant  Engineer,  2nd  grade,  is  posted  to  the 
Tirhoot  State  Railway. 

Establishment— Irrigation. 
Mr.  G.  C.  Stawell,  Assistant  Engiiie''r,  is  transferred  from  the 
Acquapada-Jajepore  to  the  Bralimini-Bvturni  Division. 


Ixiismx  €ngtiteenng  patent  Jlegiskr. 

Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  the  Home 
Department : — ■ 

The  30th  AprU  1888. 

203  of  '87.— Walter  Holland,  the  Younger,  Civil  Engineer,  of  the 
Vulcan  Iron  Works,  Worcester,  ia  the  County  of 
Worcester,  England,  and  William  Thomas  Pago,  Civil 
Engineer,  of  the  Vulcan  Iron  Works.  Worcester 
aforesaid.— For  improvements  in  machinery  or  apparatus 
for  worling  and  interlocking  points  and  tignals  on 
railtoays 

818  of  '87.— Andrew  Lyle,  His  Highness  the  Nizam's  Guaranteed 
State  Railway  Company,  Limited,  Secunderabad,  Chief 
Inspector  of  Maintenance.— for  carrying  Itaiiwai)  signal 
or  other  wires  called  "  Lyle' »  signal  wire  carriers." 
16  Of  '88.— William  Webster,  Junior,  Electrician,  of  50  Lee  Park, 
Lee,  in  the  County  of  Kent,  England,— /or  improve- 
rnenti  in  the  treatment  of  sewage  and  other  impure 
liquids  and  water  Jor  the  purification  thereof  and  for 
obtaining  products  therefrom  and  in  apparatus  for  thesi 
purposes. 

19  of  '88  —George  Horatio  .Jones,  of  London,  England,  Physician.— 
For  improvements  in  boHle  stoppers. 

66  of  '88.— John  Scott  Wells,  of  Newcastle  Terrace,  the  Park, 
Nottingham,  England,  Hosiery  Manufacturer — -For 
improvements  in  knitted  undervests  and  in  their  manujae- 
ture. 

The  7th  ICar  1888. 

1  of  '88.— William  Thomas  Scjmour,  of  14  Regent  Street,  Stock- 
ton-on-Tees, England,  Tin  Plate  Worker.— i'or  improve- 
ments in  lids  or  covers,  and  in  Jilting  them  to  metalic  or 
other  receptacles, 

10  of  '88.— Friedrich  Georg  Winkler,  of  Zschopan,  in  the  Empire 
of  Germany,  Manufacturer. — For  improvements  in  sift- 
ing or  bolting  machinery. 

42  of  '83.— The  Westinghouse  Brake  Company,  Limited,  of  Canal 
Road,  Kings  Cros.i,  in  the  County  of  Middlesex, 
England.  — ?)}'•  improvejnents  in  fluid  X'rcssure  automatic 
brake  mechanism. 


RECENT  BRITI.SH  PATENTS. 


SiziN(i,  Drttno,  AN-n  Warpino  Machines.— £?.  Brook,  Hudders- 
Held,  and  J  Vickerman,  Mirfield,  yorisAirc-In  the  ordinary  machines 
for  combining  he  three  processes  of  sizing,  drying,  and  warping,  the 
increasing  diameter  of  the  coil  of  threads  wound  in  the  nHrrping  mill 
tends  to  increase  the  tension  on  the  threads  as  they  come  from  the 
letting  off_  rollers  in  the  drying  machine  The  object  of  this  invention 
is  to  provide  an  automatic  regulator  of  the  tension.  The  accompany- 
ing figure  illustrates  an  end  elevation  of  'me  of  the  two  modifications 
of  the  improved  apparatus.  The  essential  feature  is  the  application 
of  a  loosely  mounted  rising  and  falling  roller  A,  and  the  frame  work 
B  for  guiding  its  motions.  Its  position  is  dependent  on  the  tension 
of  the  threads  C,  which  in  their  pivsaagc  from  the  sizing  machine  to  the 
warping  mill  are  caused  to  pass  under  and  support  the  roller  in  the 
manner  shown  in  the  figure.  The  spindleD  is  connected  by  the  arms 
and  cross  bar  E  and  rod  F  to  a  lever   iu m  G    which    projects    from  a 
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rockinc  shaft  H.    Another  arm  J  fixeJ  to  the  rocking    shaft  is  linked 
to  the^ielt  shipper  L,  which  works  on  a  guide  i-od   il.    The    belt    N 


panes  partly  round  a  pair  of  slightly  conical  pulleys  O  P.  The  small 
end  of  one  pulley  is  tirranffed  opposite  the  large  end  of  the  other,  so 
that  as  the  belt  is  shifted  from  the  large  end  of  the  driving  pulley 
towards  the  large  end  of  the  driven  pulley  by  the  increased  tension 
in  the  threads,  the  warping  mill  is  caused  to  run  somewhat  slower. 
When  one  section  has  been  wound  on  the  warping  mill  and  another 
section  is  commenced,  the  tension  on  the  threads  C  is  least,  and  the 
mill  may  not  take  the  thread*  up  as  fast  as  they  are  let  off  from  the 
drying  machine.  This  defect  is  immediately  rectified  by  the  roller 
falling  by  the  action  of  gravity.  Aftenvards  the  roller  in  its  descent 
drags  the  belt  shipper  and  l>elt  towards  the  large  end  of  the  driving 
pulley,  as  dcscril>ed.  In  the  second  modification  the  object  is  attained 
simply  by  the  use  of  a  weighted  roller  which  is  suspended  by  the 
thr^ls.  This  method  is  only  applicable  where  there  is  very  little 
variation  of  tension.  The  inventors  make  two  claims,  one  for  each 
modification.— No.  4591.     March  28th,  1887. 

Re(;cl.\tix(j  THE  Level  OF  Water  is  Boilers.— J.  Murrk,  Glas- 
ijotc. — Certain  improvements  are  here  introduced  into  the  construction 
of  the  apparatus  described  in  Patents  No.  303  of  1885,  and  No.  2520 
of  1886.  The  object  of  the  appaiijitus  is  to  indicate  and  regulate  the 
temperature  and  pressure  of  the  water,  and  is  particularly  applicable 
for  regulating  the  level  of  water  in  boilers.  One  form  of  the  indicator 
is  shown  in  sectiou  in  the  accompanying  diagram.  The  expansion 
chamber  A  and  the  heating  chamlwr  li  are  placed  vertically,  and 
the  latter  is  connected  near  its  lower  end  by  a  single  tube  and 
port  G  to  the  Ijoiler  D  at  the  point  of  the  lowest  water  level  desired. 
The  tube  E  connects  the  steam  smce  in  the  boiler  D  with  the  tube 
E",  which  leads  to  the  branch  E'  of    the   valve  C  ;  the    whistle  C-, 


giving  an  andible  indication  when  the  water  falls  below  the  level  of 
the  tuljc  a,  is  alwj  onncctcd  with  the  tube  E'.  The  tulie  E'  is  also 
in  communication  with  the  top  of  the  heater  B,  and  the  taps  H  L  arc 
fitted  in  the  tubes  K  E'  for  the  purposes  of  testing  the  working  of  the 
kpparattu  from  time  to  time.  'I he  cock  B'  on  the  tf)p  of  the  heating 
chamber  B  allows  the  testing  of  the  circulation  of  fluiil  within  it.  The 
action  of  this  apparatus  is  as  follows  :  On  the  water  falling  below 
the  tube  G,  the  steam  enters  ami  displaces  the  whole  of  the  water  in 
the  npi<er  part  of  I!,  and  sudilenly  heats  the  fluid  contained  in  the  vessel 
A.  The  vajwur  thereby  generated  in  the  upper  part  of  A  presses  down 
the  liquid  in  the  chamljcr  of  the  diaphragm  G,  which  Iieing  deflected 
outwards,  ilcpresses  the  lever  F,  and  raises  the  rod  and  cell  crank 
lever  F»  F'.  The  valve  C'  is  thus  openeil,  and  tlic  steam  enters  from 
the  boiler  through  the  pipes  E  E'  E',  and  sounds  the  whistle  G'. 
Four  claims  arc  nuule  for  this  apparatus  and  for  several  modifica- 
tion*.—No.  1770.     4th  February  1887. 


PUBLIC  WORKS  DEPARTMENT. 
AKRA   BRICK   FACTORY    DIVISION. 

NOTIFICATION  . 


The  right  to  exca\ute  Sand  for  the  period  of  12  months 
from  1st  June  1888  to  31st  May  1889,  from  the  Chur  called 
"  BuddertoUah  Sand  ChUP"  being  Holdings  No.  1311  and 
1312,  24P.  Collectorate,  will  Ije  sold  by  public  auction  on 
Thursday,  the  31st  May  1888,  at  3  P.  m.,  in  the  OfKce  of  the 
Superintendent  of  Akra  Brick  Factory,  -where  particulars  as 
to  terms  and  conditions  of  sale  can  be  learnt. 

S.  C.  GHOSE,  Eai  Baliadoor, 
Dated  Akra,        \  Superintendknt, 

1888./  '"        '    '  ' 


The  liUh  May 


Akra  Brick  Factory  Division. 


WANTED. 

Two   DRAFTSMEN,   Pay  Rs.    60  each.     Must  also 
be  able  to  Estimate  and  take  out  quantities. 
One  Sub-Divisional  Clerk  on  Rs.  40. 
Apply,  with  copies  of  Testimonials,  to— 

DISTRICT  ENGINEER, 

Bencjal-Nagpv/r  Railwcty, 
(121)  Umaria. 


THOMSON  &  MYLNE'S 

PATENT  SUdAECAlTB    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address- 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.   RAILWAY ; 

or  6,  Commercial  Buildings,  Calcutta. 
(103) 


E.    T.    C    BLEND 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNE  &  CO., 


(87) 


40,    &T'EtA.'N[Ty, 


BEST    MIRZAPUR    STONE. 

The   Mirzapur  Sione  and  Trading  Co.,  Cut-Stone  Contractors   and  Quarrynicn 
Mirzapur,  can  supply- 
Flagging       . .                   . .  . .  Roofing. 

Pillar  Bases  . .  ..  ..  -.     Coping. 

And  all  descriptions  of  Cul.Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO., 


(109) 


4,  Clive  Ghat  Street^  Calcutta. 
Depot— Sulkea,  Calcutta. 


A    GREAT   WANT  SUPPLIED 


S   eS 


(93) 


mM 
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Beoistereil  14th  October  1878. 

CYLINDER  OIL. 

TT7I12TEB,  MOEIIISOIT  ft  Co.,  Calenttft, 

Sole  Agents  for  Bengal. 
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T.  GOSSER  &  CO.,  ENGINEERS  AND  FOUNDERS, 

McLEOD  ROAD  IRON  WORKS  AND  METAL  MART, 

KARACHI. 


Improved  Kite  Motion  Pumps. 


Steam  Mortar  Mills  with 
innumerable  improvements. 

Guaranteed  of  exceptional 
construction  and  design. 


Undertake  Kngiueering  work  in  all  its  branches.  Complete  estimates  and  designs  submitted  for  Bridges  witli  Westwood  and  Baillie'e 
patent  Corrugated  Floorplates.  Being  their  Agents  we  can  guarantee  early  delivery  of  complete  bridges  or  materials  for  same.  A  large 
stock  of  Rolled  Iron  Beams  of  various  sections.  Section  sheets  with  detailed  information  on  application.  Same  printed  on  Vellum  for 
Engineer's  personal  use. 

Portland  Cement  of  Ruaranteed  quality  in  400  lbs.  casks  (3,000  casksin  stock. )  Estimates  and  designs  for  Flour  Mills,  Cotton  Presses,  Gin- 
ning Factories  with  warehouses  and  offices  attached  with  fireproof  divisions  and  flooring.  Largest  Stock  of  Machinery,  Tools  and  Plant  and 
Tackle  in  general  for  Engineering  purposes  in  Sind,  Punjab  and  the  N.W.  Provinces. 

Portable  Engines  by  Ruston,  Proctor  &  Co.,  of  various  sizes  and  descriptions.     Our  RATES  for  these  are  perhaps  the  LOWEST  in  India. 

Enquiries  solicited  for  any  article  connected  with  Engineering,  Civil  and  Mechanical. 

A  very  largo  and  miscellaneous  stock  of  every  possible  requirement  for  Engineers.  (112) 


In  the  matter  of  the  Indian  Companies  Act,  1882. 

AND 

In  the  matter  of  the  Deoghur  Mining  Company,  Ld. 

FOR  SALE. 


THE  mining  iind  other  rights  of  the  above  Company  in 
Mouzahs  Toolsitar,  Loth  Bedooa,  Churkidangi,  Bissen- 
pore,  and  Mongua  Reidee,  in  Talook  Ropinee  in  the  Sub- 
district  of  Deoghur,  in  the  Sonthal  Pergunnahs,  comprising 
6,057  biggahs,  or  thereabouts,  under  a  lea.se,  dated  the  29th 
May  1883,  for  149  years  from  29th  May  1883,  and  as  to 
Mouzahs  Toolsitar  and  Churkidangi  under  conveyances 
from  the  Mustagirs  thereof  respectively. 

2 — The   Engines,    Plant,    Machinery,    and   Stores   of    the 
above  Company,  at  Deoghur,  including  (among  otlier  things) 

1 — Tubular  Engine  Boiler  with  fittings  complete. 
1 — Tangye's  Vertical  Boiler  with  fittings  complete. 
1 — Winding  Engine  with  fly  wheel  and  drum. 
2 — Special  pumps. 
1 — Crab  winch." 

For  full  particulars   apply   to  the   undersigned,  by  whom 
offers  will  be  received  up  to  the  31.st  May  1888. 

DItiNAM,  ROBINSON  &  SPARKES, 

Attorwiyg  for  the  Liquidator 
of  the  nbovenamed  Company. 
4,  Stband,  Calcutta  ;    I 


SINGARENI  COAL  MINES. 

WANTED. 

Coal  Mining  Contractors  having  good  control  of  labor. 
Cash  will  be  advanced  to  reliable  parties  to  assist  in 
bringing  miners. 

Pit  Carpenters,  Fitters  and  Blacksmiths  also  required. 
Good  men  will  be  well  paid. 

Apply  or  address — 

MINING  ENGINEER, 

Hyderabad  (Deecan)  Company, 
(120)  Secunderabad. 


Galeutta  Plombing  &  Gas  Fitting  Establishment. 


2ith  April  1888. 


(118) 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer, 
Proprietor. 


(108) 
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MADBAS  PRESIDENCY  DIAMOND   FIELDS,  LIMITED., 

SITUATE  AT 

WADJRA  KARUR  {VILLAGE  OF  DIAMONDS) 

NEAR  BELLARY,  MADRAS. 

INCORPORATED  UNDER  THE  LIMITED  LIABILITY  ACTS,  1862  to  1883. 


CAPITAL,  £190,000,  IN  38,000  SHARES  OF  £5  EACH. 
OF  WHICH  18,000  SHARES  ARE  NOW  OFFERED  FOR  SUBSCRIPTION. 

(2,000  BEING  RESERVED  for  INDIA,  at  Rs.  75,  Thirty  Rupees  per  SHARE  PAYABLE  ox  APPLICATION.) 
Payable  108.  per  Share  on  Application.  \     Fayable  £1  10s.  per  Share  on  Allotment, 


Further  Calls  will  be  made  as  required.     No  Call  to   exceed  £1  per  Share,  or  be  made  at 

intervals  of  less  than  one  month. 

Shareholders   desiring  to  pay  up  in  full,  on  allotment,  can  do  so.    Interest  at   Six  per  cent,  per 

annum  will  be  allowed  on  such  pre-payment. 


ROBERT  E.  NORTH,  Esq.  (McBsrs.  R.  E.  North  &  Co.), 
57-D,  Batton  Garden,  E.G.  (Managing  Director  of  the 
Diamond-Outting  Company). 

W.  CARLTON  WOOD,  Esq.,  41,  Basinghall  Street,  E.G. 


DZBECTOBS: 

BENJAMIN  W.  FORD,  Esq.,  38,  Leadenhall  Street,  E.G. 
*OHARLES  H.  STRUTT,   Esq.,  5,    Harrington  Gardens, 


EDMOND    POWER,    Esq.   (Messrs   Remington   &   Go.), 
Henrietta  Street,  Govent  Garden,  W. 


S.W. 

♦ROBERT  GORDON  ORR,  Esq.  (Messrs.  P.  Obr  k 
Sons),  Madras,  Resident  Director.  (Chairman  of  the 
Commercial  Land-Mortgage  Bank  of  Madras,  Limited.) 


*  Will  join  the  Board  after  Allotment. 

Commercial  Agents  in  India. — Messrs.  P.  ORR  &  SONS,  Madras,  Diamond  Merchants,  Jewellers,  and  Goldsmiths. 
Rendtnt  Engineer  in  India.— Mn.  ROWLAND  BATEMAN  SMYTH     (Late  of  the  Geological  Survey  of  India.) 


J?anit«r«.— Messrs.  HENRY  S.  KING  &  CO.,  65,  Cornhill, 

E.G. 


Brokers— Messrs.  LANE  BROTHERS,    22,    Threadneedle 
Street,  E.G.,  and  Stock  Exchange. 

Solicitors.— MzaBr.8.  SLADE  &  MUNK,  St.  Clement's  House,  Clement's  Lane,  E.G. 

Auditors.— llesatiB.  JOHN  F.  LOVERING  &  CO.,  Chartered  Accountants,  77,  Gresham  Street,  E.G. 

Seerelary.—t&R.  A.  W.  BROWNING.  ,  O^ces.— Winchester  House,  Old  Broad  Street,  E.G. 


ThU  Company  haJi  \ieen  formed  to  nwinire  250  acres  or  thereabouts  of 
FrethoM  Ijmrl  witli  the  I'trr)etual  Mining  Rights,  situated  at  Wadjra 
Karur,  in  the  district  of  Annantajiur,  in  the  Presidency  of  Madras  ; 
and  also  the  I'crpetual  Mining  Rights  of  M4  iicres  or  thereabouts 
wtuated  in  the  same  district,  making  in  all  554  acres. 

WaJljra  Kanir,  which  is  within  nine  miles  of  (lundaknl  Junction, 
Madras  Railway,  is  the  native  Indian  term  for  "  Village  of  Diamonds;" 
jt  I       '  '    '  ri  known,  as  its  name  indicates,   as   a  district  where 

jj ,  I  found.     These,  however,  have  not  been   the  result 

of  .  :,iy  by  niachincrj',  the  natives  contenting   themselves 

^j'  the  surface  during  the  rainy  season,  or  soon  aftcir,   when 

th,  thus  discovcre<l  are  sold  to  native   princes  or  dealers   in 

Madi.»i>  oi  cl»cwhere. 

Some  time  since  a  very  large  diamond  was  found  at  Wadjra  Karur, 


weighing  67?  carats,  and  was  offered  to  Messrs.  P.  Orr  &  Sons,  of 
Madras,  the  well-known  diamond  merchants  and  jewellers,  who,  struck 
with  its  appearance  and  size,  after  con.sultiition  with  Mr.  John  Bru- 
kowsky,  the  experienced  diamond  expert  of  London  and  Zurich,  pur- 
chased it,  and  having  made  enciuiries,  they  deci<led  to  jointly  purchase 
the  lands  and  mining  rights  at  Wadjra  Karur  herein  referred  to.  Ac- 
cordingly, negotiations  were  set  on  foot,  and  some  idea  may  be  formed 
of  the  labour  involved  in  this  when  it  is  stated  that  there  are  44  deeds 
of  conveyance  from  nearly  as  many  native  owners.  The  legal  titles 
have  l)ecii  examined  by  the  eminent  hrms  of  solicitors,  Messrs.  Barclay 
and  Morgan,  and  Messrs.  Wilson  and  King,  of  Madras. 

The  circumstances  uixler  which  Mr.  .Tohu  Brukowsky  advised  and 
joined  in  the  purchase  of  the  Diamond  Fields  is  best  told  in  the  follow- 
ing statement  made  by  that  gentleman  : — 
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Smyth  that  the  basin  or  pan  at  Wadjra  Karur  covers  between  60  and 
70  acres,  whilst  the  extent  of  the  Kimberley  Mine  consists  of  but  a  few 
acres. 

So  soon  as  this  Company  has  got  its  machinery  at  work,  and  has 
proved  to  the  world  the  value  of  the  Wadjra  Karur  property,  which 
the  Directors  are  advised  will  be  in  about  six  months.it  is  the  intention 
to  mark  it  out  in  blocks,  as  at  Kimberley,  and  in  addition  to  working, 
will  either  form  subsidiary  companies,  or  sell  or  lease  portions  from 
time  to  time  on  the  plan  pursued  by  the  South  African  Exploration 
Company,  whose  shares,  10s,  paid,  now  stand  at  £18  per  share. 

As  to  the  principal  Diamond  Companies  at  work,  the  profits  from 
holding  their  shares  will  be  seen  by  the  following  table  of  premiums 
at  which  they  stand,  and  the  Directors  believe  there  is  every  reason  for 
the  shares  of  this  Company,  as  a  parent  Company,  rising  to  a  high 
premium. 


Name  of  Company. 


De  Beer's... 
Kimberley  Central 
New  Jagersfontein 
Bultfontien 
United  Diamond 
Klepfontein 


Paid-up  Capital. 


£2,510,000 

1,422,950 

129,000 

140,000 


^per"^  Present 
sLre.      P"'=^' 


£10 

10 

10 

5 

1 

1 


£42 

41 

21 

22 

3i 

3 


The  De  Beer's  Company  have  juat  declared  a  quarterly  dividend  at 
the  rate  of  40  per  cent,  per  annum  and  the  Kimberley  Central  Com- 
pany at  the  rate  of  86  per  cent,  per  annum. 

India  is  known  as  the  natural  home  of  the  diamond.  The  Diamond 
Fields  of  India  have  been  celebrated  from  remote  antiquity  ;  and,  with 
the  exception  of  Brazil,  until  the  South  African  discoveries,  most  of  the 
diamonds  in  the  world  came  from  there,  and  this  without  any  scienti- 
fic working  on  modern  principles.  The  clear  blue-white  water  of  the 
Indian  stones  has  never  been  equalled  either  in  size  or  quality,  by  the 
output  of  any  other  country. 

Most  of  the  historical  and  renowned  diamonds  have  been  found  in 
India,  and,  amongst  others,  the  following  : — 


Name  of  Stone. 


Weight  in  the 
Rough. 


Weigh  when  Cut. 


MADRAS  PRESIDENCY   DIAMOND  FIELDS,   LIMITED.— (Continued.) 

41,  BASiNfiHALL  Street,  E  C, 

LoNDoy,  9^/i  March  1888. 

Some  years  ago,  hearing  of  the  discoveries  of  diamonds  in  South 
Africa,  and  having  been  connected  with  the  precious  stone  trade  for 
the  last  twenty  years,  I  proceeded  to  inspect  tlie  Diamond  Fields  in 
Kimberley  and  at  .Jagersfontein.  Shortly  after  this,  when  at  Ceylon, 
I  received  a  letter  from  Mr.  R.  O.  Orr,  of  the  eminent  Firm  of  Messrs. 
P.  Orr  and  Sons,  Madras,  informing  me  that  a  remarkable  diamond 
had  been  discovered,  and  requesting  me,  as  a  special  judge  of  these 
stones,  to  come  immediately  to  Madras  and  inspect  the  stone.  I  then 
went  to  Madras,  and  as  soon  as  I  saw  the  stone  I  said,  "  Don't  let  it 
go  for  any  amount,"  and  tlie  seller  received  what  he  asked  for  the  gem. 
I  at  once  enquired  where  this  wonderful  stone  came  from,  and  the 
seller  informed  me  that  it  came  from  Wadjra  Karur,  and  this  was  con- 
firmed by  several  natives  through  whose  hands  the  stone  had  passed. 

The  gem  above  referred  to,  now  known  as  the  Gor-do-Norr  Diamond, 
was  sent  to  (iebriider  Houy  and  Co.,  of  Hanau,  Germany,  the  diamonct 
cutters,  where  it  was  cut  and  polished,  and  weighs  2475  carats,  and 
for  purity  of  lustre  and  brilliancy  is  said  to  be  unsurpassed  by  any 
stone  in  existence. 

I  then  proceeded  to  Wadjra  Karur,  and,  to  my  great  astonishment, 
found  the  geological  appearance  similar  to  the  African  which  I  had  so 
recently  left. 

The  hillocks  are  thrown  up  evidently  by  volcanic  action  ;  the  gravel, 
the  floating  reef,  and  some  blue  clay  (thrown  up  where  wells  had  been 
sunk)  all  proved  conclusively  to  my  mind  that  I  was  in  the  presence 
of  probably  one  of  the  greatest  diamond  mines  in  the  w  orld. 

I  stayed  in  the  neighbourhood  for  some  two  months,  and  the  natives 
from  the  village  brought  me  rough  diamonds,  w  hicli  I  bought :  and 
very  fine  ones  these  were.  Some  of  these  diamonds  I  sold  through 
Mr.  R.  E  North,  of  Hatton  Garden,  London,  and  they  all  realised 
very  high  prices,  the  Indian  stones  being,  on  account  of  their  lustre, 
worth  considerably  more  than  the  Cape  stones. 

Mr.  Orr,  of  Madras,  had  continually  been  buying  stones  from  Wadjra 
Karur,  and  is  doing  so  at  the  present  time.  One  weighing  18J  carats 
in  the  rough,  from  this  field,  cut  down  to  Bj's  carats,  was  ultimately 
sold,  through  Mr.  W.  Carlton  Wood,  for  £675,  being  £105  per  carat, 
to  Messrs.  Tiffinay,  of  Paris  and  New  York.  Last  year  I  bought 
some  stones  from  this  village,  and  as  an  indication  of  the  class  and 
quality  of  the  gems,  I  may  mention  that  I  sold  one  weighing  about  6J 
grains  to  Messrs.  Biedermaun,  of  Vienna,  for  700  florins. 

I  may  add  that,  having  satisfied  myself  that  the  property  was 
diamondiferous  ground,  I  consulted  with  Mr.  Orr,  and  his  firm  and 
myself  jointly  acquired  554  acres  freehold  land,  or  mining  rights  at 
Wadjra  Karur, 

The  configuration  of  the  place  indicates  the  basin  formation,  as  well 
as  the  pipe,  so  well-known  to  South  African  miners,  and  if  it  is  opened 
up  according  to  modern  scientific  diamond  mining,  I  have  the  most 
profound  conviction  that  the  results  will  equal  those  of  Bultfontein 
and  Jagersfontein  in  ([Uantity,  while  in  quality,  stones  of  infinitely 
superior  lustre  and  value  may  be  expected, 

(Signed)    J.  BRUKOWSKY. 

The  above  diamond  is  referred  toby  Profes.sor  Church,  M.A.,  F.C.S., 
F.I.C,  in  his  South  Kensington  Museum  Art  Hand-book,  entitled  "Pre- 
cious .Stones."  He  says,  the  "  Gor-do-Norr  "  has  a  specific  gravity  of 
3"527  ;  and  Mr.  R.  B  Foote,  F.G.S.,  Superintendent.  Geological 
Suivey  of  India,  referring  to  this  diamond,  in  his  Notes  on  tlie  Geology 
of  parts  of  Bellary  Dictrict,  says  :  "  Mr.  R.  G.  Orr  has  now  a 
Wadjra  Karur  diamond  for  sale,  valued  at  more  than  £10,000.  It  is 
a  large  and  remarkably  fine  stone." 

The  Company  has  the  option  of  purchasing  the  Gor-do-Norr  diamond 
on  advantageous  tenns,  and  offers  it  for  sale  at  the  price  of  £15,00(1, 
which,  though  leaving  the  Company  a  handsome  profit,  the  Directors 
are  assured  by  competent  experts  in  precious  stones  is  a  very  mode- 
rate price  to  a  purchaser. 

The  Wadjra  Karur  properties  have  been  inspected,  by  request  and 
instruction  of  Messrs  R.  G  Orr  and  J.  Brukowsky,  by  Mr.  Andrew 
Copley,  aud  Mr.  R.  Bateman  Smyth,  Mining  Engineer,  whose 
Reports  are  enclosed  herewith,  and  to  which  special  attention  is 
directed, 

Mr.  Andrew  Copley  says:— "The  natives  of  India,  past  and  present, 
have  shown  no  disposition  to  engage  in  deep  mining.  It  may  be  that  this 
is  why  they  have  not  hitherto  developed  this  most  remarkable  formation. 
Some  of  the  oldest  Cape  diamond  miners  may  still  recollect  that  the 
famous  Colesberg  Kopje — by  which  name  the  Kimberley  Mine  was 
known  in  1870 — was  rushed  and  abandoned  six  times  before  people 
realised  that  they  hart  been  coquetting  with  what  is  now  one  of  the 
richest  known  diamond  mines. 

"  Taking  at  this  time  a  retrospective  view  of  the  whole,  I  see  no 
reason  to  doubt  (water  being  abundant  and  labour  cheap)  that  with 
proper  machinery  this  property  will  developeinto  a  valuable  diamond- 
mining  industry." 

Mr.  R.  Bateman  Smyth  says  : — "  The  land  having  been  secured 
without  any  liability  for  royalty,  and  I  having  tested  and  conclusively 
proved  the  extent  and  quality,  nothing  more  remain.?  but  to  open  out 
the  Mine  in  accordance  with  modern  scientific  methods.  When  a 
shaft  has  liecn  sunk  right  down  into  the  blue  clay  pipe,  and  the  pro- 
perty fairly  developed,  th«  result  will,  in  my  opinion,  be  as  abundant 
and  satisfactory  as  the  diamond  mines  of  Kimberley  and  Griqualand 
West." 

It  will  be  observed    from  the  enclosed    Report    of  Mr.  R.   Bateman 


The  Nizam 
The  Great  Mogul 
The  Great  Table 
The  Regent 
The  Austrian  Yellow  ... 
The  Koh-i  noor  (the   Property  of 
Her  Majesty) 


340    carats 
787i      „ 
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136J   „ 

102J   „ 


and  now  from  the  Wadjra  Karur  Fields,  before  they  are  opened  out, 
another  is  given  to  the  world,  viz.,  the  Gor-do-Norr,  surpassed  in 
quality,  brilliancy  and  purity  by  none  of  the  above,  but  superior  to 
most  of  them. 

The  amount  to  be  paid  for  the  Freehold  Land  and  Mining  rights  is 
£1,60,000,  payable  in  shares  of  the  Company  to  to  be  issued  as  fully 
paid  up.     This  will  leave  ample  working  capital 

The  Directors  do  not  think  it  necessary  to  add  to  the  above  state- 
ments, except  to  draw  the  attention  of  intending  investors  to  the  small 
amount  of  the  Company's  capital  as  compared  with  the  existing  dia- 
mond companies,  and  to  the  enormous  possibilities  consequently  in 
favor  of  the  shares  when  further  discoveries  are  from  time  to  time 
announced. 

The  following  contracts  have  been  entered  into.,  viz.,  dated  15th 
March,  1888,  between  Robert  Gordon  Orr  aiul  John  Brukowsky  of  the 
one  part,  and  Charles  Henry  Strutt  of  the  other  part ;  dated  I7th 
March,  1888,  between  the  same  parties;  dated  16th  March,  1888, 
between  Robert  (iordon  Orr  of  the  one  part,  and  Charles  Henry  Strutt 
of  the  other  part  ;  dated  17th  March,  1888,  between  Rowland  Bate- 
man Smyth  of  the  one  part,  and  Charles  Henry  Strutt  of  the  other 
part  ;  dated  15th  March,  1888,  between  Charles  Henry  Strutt  of  the 
one  part,  and  Wilfred  Hargrave  of  the  other  part ;  dated  9th  April, 
1888,  between  Charles  Henry  Strutt,  the  Vendor,  of  the  one  part,  and 
Alfred  William  Browning,  on  behalf  of  the  Company,  of  the  other  part. 

The  Vendor,  who  is  the  promoter,  will  pay  all  expenses  attending 
the  incorporation  and  registration  of  the  Company,  and  also  all  under- 
writing, brokerage,  commissions,  panting,  advertisements  and  expenses 
attending  the  issue  of  the  Company's  capital  up  to  and  including  the 
first  allotment.  These  and  other  arrangements  which  have  been  entered 
into  by  the  Vendor  with  various  persons,  may  technically  constitute 
contracts  within  the  meaning  of  the  38th  section  of  the  Companies' 
Act,  1867.  Applicants  for  Shares  must  therefore  be  deemed  to  waive 
the  insertion  of  dates  and  names  of  the  parties  to  any  such  arrange- 
ments or  Contracts,  and,  in  order  to  prevent  any  questions,  must 
accept  the  above  statements  as  a  sufficient  compliance  with  Section 
38  of  the  Companies'  Act,  1867,  and  applications  for  Shares  will  be 
received  subject  only  to  this  provision. 


With  reference  to  the  above  announcement,  the  Company  having  proceeded  to  allotment  of  shares  in  London, 
THE  COIVIMERCIAL  AND  LAND  MORTGAGE  BANK,  LIMITED,  MADRAS,  is  authorized  to  receive  applications  for 
2,000  shares  (reserved  for  subscription  in  India)  in  the  MADRAS  PRESIDENCY  DIAMOND  FIELDS,  LIMITED.  The 
Rupee  value  cf  a  share  is  Rs.  75,  Rs.  30  being  payable  on  application,  further  calls  of  Rs.  15  each  being  made  as  required,  at 
intervals  of  not  less  than  one  month.  Allotments  in  Madras  will  be  made  in  order  of  application,  telegrams  taking  pre- 
cedence ;  the  subscription  list  will  be  closed  on  Saiurday,  16th  June.  Currency  Notes  of  any  Circis  and  Cheques  c;i  Indian 
Banks  received  at  par. 

Cheques  on  England  also  accepted  if  more  convenient  to  subscribers.  Forms  of  application  and  copies  of  Articles 
of  Association  obtainable  from  the  Commercial  and  Land-Mortgage  Bank,  Madras,  and  from  P.  ORR  AND  SONS, 
Agents,  Madras. 


400 


INDIAN  ENGINEERING. 


[May  19, '88. 


IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

GEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING    RAILWAYS.  ROADS,  BUNGALOW  GROUNDS,  PLANTATIONS,  &C. 

Awarded  Certificate  of  Merit  Calcutta  International  Exhibition,  1883-84. 

LARGELY  used  by  the  Iiuliaii  State  ami  Guaranteed  Railways,  combines  Strengtii,  Lightness,  and  Low  Cost.  Any  smart  native  can 
erect  it  Cost  of  transport  per  mile  of  Railway  only  about  3  annas  per  mile  of  Fence.  Fenciag  FOStS,  Straining  Posts,  Galvanized 
Steel,  Strand  Wire,  Galvanized  Steel  Barb  Wire,  Wrought-iron  Gates  of  all  sizes  with  Posts,  complete,  suitable  for  Railway  Level  Crossings, 
Plantations,  Bungalow  Grounds,  &c.  A  complete  Fence  witli  Barb,  Strand  or  Steel  Wire,  suitable  for  a  plot  of  ground  of  any  shape,  or  for 
a  length  of  Road  or  Railway  supplied  ready  for  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 

R.  J.  GEORGE  &  CO.,  ENGINEERS, 

44,    Vardeus  JRoadSt.  John's  Hill,  Clftpham  •7uncfio>i~-London  S.    W.   and  Juhhulqyore,  India. 


McKENZIE  &  CO.    Sind  Metal  Mart, 

IRON  WORKS  AND  FOUNDRY,  KARACHI. 

Have  in  Stock  or  on  the  tvay  out:— 

Portable  Engines  of  sizes. 
Vertical  Engines  and 
Boilers  of  sizes. 
Steam  Pumps  with  and 
without  Boilei-s.  Con- 
tractors' Pumps, 
Pumps,  Lift  and  Force. 
Centrifugal  Pumps. 
iLathes — self-acting,  slid- 

ing,       surfacing       and 

screw-ci.        _         ,11  my  and  Screwing  Machines. 

Mortar     Mills.       Flour    Mills.       Cold     Rail-sawingv^^ 

Machines.  Crab  Winches,  l»ulley  Blocks,  Lifting  Jacks  and  Chains 
Cast  Iron  Pipes  and  Sluice  Valves.  Wrot  Iron  Tubes  and  Fittings. 

Pickaxes,  Shovels.  Powrahs,  Drills  and  Crowbars. 
Portland  Cement,  Gillingliam's,  White's  and  Burger  Baron's. 
Galvanized  Sheets,  Corrugated  and  Plain. 
Bar,  Angle  and  Tee  Iron  of  ordinary  sizes  and  sections. 
Engineers'  and  Contractors'  tools  and  stores  supplies  with  promptitude 
and  at  moderate  rates. 

98)  Affents  for-MABSHALL  S0t7S  8c  CO.,  &ainsborougli. 


STBXT-A.HT    SC    CO., 

ESTABLISHED  MORE  THAN  100  YEARS. 
Coach  Builders  to  all  the  Viceroys  and  most  of  the  nobility  of  India 

Five  Medals  for  excellence  of  work. 
Carts  as  per  illustration  from        ...  ...  ...  Rs.  375 

Phajtons  from  ...  •••  ••.  ••.     ,»     700 

Only  best  procurable  Materials  used  and  all  work  guaranteed.    Mate- 
rial supplied  at  the  lowest  rates.    Catalogues  on  application. 
(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 

WESTERN 


[29] 


HOTEL, 

BOMBAY. 


India  Rubhep  Sheets. 

BEST  QUALITY. 

FORNARO  BROTHERS, 

8  Mangoe  Lane. 
(79) 


The  engineering  &  MINING  JOURNAL. 

SuBSCBiPTioN  PuiCK,  including  postage  for 
ludia  and  all  countries  in  the  Postal  Union, 
$5  =  20s.  =R8.  14  per  annum.  All  paymentu 
must  be  made  in  advance. 

rphe  Scientific  Publishing  Co., 

27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 

TRAUTWINE'S 

FOCEET  BOOZ. 

"  Beyond  all  question  the  best  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared."— "Manual  fob  Railroad  En- 
GiNEEBS,  by  Prof.  George  L.  Voae,  C.E. 


JOHN  WILEY  &  SONS,  New  Yoek. 
(72)  E.  &  F.  N.  SPON,  London. 


PATENT  POCKET  SLIDE  RULES. 

For  EnGTineering:  Oalculatlons, 

Forgiving  at  sight  results  which  would  otkerwist 
be  only  obtained  hy  working  tedious  Maihematicai 
/ormultE. 

Designed  and  patented  by  LALA  GANQA  RAM 
A.  M.  1. 0.  B,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
No.  1,— For  Sciiitlings  of    Timber  in  Beams  and 
Joista,  and  ifor  Strains  on  Trusses,  Ap- 
plicable to  all  forms  and  Spans.    Price 
Rs.    ..  ..  ..10 

jjo.  2.  — For  Tliickness  of  Retaining  Walls  (level 
topped  and  surcharged),  all  shapes  aad 
heights,  under  all  possible  conditions. 
Price  Rs.  . .  . .  ..6 

No.  3.— For  Strains  on  Girders  {plate,  braced, 
lattice,  warren,  Ac,  all  form  and  spans)  ; 
Bending  .ind   Shearing    Strains  found 
direct    WITHOUT     CALCULATIONS 
Bars   requiring  counter-bracing  deter- 
mined at  sight.    Price  Rs.  ,.  10 
FULL  SET  FOR  Rs.  21 
Illustrated  Pamphlet   of  Instructions,     shewing 
several  examples  worked  out,  accompany  each  In. 
struraent.    Pamphlet  separate,  S  annas. 
JOHN  FLEMING  &  COMPANY,  BOMBAY. 


T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regtilus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Rolled  Iron  Joists  and  Girders. 
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The  Ofice  of  Publication  of  JnSian  ^Fngmertina  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  bearing  upon 
literary  maMen,  should,  as  lieretofore,  he  addressed  to  PAT.  DOYLE 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly/  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Stints  of  Subscription  : 

Yearly.  Half-yearly.         Quarterly- 

Including  Postage  in  India        ...  Rs.  12     ...     Rs.  7     ...     Rs.  4 
Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 
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ANSWERS  TO  CORRESPONDENTS. 
Teddy.— The  subject  has  already  had  as    much  publicity  as  it 
deserves. 


THE  BOMBAY  P.  W.  D. 

A  RECENT  notification  in  the  Bombay  Government 
Gazette  that  Mr.  J.  E.  Whiting  is  to  act  a.s  Chief  Engineer 
for  Irrigation,  with  the  title  of  Chief  Engineer,  Central 
Division,  looks  like  the  first  step  in  Lord  Reay's  long 
expected  scheme  for  the  re-organization  of  the  Public 
Works  Department.  It  is  believed  that  the  scheme  is  to 
confine  the  duties  of  the  two  Chief  Engineers  to  those 
of  Superintending  Engineers  of  Divisions,  and  to  vest  the 
control  of  the  Department  in  the  Secretary  to  Govern- 
ment acting  directly  under  the  Governor.  By  this  means 
a  reduction  of  two  Superintending  Engineers'  offices  will 
be  effected.  We  doubt,  however,  whether  this  will  im- 
prove the  administration,  for  the  following  reasons : — 

A  large  technical  branch  of  the  administration  like 
the  P.  W.  Department  requires  a  professional  head 
with  full  powers.  Like,  as  in  the  Postal  and  Tele- 
graph Departments  or  as  for  a  Railway,  there  should 
be  a  single  Director  or  Manager  with  undivided  re- 
siK)nsibility.  Unity  of  administration  is  not  obtainable 
under  a  Secretary  (however  capable)  who  has  to  get 
superior  sanction  to  every  order  that  he  issues.  It  is 
often  also  annoying  to  Executi\e  Officers  to  receive  ad- 
ministrative orders,  as  it  were,  anonymously,  or  at  any 
rate,  without  knowing  who  is  the  actual  author  of  them. 
Supposing,  for  instance,  the  matter  sent  up  for  settle- 
ment to  Government  is  a  dispute  on  an  engineering 
point  between  one  Executive  Officer  and  his  Superin- 
tending Engineer.  It  would  be  much  more  satisfactory 
to  have  a  decision  from  a  Chief  Engineer  signing  in  his 
own  name,  than  by  one  signing  as  Secretary  to  Govern- 
ment. 

In  carrying  out  work,  too,  it  makes  all  the  difference 
whether  a  man  knows  the  views  of  his  Chief  or  not.  If 
there  is  a  divided  control,  like  that  of  a  Secretary,  it  is 
not  safe  to  depart  from  the  strict  letter  of  the  regulations 
on  any  account.  For  the  Secretary  who  never  leaves  his 
desk,  has  nothing  but  written  communications  to  judge 
from  ;  whereas  a  Chief  Engineer  is  probably  personally 
acquainted  with  the  work,  and  so  will  be  able  to  consider 
its  real  interests.  Without  a  Chief  Engineer  it  is  difficult 
to  see  how  wasteful  construction  can  be  put  a  stop  to, 
for  who  else  is  interested  in  securing  economy,  or  can  be 
entrusted    with  the  duty   of  keeping  down  estimates. 

The  Secretary  cannot  do  it  from  his  office,  burdened  as 
he  is  with  Secretariat  work,  and  with  a  stationary  Chief 
both  Superintending  and  Executive  Engineers  find  it 
answers  better  to  frame  liberal  estimaes  rather  than 
have  any  trouble  afterwards  during  the  execution  of  the 
work  in  accounting  for  possible  excesses.  For  low  esti- 
mates mean  increased  chance  of  excesses,  and  an  En-  . 
gineer  will  not  run  the  risk  of  these,  unless  he  has  a 
Chief  capable  of  discriminating  and  helping  him  to  get 
the  necessary  extra  sanction  if  required.  If  the  head  of 
the  Department  is  fastened  to  head-quarters,  he  will  have 
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to  govern  by  the  regulations,  and  in  that  case  no  credit 
is  to  be  got  for  submitting  low  estimates,  or  for  attempt- 
ing to  do  cheap  work.  An  Executive  Officer  will  be 
wiser  then  to  attend  rather  to  the  working  of  his  cor- 
respondence and  to  the  correctness  of  his  accounts. 

The  changes  we  should  recommend,  therefore,  are  quite 
different  to  Lord  Reay's.  Granting  that  a  dual  control  or 
the  .separation  of  the  Chief  Engineer  and  Secretar}'  is  un- 
avoidable, we  would  relieve  the  Chief  Engineer  of  all  Secre- 
tariat work,  and  would  make  him  solely  responsible  for 
the  economical  disbureement  of  the  P.  W.  expenditure. 
All  communications  for  the  Department  should  pass 
through  his  office,  while  his  own  orders  should  be  se- 
parately distinguished.  Then  Executive  Officers  would 
be  able  to  communicate  with  their  Chief  unreservedly, 
whereas  in  addressing  a  Secretary  there  is  the  risk  of 
being  supposed  to  be  obtruding  himself  unnecessarily 
before  Government. 

DIAMOND  FIELDS  OF    INDIA. 
I. 

The  history  of  the  earliest  find  of  the  queen  of  gems 
is  enshrouded  in  mystery,  but  certain  it  is,  judging  from 
the  records  of  the  past,  that  long  before  the  appearance 
in  the  market  of  the  world  of  either  the  Brazilian  or  the 
African  rival,  India  with  Borneo  was  probably  the  only 
source  of  supply.  Most  of  the  historical  and  renowned 
diamonds,  the  Nizam,  the  Great  Mogul,  the  Regent, 
theKohinoor,  the  Gor-do-Norr,  and  brilliants  of  lesser  mag- 
nitude can  trace  their  illustrious  origin  to  the  coruscating 
tracts  of  India. 

According  to  recent  and  more  authentic  accounts  there 
are  in  India — omitting  unimportant  localities — three 
extensive  diamond-bearing  tracts  which  are  geographi- 
cally T!s-idely  separated  from  each  other. 

The  first,  or  the  most  southern  of  these,  though  a  mis- 
nomer, is  that  of  Golconda  in  the  Hyderabad  Territories, 
whence  the  Mountain  of  Light,  or  the  Kohinoor,  was  said 
to  have  been  obtained.  In  this  tract  are  also  included 
the  districts  of  Cuddapah,  Bellary,  Karnal,  Kistna  and 
Godavari  in  the  Madras  Presidency.  Mines  were  worked 
in  these  localities  and  at  Bhadrachellum  further  north. 

The  next,  or  second  great  tract  comprising  a  considerable 
area,  lies  between  the  River  Mahanadi  and  Godavari.  In- 
cluded in  this  extensive  tract  are  localities  of  smaller  note, 
where  diamonds  have  been  reported  to  have  been  found. 
These  are  the  neighbourhood  of  Sambalpore  and  Waira- 
ghar.and  two  or  three  places  in  Chutia-Nagpur. 

The  third  great  tract  is  situated  in  Bundlecuud 
Territorrj-,  where  the  femous  mines  of  Punnah  and 
others  were  extensively  worked.  The  geological 
formations,  which  are  said  to  contain  the  diamond- 
bearing  beds  are  the  V'indyan  and  Karnal  forma- 
tions consisting  of  detrital  conglomerates,  sandstones 
shales,  limestones,  blue  clay  and  quartzites.  At  Punnah 
diamonds  have  been  found  in  xitu  in  conglomerates  and 
alluvial  deposits. 

Passing  from  the  brief  into  a  more  detailed 
account  of  these  fields,  we  will  now  describe  each  tract 
separately,  giving,  as  far  as  able,  particulars  as  to  the  cir- 


cumstances which  have  recently  awakened  so  much  public 
attention  in  the  direction  of  leasing  and  working  of  some  of 
these  diamondiferous  regions,  and  describing  the  modus 
operandi  which  obtained  in  the  olden  times  under  native 
control  and   operation. 

The  diamond-producing  centres  of  the  Hyderabad  Terri- 
tory have  been  under  examination  by  an  expert  for  some 
time,  and  the  reports  are,  so  far  as  we  are  informed,  suffi- 
ciently favourable  to  induce  the  hope  that  sooner  or  later, 
or  as  soon  as  the  clouds  that  just  now  hang  heavily  in  the 
mining  horizon  of  this  State  have  rolled  bye,  operations 
in  earnest  will  be  undertaken.  It  was  long  since  the 
popular  belief  that  the  famous  Kohinoor  was  mined  or 
found  at  Golconda,  but  later  and  more  careful  investiga- 
tions and  historical  researches  have  dismissed  this  as  un- 
tenable, since  such  mines  were  never  known  to  exist 
here,  but,  as  a  matter  of  fact,  save  the  halo  which  the 
finding  of  the  Kohinoor  caused  around  its  name, 
Golconda  had  not  been  known  to  greater  fame  than  being 
the  old  capital  of  the  Hyderabad  State. 

In  the  Madras  Presidency  we  find  the  most  important 
localities  are  situated  in  the  Bellary  and  Kurnal  Districts, 
where  are  noticed  the  continuation  of  the  diamond-bearing 
strata  which  thinly  cover  the  Cuddapah  rocks. 

At  Wajra  Karior,  near  Bellary,  diamonds  have 
been  reported  by  various  observers  to  have  been  found, 
and,  as  the  name  signifies,  it  is  indeed  a  veritable  village 
of  diamonds. 

The  circumstances  which  have  led  to  the  formation  of 
the  Limited  Liability  Company,  whose  prospectus  appears 
in  our  advertisement  columns,  may  be  ascribed  to  two  or 
three  facts,  viz.,  the  early  notice  of  the  field  by  Mr.  King 
and  Captain  Newbold,  the  find  of  Gor-do-Norr,  and  more 
recently  the  flattering,  though  not  undeserving,  report  of 
an  expert— Mr.  Brukowsky — who  on  examination  found 
the  geological  and  physical  appearance  of  the  locality 
identical  with  the  African,  which  he  had  visited  previously 
to  his  coming  to  Wajra  Karur.  Mr.  King  entertains  the 
highest  opinion  of  this  field,  in  the  proprietary  of  which  he 
is  a  co-partner  with  a  member  of  the  well-known  Madras 
firm  of  Messrs.  Orr  and  Co.,  and  considers  it  a  place  of  great 
promise  and  worth.  During  his  short  stay  at  the  village  he 
was  further  enabled  to  confinn  his  opinion  by  the  substan- 
tial proof  of  diamonds  in  rough  being  brought  to  him 
for  sale.  Many  of  these  which  he  purchased  were  of 
fine  lustre,  and  realised  higher  prices  than  either  the 
Brazilian  or  Cape  diamonds.  The  configuration  of  the 
field  indicates  a  basin  formation,  as  well  as  pipes  gene- 
rally met  in  the  African  area.  Messrs.  Andrew  Coply 
and  R.  Batenian  Smyth  have  also  favorably  reported 
on  the  locality  which  is  stated  to  cover  between  60  and 
70  acres,  and  when  the  property  is  properly  developed 
the  result  will  be  as  promising  and  satisfactory  as  the 
mines  of  Kimberley  and  Griqualand  West. 

The  notoriety  which  Wajra  Karitr  attained  by  the  find 
of  the  Gor-do-Norr  is  ascribed  to  a  curious  incident  which 
happened  in  Madras  five  years  ago,  and  which  will  be 
found  in  the  prospectus  above  referred  to. 

The  district   of  Bellary   has  always  been  notable  (or 
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this  hrilliante,  and  the  conditiomi  under  which   the  mines 
were  worked  by  licensees  under  native  regime  were : — 

(1.)  All  diamond  weighing  one  pagoda  and  upwards 
became  the  property  of  Government. 

(2.)  On  all  others  Government  received  a  royalty  equal 
to  2^  per  cent. 

(3.)  A  monthly  nuzzar  of  <jne  Madras  pagoda  to  be 
paid  for  each  mine. 

It  is  stated  that  in  1770  the  revenue  from  this  last 
source  amounted  to  Rs.  50,000,  and  in  1803—1883,  when 
the  district  was  ceded,  the  sum  realised  from  30  mines 
then  in  operation  did  not  amount  to  more  than  Rs.  3,600- 
Though  there  is  no  systematic  mining,  diamonds  are  occa- 
sionally found  and  sold  in  the  rough  to  native  dealers 
in  precious  stones. 

The  prices  which  they  formerly  realised  in  the  rough 
condition  depended,  we  find,  greatly  on  the  caste  to  which 
they  belonged.  Thus  a  stone  of  1  manjely  or  about 
2  carats  weight  of  the  Brahmin  class  was  valued  at  £9  J 
one  of  the  Siulra  class  only  half  that  sum  ;  other  classes 
having  intermediate  values. 

In  the  Kurnal  District  there  are  several  places  which 
have  been  visited,  and  after  careful  exploration  described 
as  diamondiferou-s.  Notably  among  these  are  Buna- 
fjapally,  Rawalkota,  Timapoorum,  Deomurrooh,  Tandrapad 
and  Bus'wapur  where  mining  had  been  confined  to  rock 
workings,  now  deserted  ;  and  alluvial  washings. 

(To  he  continued.) 


CALCUTTA  BUSTEES  AND  HOW  TO  IMPROVE 

THEM. 

Without  being  considered  irreverent  in  the  least,  and 
not  meaning  to  draw  a  comparison  which  m.ay  be  construed 
as  impious,  we  would  say  that  the  Jiat  laid  down  in  the 
Scriptiures  about  the  poor  being  always  an  appendage 
to  society  applies  equally  to  the  existence  of  bustees 
An  Indian  town  without  a  IniMee  might  very  appropriate- 
ly be  compared  to  the  play  of  Hamlet  with  the  part  of 
the  Prince  omitted.  It  is  a  legacy  handed  down  to  the 
community  from  time  immemorial  and  we  must  make  the 
best  of  it.  There  is  literally  no  help  for  these  plague- 
spots  but  one,  and  that  is,  to  keep  them  pure  and  sweet 
as  the  circumstances  of  the  case  \vill  permit.  Wo  are 
therefore  glad  to  see  that,  notwithstanding  the  vigorous 
opposition  offered  to  the  Calcutta  Municipal  Consolidation 
Bill,  step  by  step,  by  two  native  members  of  the  Bengal 
Council,  it  has  been  carried  through,  owing  to  the  strenu- 
ous exertions  of  the  rational  party  in  the  legislature. 

To  the  credit  of  the  Hon'ble  Dr.  Mohendro  Lall  Sircar, 
C.I.E.,  however,  be  it  said,  that  when  the  question  of  sanita- 
tion came  to  be  discussed,  he  rose  above  caste  prejudices 
and  sentimental  theories,  and  while  his  Hindoo  and 
Mahomedan  colleagues  raised  a  wail  that  their  cherished 
traditions  would  be  outraged  by  the  segregation  of  patients 
suffering  from  infectious  and  contagious  diseases,  he 
laughed  them  to  scorn.  But  then  Dr.  Sircar  is  a  scientist 
and  a  savant,  he  sees  things  in  their  proper  light,  and  not 
through  a  distorted  medium.  We  heartily  wish  India 
had  some  more  men  of  light  and  leading  like  the  worthy 


Doctor  to  explain  to  his  countrymen  what   is  good  for 
them  ;  but  we  are  digressing. 

The  portion  of  the  new    Act  relating  to    regulations 
regarding  huts  and  hustees  leaves    their    present    con- 
dition   untouched,    and  is    only  concerned  with  future 
improvements.     It  will  be  said  that  the  existing  arrange- 
ments   could    not  well    be  disturbed    without  causing 
serious  discontent,  but  until  something  is  done   in   this 
direction  it  is   worse   than   useless  to  concern   ourselves 
about    the    future,    as    a    long    time   must    necessarily 
elapse  before  the  benefits  of  the  Act  could  be  appreciated. 
Then  again  is  it  not  preposterous  to  suppose  that  an 
illiterate,  ignorant  owner  of  a  hut  will  go  to  the  expense 
and  trouble  of  drawing  up  a  "ground  plan  of  the  hut  to  the 
scale  of  eight  feet  to  an  inch,   and  such  other  details  as 
the  Commissioners  may  prescribe."     If  the   improvement 
of  the  Calcutta  bustees  depends  upon  these  provisions  be- 
ing carried  out  to  their  very  letter,  that  desirable  consum- 
mation may   be  conveniently  postponed    to  the     Greek 
Kalends. 

Let  us  go  a  little  more  into  details    and    we    shall 
see  how  far  the  Act  provides  for  all  contingencies.    Before 
building,   rebuilding  or   adding   to   any   hut,  the  person 
intending  so  to  do  shall  give  notice  to  the  Commissioners  of 
his  intention  to  do  so,  and  the  Commissioners  shall  either 
express  their  approval,  or  their  disapproval  of  the  proposed 
work  on  any  one  or  more  of  the  following  grounds  : — 
(a.)    That  the  site  is  ill-chosen  with  reference  to  ad- 
jacent huts  or  with  reference  to  any  present  or 
proposed  roads. 
(b.)    That  the  ventilation  will  be  defective, 
(c.)    That  the  arrangements  for  scavenging  or  drainage 

are  defective. 
(d.)    That  the   hut   will   be    within   thirty   feet  of  a 

tank, 
(e.)     That  the  hut  will  be  on  the  site  of  a   tank,  which 
has  been  so  recently  filled  up  as  to  be  prejudi- 
cial to  the  health  of  a  person  dwelling  in  it. 
(/.)     That  the  plinth  is  not  two  feet  above  the  level  of 

the  centre  of  the  nearest  street. 
(g.)    That  the  erection  of  the  proposed  hut  will  infringe 

some  .specified  bye-law  made  uuder  this  Act. 
One  cannot  help  remarking  that  these  elaborate  precau- 
tions against  a  perpetuity  of  nuisances  are  lost  upon  those 
who  are  the  objects  of  such  solicitude  on  the  part  of  the 
Commissioners.  Every  one  acquainted  with  the  intelli- 
gence of  the  average  bustee-ivalloJi  will  not  fail  to  observe 
that  the  grounds  of  rejection  are  placed  at  a  high  standard. 
Leaving  everything  aside  for  the  present,  we  would  ask 
what  have  the  Commissioners  done  to  discourage  the 
state  of  affairs  indicated  in  clause  (e).  So  far  as  we  are 
aware,  we  are  justified  in  saying  that  as  a  rule  huts 
h.ave  been,  to  our  knowledge,  erected  on  the  site  of  a 
tank  long  before  the  tank  was  completely  filled  up. 
As  an  instance  in  point  we  would  cite  the  case  of  a  pond 
in  McLeod's  Lane,  which  was  hurriedly  filled  up  about  10 
years  ago,  and,  as  a  consecjuence,  cholera  raged  virulently 
in  the  neighbourhood  long  before  they  had  ascertained 
the  cause.  But  this  was  not  very  far  to  seek  ;  as  huts  were 
being  erected  upon  the  site  of  the   tank    they  were  sink- 


404 


INDIAN  ENGINEERING. 


[May  26,  '88. 


ing  fast  enough  in  it.  There  was  an  attempt  made  to 
throw  more  refiise,  but  it  was  of  no  use — there  was  no  solid 
ground  to  rest  upon.  The  result  was,  as  stated  above, 
the  disease  ultimately  extending  even  to  Park  Street  and 
Park  Lane.  Year  after  year  we  are  treated  to  such 
exhibitions,  and  notwithstanding  the  long  \vindcd  speeches 
made  in  the  meetings  of  the  Local  Municipal  Cor- 
poration, everything  has  remained  in  statu  quo. 

In  the  last  article  on  the  subject  of  houses  and  buildings 
we  said  that  the  penalty  clauses  of  the  new  Act  would 
weigh  heavily  on  the  rate-payers.  In  the  case  of 
owners  of  hut«  and  bustees  we  feel  certain  they  are 
more  oppressive.  Section  249  says  that  in  addition  to  the 
powers  given  to  Commissioners  to  demolish  the  hut  of 
the  poor  man,  he  would  be  liable  to  a  penalty  of  "  a  fine 
not  exceeding  Rs.  100  for  any  such  offence,  and  to  a 
fiirther  fine  not  exceeding  Rs.  20  for  every  day  during 
which  the  offence  is  continued  after  he  has  been  con- 
\-icted  of  such  offence."  Should  a  tjTannical  provision 
like  this  be  permitted  to  encumber  the  Indian  Statute 
Book  ?  Look  at  the  other  picture,  if  the  Commissioners 
shall  fail  to  pass  orders  %vithin  thirty  days  for  the  erection 
of  a  hut  the  owner  of  the  hut  shall  be  entitled  to  receive 
compensation  at  the  rate  of  one  rupee  per  diem  ; 

'Tis  strange  there  should  a  difference  be, 
'  Twixt  Tweedlednm  and  Tweediedee 

But  to  give  the  Commissioners  power  to  exercise 
control  over  the  bustee  lands,  it  is  enacted  that 
they  must  acquire  the  whole,  or  any  portion  of  them, 
by  purchase  or  under  the  provisions  of  the  Land  Acqui- 
sition Act,  1870,  or  any  similar  Act  for  the  time 
being  in  force  for  the  acquisition  of  land  for  pub- 
lic purp(j.5es.  The  contingency  of  a  difference  arising 
between  the  owners  of  a  bit^tee  in  submitting  a  joint 
plan,  is  satisfactorily  disposed  of  by  the  Commissioners 
themselves  drawing  a  plan  and  levying  a  charge  not  ex- 
ceeding Rs.  .3  per  bigah,  as  the  Commissioners  in  meeting 
may  determine.  This  will  invariably  be  the  case,  owing 
to  the  ignorance  of  owners  of  hustees,  and  the  Commis- 
sioners would  have  to  decide  the  point  in   every  instance. 

There  is  another  |x)wer  given  to  them  which,  if  exercised 
with  discretion,  cannot  but  be  productive  of  incalculable 
good,  but  speaking  from  past  experience,  it  might 
prove  a  source  of  oppression.  It  is  the  following 
— "  The  Commissioners  may,  at  any  time,  by  paying 
compensation  to  the  owner  of  any  hut  not  in  conformity 
with  the  standard  plan,  require  him  to  take  down  his  hut, 
and  rebuild  it  in  conformity  with  such  plan."  Compensa- 
tion in  such  cases  is  so  inadefjuate  that  it  will  certainly 
give  rise  to  bickerings,  but  even  if  this  were  satisfactorily 
settled,  where  is  the  utility  of  rebuilding  one  hut  where 
the  whole  buntee  requires  thorough  cleansing.  If  a 
proper  price  be  paid  there  would  be  no  further 
cause  of  alarm  to  the  buatee  o^vners.  The  spirit  of 
.section  259  is  very  wholesome,  and  it  should  be 
applied  without  much  restriction.  It  gives  authority 
to  the  Commissioners  to  carry  out  works  at  their  own 
expense  if  the  proprietor  of  a  UiAtejt  or  hut  is  too  poor  to 
pay  for  the  same ;  if  this  could  be  extended  to  the  cleansing 
of  fjvMees  nothing  more  would  be  desirable  on  this  score. 


^0tcs  ant)  (Eammcnta. 


A  Deficit. — The  last  issue  of  the  Local  Government 
Gazette  contains  a  Resolution  on  the  Provincial  and 
Local  estimates  for  the  year  1886-87.  We  find 
that  the  receipts  of  the  Thomason  College,  Roorkee, 
shew  a  serious  falling  off,  amounting  to  Rs.  1,24,000, 
and  that  this  is  at  present  the  subject  of  enquiry. 

Coal  Prospects  in  Assam. — We  are  glad  to  learn  that 
the  investigations  referred  to  in  our  last  have  been 
crowned  with  success.  The  expert  confirms  the  discovery 
of  two  seams  of  good  coal  50  miles  down  the  river 
from  Debrooghur.  The  only  drawback  is  the  steep 
incline  of  these  coal  measures,  which  will  render  the 
mineral  difficult  to  work. 

The  Tansa  Water-Works. — Mr.  C.  E.  Hawkes, 
A.M.I.C.E.,  has  been  appointed  to  act  as  Assistant 
Engineer  in  charge  of  dam  construction  at  Tansa,  on  a 
salary  of  Rs.  750  per  mensem,  inclusive  of  all  allowances, 
during  the  absence  of  Mr.  MacEwen,  on  fifteen  months' 
sick  leave,  from  such  date  in  June  next  as  he  may  avail 
himself  of  the  leave,  or  until  further  orders. 

Public  Works  in  Mysore. — A  contemporary  declares 
that  never  before  in  the  history  of  this  Province  was 
such  an  importance  attached  to  the  Public  Works  im- 
provements as  now.  The  Durbar  attach  much  weight  to 
the  proper  management  of  this  branch  of  the  public 
service.  An  allotment  of  seventeen  lakhs  of  rupees  have 
been  made  for  Public  Works  out  of  the  Provincial  funds. 

Railway  Inspections. — Mr.  G.  E.  Moore,  Deputy 
Consulting  Engineer,  has  returned  to  Calcutta  after 
inspecting  the  .Torhat  and  Debru-Sadiya  Railways  lines  in 
Assam,  and  Colonel  Jopp,  Deputy  Consulting  Engineer, 
has  left  Calcutta  for  Rangoon  in  the  place  of  Colonel 
LeMessurier,  Consulting  Engineer,  to  pass  the  recently 
completed  portions  of    the  Toungoo-Mandalay    Railway. 

Bridges  for  the  South  Indian  Railway. — A  num- 
ber of  pin  bridges  of  the  Murphy  Whipple  type  are 
being  made  from  the  designs  of  Sir  Douglas  Fox,  M.  Inst. 
C.E.,  for  the  South  Indian  Railway,  by  the  Butterley  Com- 
pany, Derby.  The  l^jutterley  Company  has  provided  special 
appliances  for  the  proper  formation  and  accurate  boring 
of  the  holes  in  the  links  at  the  assii>ned  distances  apart. 

The  Madras  Harbour  Works. — The  Chairman  of  the 
Madras  Harbour  Trust  has  addressed  a  strong  representa- 
tion to  the  Government  on  the  question  of  the  harbour 
works,  urging  absolute  necessity  of  the  north-east  en- 
trance instead  of  the  eastern  entrance  as  proposed  by  Mr. 
Parkcs,  the  Consulting  Engineer,  who  lives  in  London 
and  draws  £500  a  year,  and  whose  theories  have  been 
unsatisfactory  when  put  into  practice.  The  Board 
agitates  for  more  local  control,  as  local  Engineers  are 
quite  competent  to  complete  the  work,  but  the  Govern- 
ment in  reply  alludes  only  to  financial  questions,  and 
does  not  allude  to  the  question  of  the  ability  of  Engineers. 
Ill  the  meanwhile  the  Board  has  accepted  Mr.  Thorow- 
good's  resignation  with  regret. 

Arconam  Jubilee  Memorial. — This  memorial,  which 
has  been  in  course  of  construction  for  some  time  past,  is 
now  completed.  It  consists  of  a  granite  square  base 
with  angular  buttresses  surmounted  with  four  lamp 
standards.  Between  the  four  buttresses  are  four  tablets 
containing  inscriptions  in  English,  Telegu,  Tamil  and 
Hindustani,  surmounting  these  is  an  octagonal  obelisk, 
headed  with  a  carved  hooded  cap.  The  whole  of  the 
work  is    in    fine    polished    Sholinghur    granite.    The 
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memorial  was  designed  by  W.  N.  Pogson,  f.s.a.,  Architect, 
Madras,  under  whose  superintendence  the  work  has  been 
executed  by  Messrs.  Ostheider  and  Co.,  the  four  lamp 
standards  being  furnished  by  Messrs.  Richardson  and 
Cruddas  of  Bombay.     The   total  cost  has  been  Rs.  1,000. 

Irrigation  Works  in  the  Merv  Oasis,— A  special 
commission  has  been  formed  in  the  Department  of 
Appanages  to  carry  out  the  projects  for  an  irrigation 
bund,  canal  heads  and  locks  in  that  part  of  the  Merv  oasis 
which  has  been  constituted  an  Imperial  domain.  The 
bund  across  the  Murghab  will  be  constructed  at  a  point 
opposite  the  village  of  Sultan  Bend,  75  versts  from  the 
city  of  Merv.  It  will  be  carried  right  across  the  river  and 
vnW  be  about  32  feet  in  height.  The  canal  heads  the  locks 
and  a  regular  network  of  irrigation  cuts  will  distribute 
the  water  collected  by  the  bund  over  the  country 
to  the  north  of  the  river  ;  at  the  same  time  irrigating  in 
time  of  summer  drought  the  lands  already  culturable. 
The  bund  itself  will  be  made  of  an  embankment  of  earth  ; 
the  canal  heads  and  locks  will  be  made  of  masonry.  A 
sum  of  300,000  roubles  will  be  spent  on  the  works  during 
the  current  year. 

RooRKEE  College  Examinations. — We  have  already 
referred  to  the  results  of  the  examination  held  in  March  last 
as  regards  the  Engineer  Class.  It  is  not  a  little  surprising 
to  find  that  the  student  who  obtained  the  highest  num- 
ber of  marks  failed  to  obtain  the  higher  certificate  of 
qualification  as  Assistant  Engineer,  and  therefore  lost  the 
Council  of  India  Prize  of  Rs.  1,000 — awarded  to  the  most 
distinguished  student.  To  qualify  for  the  Jdgher  certificate 
the  required  marks  are  not  less  than  one-half  in  each 
of  the  ten  subjects  of  examination,  except  higher 
pure  mathematics,  in  which  one-third  is  sufficient,  and 
three-fifths  the  whole.  The  disparity  between  the  totals 
of  the  first  two  students  is  comparatively  nothing,  and 
the  Prize  List  shews  that  they  were  pretty  nearly  equal 
as  regards  merit.  .  As  far  as  we  are  aware,  it  is  the  first 
time  ill  the  history  of  Roorkee  that  the  first  man  has 
failed  to  obtain  the  Council  of  India  Prize. 

P.  W.  D.  Changes  in  Burma.— It  has  been  deemed 
advisable  to  amalgamate  the  6th  and  7th  Divisions  of 
the  Tounjioo-Mandalay  Extension.  The  office  staff  there- 
after allowed  will  be  that  sanctioned  for  one  Division. 
The  following  transfers  have  been  arranged  by  the 
Engineer-ia-Chief  in  consequence  of  the  proposed  amal- 
gamation, viz: — (1)  that  Mr.  Lucksted,  Executive  En- 
gineer attached  to  the  Burma  State  Railway,  shall  hold 
charge  of  the  open  line  from  Pegu  to  Pyinmana,  and  he 
will  be  directed  to  take  over  the  1st  Division  of  the 
Toungoo-Mandalay  Extension  ere  long.  (2)  Mr.  Chad- 
wick  is  to  remain  attached  to  the  Division  and  is  required 
to  give  Mr.  Lucksted  all  possible  assistance  in  finishing 
the  work  and  winding  up  accounts,  since  the  accounts 
must  be  put  in  perfect  order.  (3)  Mr.  Salmond  has  taken 
over  charge  of  the  6th  Division  from  Mr.  Owen  and  of 
the  7th  Division  from  Mr.  Dibblee,  who  goes  on  leave. 

Khojak  Railway. — Two  separate  problems  confront 
the  Chief  Engineer,  Mr,  F.  L.  O'Callaghan,  who  has 
been  entrusted  by  Government  with  the  design  and  exe- 
cution of  the  works.  The  first  is  of  course  the  main 
through  Railway  which  is  to  open  the  way  to  Kandahar, 
and  which  is  nowhere  to  have  a  curve  sharper  than  800 
feet  in  radius  or  an  incline  more  severe  than  one  in  forty, 
so  as  to  enable  ordinary  engines  to  ascend  the  ghat.  The 
second  is  the  .supplementary  problem    of  being  prepared 


to  throw  troops  and  munitions,  rails,  roUing-stpck  and 
fuel  over  the  summit,  if  the  need  should  arise  before  it  is 
possible  to  pierce  the  range.  In  respect  to  the  first,  we 
learn  that  the  location  has  been  so  skilfully  selected  that 
singularly  few  heavy  banks  and  viaducts  appear  in  its 
course.  The  tunnel  has  been  taken  through  the  thinnest 
portion  of  the  chain  and  is  for  a  double  line  of  rails.  It 
is  on  an  easy  gradient  for  the  greater  part  of  its  length. 
As  regards  the  second,  the  difficulty  will  be  met  by  "  in- 
clines" worked  by  winding  engines. 

Strange  but  True  ! — The  Pioneer,  discussing  the 
Kojak  Railway,  says : — For  the  carrying  out  of  this  great 
work  there  are  five  Engineers  in  all  on  the  spot  under  the 
orders  of  the  Chief  Engineer,  Mr.  F.  L.  O'Callaghan. 
They  are  living  in  tents  at  present,  though  temporary 
quarters  are  in  process  of  erection.  The  life  is  one  of 
heavy  responsibility  and  constant  exertion.  A  mistake 
in  their  work  of  a  few  feet  in  the  levels,  or  the  least  error 
in  the  direction  of  the  alignment,  would  involve  the 
complete  loss  of  lakhs  of  rupees.  The  lives  of  the  work- 
men and  of  future  passengers  depend  on  their  skill  and 
precautions,  and  we  must  express  our  admiration  for  their 
skill,  energy  and  self-sacrifice,  and  for  the  loyalty  with 
which  their  work  is  done  for  the  Government  of  India. 
And  yet  on  this  very  work  the  two  senior  officers  in 
charge,  men  over  33  years  of  age,  and  of  ten  and  eleven 
years'  service,  are  worse  off  as  regards  pay,  furlough, 
leave  and  pension  than  if  they  had  entered  the  Staflf 
Corps  or  the  Indian  Medical  Service. 

Volunteer  Head-Quarters,  Calcutta. — The  ques- 
tion of  providing  a  Head-Quarters  building  for  the  Presi- 
dency Volunteers  is  still  unsettled.  Several  plans  have 
been  drawn  up,  but  whichever  is  to  be  adopted  will  have 
to  be  based  upon  the  iron-work  which  in  an  euergetic 
moment  was  ordered  from  Messrs.  Main  &.  Co  of  Glas- 
gow. It  is  unfortunate  that  no  scope  is  left  for  a 
picturesque  design,  as  the  large  roof  and  the  temporary 
nature  of  the  structure  practically  shuts  out  any  chance. 
The  difficulty,  we  understand,  is  primarily  one  of  fuuds,  as 
the  amount  now  in  hand,  added  to  the  grant  from  Goverr- 
ment,  is  insufficient  to  cover  the  cost  of  a  building  of  the 
size  which  the  already  purchased  iron-work  has  been  con- 
structed for.  Now  is  the  opportune  moment  for  enthusiastic 
individuals  and  firms  interested  in  the  defence  of  the 
town  to  come  forward  and  increase  the  available  funds. 
Meanwhile  the  scheme  has  been  put  into  the  hands  of 
Mr.  Gwyther  for  shaping  into  form,  in  order  to  expedite 
its  acceptance  by  the  Local  and  Imperial  Governments. 

R.  E's.  AND  C.  E's. — Again. — We  recently  published  a 
"  Resolution  "  relative  to  the  grading  of  R.  E.  Subalterns 
on  their  first  appointiiient  to  the  P.  W.  D.,  the  object  of 
which  was  to  overcome  the  disadvantage  they  labor 
under  in  comparison  with  Engineers  appointed  from 
Cooper's  Hill.  It  was  considered  that  the  two  classes 
would  he  2')l(iced  on  an  eqimlity  by  allowing  the  R.  E's. 
to  count  their  departmental  service  as  commencing  2J 
years  after  date  of  first  commission.  So  far  the  "  Resolu- 
tion "  is  very  plausible,  and  the  concluding  paragraph 
regarding  "  seniority  "  and  "  merit  "  in  the  matter  of  pro- 
motion makes  it  more  so.  But  it  appears  to  us  that  the 
principle  of  equality  might  equitably  have  been  carried 
further,  and  the  C.  E's  allowed  to  draw  an  allowance 
equal  to  the  "  Military  pay  "  proper  drawn  in  addition 
to  departmental  pay  by  the  R.  E's.  That  there  has 
been  a   divergence   of  opinion      the     Resolution  clearly 
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shews,  aud  as  it  will  be  instructive  to  view  the  question 
in  all  its  aspects,  we  purpose  dealing   with  it  later  on. 

The  Special  Object  of  the  Glasgow  Exhibitiox.— 
It  is  probable  that  very  few  persons  in  India,  outside  of 
the  Calcutta  Chamber  of  Commerce,  are  aware  of  the 
origin  and  actual  scope  of  the  approaching  Glasgow  In- 
ternational Exhibition.  It  has  been  a  Ions;  cherished 
idea  in  the  minds  of  members  of  the  Glasgow  and  Cal- 
cutta Chambers,  that  au  effort  should  be  made  to  divert 
some  of  the  enormous  trade  between  the  City  of  Palaces 
aud  London  and  Liverpool  to  the  good  city  of  Glasgow, 
vhose  docks  and  warehouses  are  not  halt  occupied  by 
shipping  and  goods,  and  where  it  is  contended  work  can 
be  conducted  on  a  far  more  economical  scale  than  in 
either  of  the  English  ports.  It  is  desired  to  form  and 
extend  a  direct  trade  between  Glasgow  and  Calcutta,  as 
well  as  with  other  eastern  and  colonial  ports  as  oppor- 
tunities oflTer,  and  it  was  felt  that  the  initiation  of  an 
Exhibition  on  a  large  scale  might  forward  this  object. 
This  being  the  idea,  special  prominence  will  be  given  to 
the  Indian,  Canadian  aud  Ceylon  sections  of  the  E.xbi- 
bition. 

Bombay  Port  Trust. — The  Engineer  in  forwarding 
the  final  certificate  granted  to  Messrs.  Kirby  and  Co., 
amounting  to  Rs.  1,. 57,378-6-2,  made  up  from  the  final 
measurements,  all  having  been  agreed  to  by  Messrs.  Kirby 
and  Co.,  states  that  on  payment  of  this  amount  and  on 
making  over  the  retention,  amounting  to  IJ  lakhs  of  ru- 
pees invested  in  PortTnist  bonds,  all  matters  between  the 
Trustf>cs  and  Messrs.  Kirby  and  Co.  will  have  been  com- 
pleted and  determined  in  connection  with  contract  No.  1, 
Wet  Dock  Extension,  dated  21st  March  1885.  The  Engi 
neer  states  that  the  final  payments  are  le.ss  by  about  f  of  a 
lakh  of  rupees  than  the  total  of  Mes.srs.  Kirby  and  Co.'s 
tender,  notwithstanding  the  extra  cost  in — (l)Widening  bay 
of  communication  passage  ;  (2)  Widening  sea  entrance  ;  (.3) 
Foundations  ot  110- ton  crane  ;  (4)  Portion  of  sub- way 
along  walls  and  all  the  sub-way  across  roots  of  jetties  ;  (.5) 
Extra  depth  to  which  it  was  necessarj-  in  some  cases  to  go 
for  foundation,  in  some  cases  more  than  10  feet ;  (6)  Other 
smaller  items  such  as  foundations  of  gate  machines, 
bridges,  &c.,  &c. 

The  Taxsa  Water  Loan.— The  Bombay  Municipal 
Corporation  at  their  meeting  on  Monday  last,  con- 
sidered the  Government  of  India's  letter  refusing  to 
allow  the  Tansa  Water  Loan  to  run  for  a  period  of 
sixty  years,  and  ordering  that  for  the  future  no  money 
is  to  be  borrowed  by  the  Municipality  for  a  longer 
period  than  for  forty  years.  Major  Selby  proposed  that 
the  papers  in  connection  with  the  question  he  referred  to 
a  Comraitee,  with  a  reciuest  that  they  would  draw  up  and 
submit  to  the  Corporation  a  letter  on  the  subject  for  sub- 
miflsion  to  the  Government  of  India,  and  Her  Majesty's 
Sccretar)'  of  State  in  Council  of  India,  the  Committee 
having  the  power  t^j  call  for  Municipal  persons  and  papers, 
and  to  consult  the  Chamber  of  Commerce,  or  any  other 
body  or  persons  that  they  might  think  fit.  Major  Selby, 
in  his  speech  up<jn  the  above  resolution,  ob.served  that 
the  Corporation  ought  not  to  accept  the  proposal  of  the 
Government  of  India  without  a  strong  and  earnest  protest 
being  made  against  it.  The  corporation  inmniinously 
adpoted  the  resolution. 

Russian  Progre.ss  in  Ce.vtrai.  Asia. — Railway  con- 
struction in  Central  Asia  is  to  be  carried  on  during 
the    coming    summer     with     renewed     vigor     towards 


both  the  Indian  and  Chinese  frontiers.  Russia  is  deter- 
mined that  no  commercial  or  military  advantages 
to  be  derived  from  easy  and  rapid  communication 
throughout  her  vast  Asiatic  territories  shall  be  lost  for 
the  sake  of  a  few  millions  of  roubles  or  pounds  sterling. 
The  political  infiuenco  which  she  will  also  accjuire  over 
the  people  is  not  among  the  least  of  the  results  that  will 
accrue  from  the  energy  and  undoubted  ability  which 
General  Annenkotf  has  displayed  in  overcoming  the 
obstacles  to  his  enterprise  that  were  believed  to  be 
insurmountable.  The  approach  of  the  Russian  railways 
to  the  frontiers  of  China  cannot  fail  to  alter  very 
materially  the  relations  between  the  two  countries,  and 
the  statesmen  at  Pekin  will  need  all  their  tact  to  meet  the 
new  danger  threatened  by  the  aggressive  energy  of  the 
Russian  military  engineer  on  the  borders  of  their  far- 
away Western  Provinces. 

The  Bengal  P.  W.  D.  Secretary.ship. — It  was 
generally  expected  that  the  Gazette  of  India  issued  this 
week  would  have  notified  the  appointment  of  Mr.  E.  J. 
Martin  to  officiate  as  Chief  Engineer  of  Bengal.  It  is 
no  exaggeration  to  say  that  the  majority  of  Engineers 
in  the  Province  have  looked  forward  with  keen  interest 
at  the  extent  to  which  this  worthy  officer's  claims  have 
been  considered,  and  it  will  be  an  event  upon  which 
the  Bengal  Engineers  will  congratulate  themselves  when 
Mr.  Martin  has  been  placed  upon  the  seat  which  he  has 
well  earned  by  long,  varied  and  exceptional  service.  The 
appointment  of  a  Civil  Engineer  to  an  important 
Secretaryship  is  alway  a  matter  of  intense  interest  to  Civil 
Engineers  all  over  the  country  and  should  be  of  equal 
import  to  ali  members  of  the  profession,  particularly 
when  the  promotion  is  regulated  both  by  seniority  and 
merit.  But  we  are  sorry  to  find  that  aome  of  the  "  mili- 
tary element"  are  not  disposed  to  take  the  same  view 
of  things,  and  that  a  gallant  R.  E.  has  some  "  Leave  " 
ready  and  available  to  provide  against  the  contingency 
of  having  to  serve,  as  No.  2,  under  a  C.  E. 

R.  E.  Leave  and  Furlough  Rules. — In  view  to  the 
removal  of  any  misapprehension  as  to  the  furlough  and 
leave  rules  applicable  to  officers  of  the  Royal  Engineers 
serving  in  India,  it  has  been  notified  that  (1)  officers  be- 
longing to  the  late  Indian  cadres  and  non-continuous 
service  officers  of  the  Imperial  list  who  were  posted  to 
the  Indian  establishment  on  or  before  the  11th  March 
18(S6,  come  under  the  furlough  regulations  of  1868,  if  in 
permanent  Staff  or  departmental  employ,  or  if  belonging 
to  the  fixed  establishment  of  the  corps  of  Sappers  and 
Miners  ;  but  if  not  on  the  fixed  establishment  of  the 
Sappers  and  Miners  or  in  permanent  Staff  or  departmental 
employ,  they  come  under  the  leave  rules  applicable  to 
officers  of  the  British  Army  in  India.  (2)  Non-continuous 
service  officers  of  the  Imperial  list,  who  were  posted 
to  the  Indian  establishment  after  the  11th  March  1886, 
come  under  the  leave  rules  applicable  to  officers  of  the 
British  Service  in  India,  however  they  may  be  employed  ; 
and  (3)  continuous  service  officers  of  the  Imperial  list  come 
under  the  leave  rules  for  the  Staff  Corps,  if  in  militai'y 
employ,  but  imder  the  civil  leave  rules   if  in  civil  employ. 

The  Sind-Pishin  Railway. — The  recent  issues  of  En- 
f/ineerinfj  give  some  very  interesting  (interested?)  articles 
on  the  Sind-Peshin  Railway,  pointing  out  the  difficulties 
encountered  during  the  construction.  Condensed,  it 
states  that  in  the  summer  the  thermometer  registered 
124'  Fahr.  in  the   shade,   and  in  the  winter  fell   to  18' 
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below  zero.  The  cholera  raged,  carrying  off  thousands  of 
victims.  Food  there  was  none  on  the  spot,  water  was 
often  absent  for  miles,  and  timber  and  fuel  were  unknown. 
Added  to  this  the  few  inhabitants  the  region  possessed 
were  cut-throats  by  profession,  and  amid  such  surround- 
ings a  line  223  miles  long  ascending  in  80  miles  to  an 
■elevation  overtopping  Mont  Cenis  and  St.  Gothard,  and 
then  crossing  a  summit  of  6,600  feet  was  constructed. 
The  work  was  pushed  on  with  feverish  haste  to  satisfy 
the  wishes  of  a  Viceroy  who  had  a  Pendjeh  incident 
unsettled  on  his  hand,  and  found  himself  with  a  broken 
link  in  his  chain  of  attack  within  possible  distance  of 
the  greatest  struggle  England  ever  had  entered  into  since 
the  Napoleonic  wars.  The  articles  are  a  tissue  of  eulogy 
and  appear  to  us  to  be  drawn  up  in  a  "  defensive  " 
strain. 

An  Inland  Dock  for  Madras. — Mr.  Cecil  Scott, 
A.M.I.C.E.,  Kistna  Local  Fund  District  Engineer,  recently 
wrote  to  the  Madras  Government  complaining  that  a 
proposal  made  by  him  for  an  inland  dock  at  Madras  did 
not  meet  with  the  attention  it  deserved.  He  says  :  "  I  can 
understand  that  to  desert  the  so-called  harbor,  which, 
after  many  years'  hard  work  and  enormous  expenditure, 
IS  still  to  be  carefully  avoided  in  had  weather,  and  to 
commence  anew  on  a  dock  which  would,  with  its 
entrance,  be  finished  in  two  years  (for  many  portions 
could  be  at  work  simultaneously),  may,  from  a  money 
point  of  view,  seem  highly  unpleasant,  and  the  man  who 
recommends  it  troublesome."  The  Government  observe 
that  Mr.  Cecil  Scott's  scheme  for  an  inland  dock  for 
Madras  was  transferred  to  the  Harbor  Trust  Board  for 
disposal  in  August  1886,  and  that  the  Board,  after 
obtaining  the  views  of  the  Port  Officer,  were  of  opinion 
that  the  then  state  of  the  harbor  rendered  consideration 
of  the  subject  premature.  The  circumstances  have 
not  materially  altered  since,  but  the  Governor  desires 
that  the  Board  will  be  so  good  as  to  state  whether 
they  have  any  further  remarks  to  offer  on  Mr.  Scott's 
scheme.  The  Board  have  no  further  remarks  to 
offer. 

The  Consulting  Engineers'  Branch.— We  learn 
that  the  "  powers  that  be  "  have  ruled  that  no  more  C.E's. 
are  to  enter  this  Branch  of  the  P.  VV.  D.  It  is  averred 
that  too  many  such  have  been  appointed  to  it  of  late,  and 
the  initiative  has  been  taken  by  the  appointment  of 
Lieutenant  Shelly,  R.E.,  Assistant  Engineer,  1st  fjrmle, 
three  years'  service,  Military  Works,  to  do  duty  in  the 
office  of  the  Consulting  Engineer,  Madras.  This  may 
go  far  to  explain  why  the  Government  of  India  in  the 
P.  W.  D.  have  now  come  to  consider  the  grade  of  Super- 
intending Engineer  too  high  a  status  for  a  Deputy  Con- 
sulting Engineer.  But  it  will  not  account  for  the  fact 
why  Major  Coaker  should  get  the  Consulting  Engineer- 
ship  of  Madras  when  he  is  departmentally  junior  to 
Mr.  MacGeorge.  We  notice  that  most  of  the  Consulting 
Engineers  are  high  up  in  the  List  as  Chief  or  Superin- 
tending Engineers,  and  the  question  arises  how  are  their 
successors  to  be  found  if  the  Deputies  are  junior  officers  ? 
Under  any  circumstances,  a  minimum  period  of  five  years' 
employment  on  Railway  construction  should  be  a  sine 
qud  nan  for  admission  into  the  Consulting  Engineers' 
Branch,  and  it  will  be  a  great  mistake  if  such  qualifying 
service  is  ignored  or  neglected.  The  days  have  gone  by 
when  an  Addiscombe  or  a  Woolwich  cadet  could  sit  in 
judgment  on  a  Sibley  or  pronounce  on  the  work  of  a 
Bruce   or  a  LeMessurier. 


Current  ^etos. 


The  expense  of  the  Gomal  Pass  survey  expedition  amount  to 
close  upon  sixteen  thousand  rupees. 

A  NEW  steamer  was  launched  at  Dallah,  Rangoon,  lately,  and 
was  christened  Ava  by  Mrs.  Crosthwaite. 

Lakd  is  to  be  taken  up  immediately  for  the  construction  of 
a  military  cart-road  from  Pabbi  to  Chappri. 

The  number  of  men  of  the  Royal  Engineers  trained  as  sub- 
marine miners  is,  we  hear,  to  be  largely  increased. 

The  Abmedabad  Muuicipality  have  adopted  the  drainage 
scheme  recommended  by  the  Sanitary  Commissioner. 

It  is  proposed  not  to  open  the  Toungoo-Mandalay  line  for 
passenger  traffic  beyond  Pyinmana  until  about  the  1st  January 
next. 

A  COMMITTEE  will  shortly  sit  to  consider  the  status,  grading 
and  pay  of  the  members  of  the  late  office  ot  Director-General  of 
Railways. 

The  question  of  the  repair  of  the  Chauburji  Mosque  at  Delhi, 
at  Government  expense,  is  now  under  the  consideration  of  the 
Public  Works  Department. 

Though  of  small  value  at  present  as  a  source  of  revenue,  the 
jade  mines  of  Burma  are  of  importance  as  yielding  one  of  the 
principal  articles  of  overland  trade  with  Western  China. 

Colonel  A.  J.  Filgate,  RE.,  Accountant-General  and  Deputy 
Secretary  to  the  Government  of  India  in  the  Public  Works 
Department,  is  granted  furlough  out  of  India  for  two  years. 

The  new  line  to  Bezvada  is  expected  to  be  open  for  passenger 
and  goods  traffic  about  the  middle  of  next  month,  before  which 
time  it  will  be  inspected  by  the  Consulting  Engineer  for  Railway.^. 

Mr.  R.  W.  Bablow,  Chairman,  Harbour  Trust  Board,  has 
submitted  and  obtained  the  sanction  of  Government  for 
Rs.  29,881  for  repairs  to  the  iron  screw  pile  pier  in  the  Madras 
Harbour. 

Deputy  Surgeon-General  Hewlett,  C.I.E.,  who  has  been  Sani- 
tary Commissioner  to  the  Government  of  Bombay  since  1881,  re- 
tires from  the  service,  and  is  succeeded  by  Surgeon-Major  Collin 
MacRury. 

The  Patiala  Council  of  Regency  have  arranged  for  the  yearly 
submission  to  the  Public  Works  Department  of  statements  shew- 
ing the  working  of  the  Sirhind  Canal  in  their  territory  ;  as  also 
have  Jhind  and  Nabha. 

Mr.  Bakee,  the  Engineer  who  recently  examined  the  AIul- 
lagori  route  to  Lundi  Kotal  so  frequently  advocated  in  these 
columns,  believes  that  it  is  practicable  to  make  a  good  road 
though  not  along  the  present  hill  track.  , 

We  regret  to  announce  the  death  at  Netley  of  Surgeon-Major 
F.  S.  B.  Francois  de  Chaumont,  Professor  of  Military  Hygiene 
at  the  Army  Medical  School — a  man  well  known  and  much 
respected  as  much  in  India  as  in  England. 

At  the  meeting  of  the  Nerbudda  Coal  and  Iron  Company, 
Limited,  on  Tuesday,  Mr.  S.  .J.  Wilde,  the  Chairman,  said  they 
met  on  that  occasion  on  more  favorable  circnmatances,  and  their 
prospects  are  better  than  they  have  been  for  many  years. 

Colonel  C.  J.  Smith,  R.  E.,  the  Consulting  Engineer  for  Rail- 
ways, Madras,  proceeds  on  furlough  in  .June  for  eighteen  or 
twenty-four  months,  and  Major  Coaker  will  act  as  Consulting 
Engineer  for  Hailways  and  .Joint  Secretary  to  Government, 
P.  W.  D.,  Railway   Branch. 

Poona  proposes  to  hold  an  Exhibition  of  Native  Arts  and  Indus- 
tries in  October  next.  Such  exhibitions  should  be  occasionally 
held  in  all  parts  of  the  country  to  offer  encouragement  to  Native 
arts  and  manufactures.  Municipalities  should  inaugurate  such 
exhibitions  to  the  largest  extent  possible. 

Wb  understand  that  for  the  bene6t  of  Indian  Agriculturists, 
Mr.  Eliot,  of  the  Meteorological  Department,  has  made  a  forecast 
of  the  coming  monsoon  on  the  basis  of  all  the  information  avail- 
able up  to  the  end  of  April,  the  result  of  which  was  to  have  been 
published  in  yesterday's  Simla  edition  of  the  Gazeiti  of  India. 

His  Highness  the  Thakor  Saheb  of  Morvi  is  intent  on  comple- 
ting his  railway  system.  This  time  next  year  we  shall  possibly 
see  Rajkot  connected  with  Wadhwan  by  his  line.  This  will  be  a 
great  boon  to  travellers.  It  is  owing  to  the  enterprise  of  His  High- 
ness that  one  can  travel  as  far  as  Vankanir  now  from  Wadhwaa 
with  comparative  ease. 
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Ik  reporting  the  resalts  of  their  quarterly  inspection  of  the 
Kidderpore  Dock  Worka,  made  on  the  2nd  May,  Messrs.  Wickes 
and  Cloete  sUte  :— "  We  consider  that  the  progress  on  the  works 
which  have  been  taken  in  hand  has  been  extremely  satisfactory, 
and  that,  so  far  as  we  could  judge  from  a  quarterly  inspection, 
the  arrangements  were  good,  and  the  quality  of  the  work  all  that 
could  be  <}esire<l.  " 

Mr.  Brccb  Foote  sees  with  surprise  that  the  Eesident  Engi- 
neer in  India  "  of  the  Madras  Diamond  Fields,"  Mr.  Rowland 
Bateman  Sravth,  is  designated  as  "  late  of  the  Geological 
Survey  of  India. '  Mr.  Smyth  was  never  a  member  of  our 
Geological  suff.  but  was  mevely  employed  temporarily  to  look 
after  borings  for  coals.  He  has,  therefore,  no  right  whatever 
to  the  designation  chosen. 

Aboitt  3,200lb8.  of  blasting  gelatine,  a  large  quantity  of 
Bickford's  fuse  and  other  materials  of  a  highly  explosive 
nature  belonging  to  the  defence  works  at  Steamers  Point  went 
off  at  Aden  the  other  day,  causing  a  terrific  shock.  Some 
shells,  weighing  about  SSOlbs.  each,  were  blown  a  distance 
of  nearly  a  mile.  The  accident  is  thought  to  have  been  caused 
by  lightning.    No  one  was  hurt. 

The  report  of  the  Directors  of  the  Bombay  Gas  Company 
Limited,  for  the  half-year  ending  Slst  December,  states  that,  after 
transferrin"  £7,''00  to  exchange  equalisation  account  (thereby 
raising  it  tS  ^8,479),  and  £500  to  reserve  fund  for  depreciation  of 
plant,  «c.,  there  is  a  profit  balance  of  £9,756,  out  of  which  they 
recommend  a  dividend  of  4  per  cent,  (making  7i  per  cent,  for  the 
year),  tax  free,  £156  being  carried  forward. 

The  Morning  Post  says  that  Simla's  "  white  elephant  "  has  a 
most  insatiable  appetite  for  money.  Estimated  to  cost  less  than 
two  lakhs  of  rupees,  the  ugly  structure  has  swallowed  up  almost 
twice  that  amount  ;  and  yet  it  calls  for  more.  It  is  now  urgently 
in  want  of  another  ten  thousand  to  keep  the  rain  out,  and  if  an 
application  has  not  already  been  made  to  the  Punjab  Government 
for  sanction  to  devote  this  sum  to  the  purpose,  th.it  long-sufter- 
ing  Administration  may  expect  one  at  no  distant  date. 

The  Municipality  of  Masnlipatam  have  submitted  a  scheme  to 
Government  of  a  proposed  line  of  Railway  direct  from  Bezvada 
via  the  Uluq  town  of  Gudivada,  a  distance  of  50  miles.  But  the 
Municipal  Board  of  Guntnr  claims  to  possess  the  more  eligible 
route  on  the  Bellary-Kistna  which  would  run  in  an  eaatwardly 
direction  to  the  seaport  of  Bepatla,  a  distance  of  30  miles.  The 
Guntur  scheme  also  includes  a  plan  for  extending  the  Bucking- 
ham Canal  from  Pedaganjara  to  Bepatla,  distance  25  miles  south 
of  that  fort. 

Much  progress  has  been  made  of  late  with  the  new  buildings 
near  the  Pettah,  destined  for  the  location  of  the  Bangalore 
Woollen,  Cotton  and  Silk  Mills.  Nearly  all  the  heavy  machinery 
has  been  placed  and  expert  hands  are  busy  putting  up  the  spindles. 
The  Engines  are  very  fine  pieces  of  machinery,  the  boilers  being 
supplemented  by  some  new  pattern  machinery  which  will  economise 
the  consumption  of  fuel.  It  is  expected  that  steam  will  be  got 
up  in  about  six  weeks  hence,  and  the  new  mills  will  then,  or 
very  soon    after,  be  in  full  working  order. 

Some  enterprising  individuals  in  Darjeeling  are  beginning  to 
doubt  the  wisdom  of  sending  Thibet  wool  all  the  way  to  Cawn- 
pore  and  England  to  receive  badt  manufactured  articles  and  pay 
a  heavy  price  for  it,  when  the  raw  material  could  be  utilised  more 
economically  nearer  home.  They  propose  to  start  a  mill  in  the 
vicinity  of  that  hill  sanitarium  to  convert  the  wool  into  Angolas, 
tweeds,  &c.  With  the  example  of  Japan  before  them  they  hope 
to  secure  a  good  business  Iwfore  long,  and  they  are  not  extravagant 
in  their  calculations  nor  is  the  idea  Utopian. 


getters  to  tlic  Oitor. 


The  Editor  detirei  it  to  le  dittinctly  understood  that  he  does  not  hold 
himtdf  retpontible  for  the  opinions  expressed  hy  correspondents.} 


"  BREACH  OF  FAITH." 

Sib,— Referring  to  your  comments  on  the  nnjust  treatment 
of  Subordinates  in  Burma,  allow  me  to  point  out  that  no  better 
fact  cai.  be  quoted  to  shew  the  uselessness  of  Upper  Subordinates 
that  ate  trannferred  to  Burma  from  Inttia  than  what  is  taking 
place  on  theToungoo-Mandalay  Extension,  as  the  Engineer-in-Chief 
is  get+ing  rid  of  his  Indian  Upper  Subordinates  as  fast  as  the 
▼arioUH  sections  approach  completion  while  he  is  unwilling  to  give 
np  any  of  the  men  that  were  lent  from  the  Provincial  Establish- 
ment of  Barma,  though  it  is  understood  the  services  of  these  men 
»re  wanted  for  Provincial  Works. 

Justice. 


TABLES  FOR  ROLLED  IRON  BEAMS. 

Sir,— I  am  glad  that  Lala  Ganga  Ram  intends  to  re-issue  his 
tables  in  a  revised  form.  There  is  certain  to  be  a  large  demand 
for  a  good  set  of  such  tables,  but  if  his  revision  is  restricted  to 
the  lines  indicated  by  him  in  your  issue  of  28th  April,  he  will 
only  partially  supply  it. 

The  formulfB  quoted  from  Trautwine  and  Stoney  may  be  all  very 
well  for  approximate  calculations,  but  they  are  hardly  good  enough 
to  found  tables  upon.  The  constants  given  are  only  correct  within 
certain  limits,  and,  as  these  are  not  stateil,  the  formulaj  are  not  of 
much  general  use.  Lala  Ganga  Ram  assumes  that  these  limits  are 
those  laid  down  on  practical  considerations  in  his  letter  above 
referred  to.  but  his  tables  will  fall  short  of  the  requirements  of 
the  profession  if  he  restricts  them  to  these  limits.  Other  practical 
considerations  often  dictate  the  use  of  beams  whose  breadth  ia  not 
between  phs  and  £ths  of  the  depth,  and  that  manufacturers  roll  and 
dealers  import  such  sections  is  proof  of  this,  if  proof  be  needed. 
It  is  also  absurd  to  say  that  the  depth  may  not  exceed  J^th  of  the 
span.     If  the  beam  is  likely  to  fail  laterally,  it  can  be  stayed. 

The  fact  is,  and  there  is  no  getting  over  it,  that  no  formula  for 
transverse  strength  or  stiffness  is  of  any  use  unless  it  includes  the 
moment  of  inertia  in  some  form  or  another,  and  the  more  expli- 
citly this  function  of  the  section  appears,  the  more  general  is  the 
applicability  of  the  formula  to  the  various  conditions  which  occur 
in  practice.  Men  shirk  this  fact  because  the  calculation  of  the 
moment  of  inertia  is  a  troublesome  arithmetical  or  graphical 
process,  and  the  full  data  for  its  solution  are  not  always  at  hand. 
But  if  it  is  worth  while  to  compile  Tables  for  Rolled  Beams,  it  is 
worth  while  to  face  this  troublesome  process,  and  though,  for 
obvious  reasons,  the  necessary  data  cannot  be  fully  given  in  the 
catalogues,  yet  they  can  be  readily  obtained  from  the  section 
sheet8°which  any  dealer  will  supply  for  the  asking. 

There  was  a  clerical  error  in  the  method  I  gave  for  finding  the 
moment  of  inertia  as  it  appeared  in  your  issue  of  10th  March,  and 
in  the  letter  correcting  it,  in  the  following  issue,  there  is  a  mi.s- 
print,  so  it  is  perhaps  excusable  that  it  should  not  be  quite  clear. 
I  therefore  send  it  again*  using  notation  without  the  suffixes 
which  seem  to  have  puzzled  the  Printer.  So  far  from  assuming 
the  web  and  the  flanges  to  be  of  equal  thickness,  the  mean  thick- 
ness of  the  latter  is  deduced  from  the  thickness  of  the  web,  which, 
being  uniform,  is  susceptible  of  exact  and  easy  measurement,  and 
if  given,  with  the  other  three  dimensions,  in  the  catalogues  and 
tables,  -would  indicate  the  character  of  the  section  sufficiently 
nearly  for  all  practical  purposes. 

Finally,  as  to  the  use  of  the  deflection  formula.  The  permissible 
proportionate  deflection,  like  the  factor  of  safety,  varies  with  the 
conditions  of  the  case,  and  it  is  incorrect  to  define  a  particular 
ratio  of  depth  to  span  at  which  the  formula^  used  must  be  changed, 
unless  the  conditions  are  also  defined.  The  designer  often  wishes 
to  choose  these  factors  for  himself,  and,  if  tables  are  intended  to 
be  for  general  use,  facilities  should  he  given  for  his  doing  so. 
This  is  impossible  unless  the  tables  for  strength  and  for  stiffness 
are  kept  separate,  and  unless  their  limits  overlap. 

Moreover,  if  the  co-efficient  of  elasticity  given  in  Stoney,  page 
180  is  correct,  the  modified   Trautwine  formula  does   not  give  the 

proportionate  deflection   it   is   intended  to  do  ^ —^th  of  the  span^ 

and  its  use  therefore  requires  to  be  justified. 

There  is  much  nnoertainty  as  to  the  proper  value  of  the  co- 
efficient of  elasticity  which  should  be  used  in  the  deflection 
formula,  and  the  text  books  differ  much  on  this  point.  If  any  of 
your  readers  have  access  to  the  results  of  reliable  experiments  as  to 
the  strength  and  stilFiiesg  of  rolled  beams,  they  would  do  good 
service  to  the  profession  by  publishing  them  or  indicating  where 
they  are  to  be  found.  I  believe  a  very  extensive  set  of  experi- 
ments has  recently  been  carried  out  in  America,  but  am  not 
aware  where  the  results  are  published. 

C.  W.  HoDSOX. 
if  ay  11,  1888. 

♦  Let  D,  B,  A.  represent  the  depth,  breadth  and  sectional  .iroa  of  a  symmotrical 
rolleii  beam,  and  T  the  thickness  of  the  web,  then  from  these  deduce  the  follow- 
ing :— 

A-D  T 
Area  of  each  flange,  excluding  the  web  part  =  o,  =  — ~ — 

Mean  thickness  of  same  =  (  = 


Distance  of  centre  of  flame  from  neutral  axis=  *= 


Then  moment  of  inertia-  I  =J^'+2ar'   very  nearly. 
12 


NEW  MUNICIPAL  OFFICES. 

Sin,— I  bog  to  hand  you  a  Circular  forwarded  by  me  to  all  Mem- 
bers of  the  Bombay  Corporation,  and  would  be  obliged  if  you  could 
find  room  for  it  in  your   Journal. 

R.  F.  CinsnoLM. 

Mr.  Stevess  has  offered  his  services  to  the  Municipality  to  design 
new  offices  in  lieu  "f  those  designed  by  mo  some  three  years  ago. 

It  ia  hard  to  believe  that  the  Corporation  would  undo  so  much 
valuable  work  ;  that  the  members  would  throw  to  the  winds  all  the 
puins  and  troulile  taken  to  evolve  the  conditions  of  the  competition  ; 
aD(l  treat  the  money   and   time   spent  on   the  competition  itself  as  a 
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solemn  faice,  by  placing  themselves  unreservedly  in  the  hands  of  an 
architect  who  would  not  compete  because  oT  those  very  conditions 
which  the  Corporation  thouglit  proper  to  frame.  I  confess  tliat  to  me 
it  seems  most  uncomplimentary  to  the  judgment  of  the  members  to 
imagine  that  they  would  take  such  a  line  of  action  ;  and  I  hope  and 
believe  this  letter  to  be  wholly  unnecessary.  At  the  same  time  it  is 
but  fair  to  Mr.  Stevens  to  assume  that  .vome  members  of  the  Corpora- 
tion have  urged  him  to  take  this  step  :  hence  this  letter. 

The  only  objection  made  to  my  designs  at  the  outset  was  one  of  cost. 
The  experts  declaied  that  they  could  not  be  executed  for  the  money. 
My  quantities  were  carefully  checked,  and  founil  to  be  correct.  Owing 
to  the  statements  of  men  who  practi.^ed  locally,  1  myself  had  some 
misgivings  about  the  estimate — misgivings  which  have  been  removed 
partly  by  actual  practice  in  Bombay,  and  partly  by  one  of  the  expei'ts 
in  question  undertaking  to  provide  the  schedule  accommodation,  by 
making  additions  to  an  expensive  building  wliich  cost  two  lakhs  of 
rupees,  for  tLe  additional  sum  of  four  lakhs  of  rupees,  or  for  a  total  of 
six  lakhs. 

The  next  adverse  opinion  came  from  Mr.  Stevens  (then  a  member 
of  the  Corporation,  and  also  an  expert),  who  stated  that  the  competi- 
tion could  not  be  called  an  open  one,  as  I  was  the  only  architect  of 
eminence  who  competed.  From  this  period  a  feeling  seems  to  have 
arisen  in  the  miiuls  of  certain  members  that  they  were  not  getting  so 
good  a  thing  as  they  might  have  had  ;  and  this  feeling  has  augmented 
with  time,  receiving,  no  doubt,  a  negative  impulse  from  the  silence 
which  I  have  hitherto  maintained,  and  which  I  only  now  break  by  the 
advice  of  friends,  liecause  the  matter  lias  cuhninated  in  an  article  pub- 
lished by  the  Timen  of  India  which  advocates  the  setting  aside  of  my 
plans  and  the  employment  of  Mr,  Stevens.  The  principal  grounds 
on  which  the  Times  of  India  seeks  to  set  aside  my  plans  are:  first,  that 
the  competition  was  not  an  open  one  :  secondly,  that  my  design  being 
Hindu-Saracenic  would  not  harmonise  with  the  Italian-Gothic  Victoria 
Tenninus  and  the  Italian-Gothic  Police  Courts. 

With  regard  to  the  first  objection,  as  I  did  not  see  the  other  16  sets 
of  drawings,  I  cannot  pass  an  opinion  on  them,  and  I  willingly  leave 
the  Times  in  the  hands  of  the  16  unsuccessful  competitors.  Touching 
myself,  I  would  remind  the  Times  that  I  am  not  a  novice  in  architec- 
ture ;  nor  is  this  the  first  Indian  competition  which  I  have  won.  As 
rcards  quantity,  I  have  up  to  the  present  time  constructed  in  India 
upwards  of  18  buildings,  each  of  which  cost  from  2  to  8  lakhs  of  rujices, 
while  the  number  of  smaller  buildings  are  too  many  to  enumerate. 
With  regard  to  quality,  I  have  been  placed  first  in  five  out  of  seven 
important  competitions  in  which  I  have  engaged,  and  in  four  of  these 
I  have  actually  received  the  first  prizes.  If  any  other  Bombay  architect 
ran  shew  a  better  list,  then  the  chances  of  the  Corporation  obtaining 
something  better  than  my  own  designs  are  very  fair. 

I  must  apologise  for  troubling  you  with  these  purely  personal 
matters  ;  but  I  trust  you  will  see  that  I  could  scarcely  write  fully  and 
avoid  them.  I  pa.ss  on,  as  quickly  as  possible,  to  the  real  point  at 
issue  raised  by  the  Times  of  I?>dia—thu  point  of  "  style,"  around  which 
the  whole  question  revolves.  This  is  a  nuvttcr  of  the  utmost  import- 
ance, not  only  to  the  Corporation,  but  to  the  public  at  large,  and  it  is 
light  that  it  sho\ild  be  most  carefully  considered.  The  Times  of  India 
modestly  "  submits"  that  "the  new  Municipal  Offices  should  be  in 
.strict  harmony,  and  should  mass  well  with  these  extensive  buildings 
I  i.e.,  the  Victoria  Terminus  and  the  new  Police  Courts],  *  A  building 
ill  the  Hindu  style  of  architecture,  such  as  that  which  won  the  first 
prize  in  the  competition,  would,  in  our  opinion,  be  utterly  incongruous, 
placed  between  two  buildings  of  such  an  opposite  style  of  architecture." 
.\  few  lines  further  on  the  modest  submission  is  changed  to  a 
certainty,  the  writer  declares  :  "It  is  a  public  duty  to  say  that  if  a 
Imilding  in  the  Italian-Gothic  style  is  wanted,  as  is  clearly  the  case, 
*  *  *  Jlr.  Stevens  should  be  employed."  I  would  ask  permission 
to  digress  here  for  a  few  moments  to  remind  you  that  the  conditions  of 
lOMipctition  held  out  the  hope  that  the  successful  competitor  would  be 
tiiiploycd  to  carry  the  designs  into  execution,  or  I  certainly  would 
never  have  put  pencil  to  paper  ;  and  that  another  condition  left  the 
choice  of  style  entirely  open,  provided  "  it  was  suitable  to  the  climate." 
I  made  out  my  plans  with  a  full  knowledge  of  what  the  Victoria 
Terminus  would  look  like  when  finished.  I  see  no  reason  to  alter  my 
views  now,  and  if  twenty  similar  buildings  were  erected  near  the  site, 
instead  of  two,  they  would  atibrd  me  eighteen  adilitional  reasons  for 
.idhering  to  these  views. 

It  is  )iot  incongruous  to  put  a  building  of  one  style  near  to  buildings 
of  another,  and  it  never  has  been  considered  so.  In  proof  of  this,  I 
would  point  to  the  very  Venice  from  which  I  believe  these  Gothic 
inspirations  to  be  derived.  In  that  city  we  have  on  the  right  hand  the 
l>oge's  Palace  in  Gothic  style ;  on  the  left,  St.  Mark's  Library  in 
classical  style;  and  facing  us  the  Cathedral  in  Byzantine  style;  and  I 
have  never  yet  heard  a  single  objection  taken  to  one  of  these  master- 
pieces as  incongruously  placed — on  the  contrary,  the  variety  enhances 
the  beauty  of  each.  I  will  go  further  and  say  that  it  is  almost  impos- 
xible  to  cause  incongruity  between  buildings,  if  they  sufficiently  differ  in 
style;  on  the  other  hand,  there  may  be  incongruity  in  a  group  of  build- 
ings in  the  same  style.  In  Bombay,  for  instance,  the  Rajabai  Tower  is 
incongruously  placed  on  the  smallest  structure  of  a  group  all  in  one 
style,  to  the  detraction  of  two  of  the  most  beautiful  buildings  in  that 
group.  Again  there  may  be  incongruity  in  the  same  Ijuilding.  To  my 
mind  it  is  incongruous  to  mix  domes,  spires,  and  low-pitjhed  roofs  as 
they  are  mixed  in  the  Victoria  Tenninus.  1  do  not  say  it  is  wrong,  but 
it  is  against  the  received  opinions  of  thinking  minds,  working  in  the 
siirae  direction  through  centuries  of  years  ;  and  no  other  building  in 
the  world  with  which  I  am  acquainted  presents  such  a  sky  line 

I  will  now  take  up  the  real  point  at  issue — that  of  style.  It  would 
be  unfair  to  discuss  to»  closely  the  meanings  of  words,  but  I  take  it 
that  in  citing  "  Italian-Gothic"  the  Times  alludes  more  particularly 
to  the  Venetian  phase  of  it.  When  we  touch  on  styles  it  is  almost 
impossible  to  carry  the  argument  beyond  a  mere  expression  of  opinion. 
Not  long  since  the  fierce  "  battle  of  styles"  was  fought  out  in  England, 
cla.ssical  architecture  was  trodden  under  foot,  and  pure  (Jothic  (carried 
frequently  to  the   verge  of   insane   archoological  reproduction)  reigned 

They  arc  more  than  a  quarter  of  a  mile  distant  from  each  other. 


triumphant !  A  few  years  have  passed,  and  what  do  we  find  ?  The 
new  Admiralty  being  constructed  in  the  style  of  the  old  Horse  Guards  ! 
Indeed,  it  would  be  quite  within  the  mark  to  declare  that  Gothic  Ls 
completely  dead,  e.xcept  for  ecclesiastical  purposes,  in  cveiy  spot  on 
earth  except  Bombay.  I  am  not  in  any  way  decrying  Gothic.  I  think 
the  real  thing  in  the  right  place,  if  not  .so  refined  as  Gi'eek,  certainly 
the  most  beautiful  stone  art  the  world  has  yet  seen.  I  confess  when 
I  see  an  elaborately  finished  faijadc,  and  measure  the  other  parts  of 
the  building  by  the  wealth  of  the  exterior  surface,  it  gives  me  a  turn 
to  get  behind  this  display  and  to  find,  instead  of  groined  roofs  and 
cunning  ribbings,  that  this  wealth  of  outer  wall  is  a  mere  skin  connect- 
ed with  a  very  ordinary  building  by  wooden  joists  and  a  flat  terrace  ! 
The  University,  the  Senate  House,  the  apse  and  chancel  of  the  Cathe- 
dral, the  booking-ofiice  of  the  new  Terminus,  are  all  true  and  beautiful 
specimens  of  art,  constructive  unity  is  preserved  throughout ;  we  feel 
instinctively  that  these  are  ladies  among  buildings,  requiring  no  paint 
or  tinsel  to  set  them  oft".  But  when  we  sec  an  elaborate  architectural 
exterior  screening  a  very  commonplace  and  utilitarian  interior,  we  get 
a  turn,  as  if  we  had  seen  a  dirty  piece  of  underlinen  peeping  from  the 
dress  of  a  charming  and  well-dressed  woman.  If  this  skin-deep 
architecture  is  Italian-Gothic  (and  I  think  it  is),  and  if  it  is  "  so  clearly 
the  case"  (vide  Times  ot  India)  that  i/iisis  what  the  Corporation  want, 
lot  the  (Jorporation  declare  they  have  changed  their  minds,  and  I  will 
liow  and  retire.  I  beg  that  you  will  not  think  from  the  above  that  I 
disapprove  of  the  homely  constructive  expedients  of  joists  and  terraces  ; 
on  the  contrary,  I  would  run  all  joists  beyond  the  walls  in  the  good 
old  Bombay  fashion,  and  support  them  by  quaintly  carved  Yalis 
and  Slmmhvms  ;  or,  in  other  words,  I  would  get  as  much  art  as  possible 
out  of  all  constructive  expedients  without  being  ashamed  of  them.  For- 
tutiately,  I  can  illustrate  by  Mr.  Stevens'  admirable  structure  what  I 
mean  ;  it  is  this,  that  having  seen  the  interior  of  the  building,  per- 
sonally, I  admire  the  back  more  than  the  front.  The  latter  may 
be  artistic  ;  it  may  be  lovely  ;  it  may  be  exactly  what  an  Italian 
(who  regards  anything  and  everything  as  a  vehicle  for  artistic  dis- 
play) would  do ;  it  may  completely  disarm  criticism  while  under 
actual  observation;  but  it  is  not  architecture  accoi-ding  to  my  idea,  and 
whatever  the  style  may  be,  it  certainly  is  not  pure.  The  peacocks 
in  the  tympanums,  the  cuspings,  the  reflex  curvature  at  the  apex  of 
many  of  the  arches,  the  circular  ornaments  in  the  string  courses  and 
parapets,  the  battlements,  indeed  the  very  dome  itself,  are  all  Kastern 
features,  and,  with  the  exception  of  the  latter,  to  my  mind  the  most 
beautiful  features  in  the  building.  If  we  are  to  have  Eastern  features, 
why  not  plunge  at  once  into  the  stream  of  native  art,  instead  of  thus 
lingering  ankle-deep  on  its  edge!  And  finally,  what  is  the  opi- 
nion formed  by  competent  critics  of  the  style  which  the  Times 
of  India  is  so  anxious  to  retain  in  Bombay  ?  Fergusson  says, 
.speaking  of  Italian-Gothic  in  Italy,  "  We  find  buildings  scarcely 
surpassed  in  size  by  any  others  in  Europe,  the  best  possible  "  con- 
struction is  combined  with  the  most  beautiful  material.  The 
vaulted  roofs  are  of  the  most  daring  construction  supported  by 
coupled  piers  ;  and  the  pointed  arch,  on  which  so  much  stress  is  laid, 
is  used  currently  in  every  part ;  and  yet  with  all  this,  these  buildings 
are  only  cold,  unmeaning,  and  inartistic  productions,  with  all  the 
defects  and  hardly  one  of  the  beauties  of  true  pointed  (iothic  Edifices." 
And  Garbett,  speaking  generally  of  Venetain  architecture,  says  :  "  The 
higher  excellences  are  sacrificed  to  the  lower,  true  grandeur  to  pompous 
effect,  intellectual  sense  of  fitness  to  mere  eumorphic  beauty,  the  mind 
to  the  eye,  self -concealing  art  to  self-displaying  art.  No  wonder  that 
this  has  been  and  (perhaps  ever  will  be)  the  popular  style  all  over 
Europe!"  Let  me  quote  from  the  former  authority  a  few  words  about 
true  Eastern  art.  First,  speaking  of  Hindoo  palaces,  Fergusson  says 
that,  "  large  or  small,  all  are  designed  with  that  exquisite  feeling  for 
grace  of  outline  which  characterise  the  Hindoos  in  all  ages,"  and  of 
the  Mahomedans  he  observes  :  "  The  grace  and  elegance  of  their 
architecture  has  never  been  surpassed."  It  is  the  style  resulting  from 
the  fusion  of  these  that  I  selected. 

In  conclusion,  I  would  remind  you  that  although  three  years  have 
pa.ssed  since  I  obtained  the  first  prize,  I  have  never  sought  to  influence 
the  members  of  the  Corporation  until  the  present  moment,  and  I  have 
carefully  abstained  from  canvassing  in  any  way;  and  whatever  may  be 
the  final  result,  I  feel  grateful  to  the  Corporation  as  a  body  that,  in  the 
face  of  powerful  opposition,  the  voting  has  hitherto  been  in  my  favour. 

Bombay,  May  15,  1888. 


Jitcvarg  §.oiias. 


Weathep.  Charts  of  the  Arabian  Sea.    Calcutta.    1888. 

This  volume  consists  of  a  series  of  Charts  illustrative  of  that 
portiou  of  the  North  Indian  Ocean  known  as  the  Arabian  Sea. 
They  show  the  Mean  Pressure,  Winds,  and  Currents  in  each  month 
of  the  year,  with  other  information  alike  scientific  and  useful. 

The  area  embraced  extends  from  the  Equator  to  the  Persian 
Gulf  and  the  ititermediate  space  between  the  African  and  Indian 
Coasts.  The  volume  is  a  third  instalment  of  a  series  devoted  to 
like  objects.  The  data  from  which  the  series  have  been  drawn  up 
have  been  collected  by  the  London  Meteorological  Office  and 
reduced  to  their  present  form  at  the  expense  of  the  Indian  Govern- 
ment. The  maps  have  been  photo-zincographed  at  the  Survey  of 
India  Office  and  appear  to  have  beeti  compiled  by  Mr.  W.  S. 
Dallas.  The  explanatory  letter  press  which  accompanies  them 
leaves  nothing  to  be  desired.  The  book  is  handsomely  bound  in 
cloth,  measuring  24"xl8,"  and  bears  the  imprimatur  of  th« 
Meteorological  Department  of  the  Government  of  India. 
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We  illustrate  in  this  week's  issue  the  additions  and 
altt-rations  to  the  residence  of  the  Ami  Jaghirdar.  The 
old  building,  which  is  an  incongruous  pile  of  poor  Grecian 
architecture,  has  been  enlarged  and  added  to  in  such  a 
manner  a.s  to  entirely  conceal  the  old  structure.  The 
treatment  of  the  present  exterior  in  free  classic  architec- 
ture ha.s  rendered  the  whole  an  imposing  edifice.  The 
design  isby  W.  N.  Pogson,  f.s.a.,  Architect,  Madras,  under 
whose  superintendence  the  work  will  be  can-ied  out. 


RESIDENCE  FOR  THE  JAGHIRDAR  OF  ARNI. 


DRAINAGE  OF  TOWNS  BY  OPEN  DRAINS 
By  H.  W.  HUGHE.S,  C.E. 
II. 
Average    monthly    fall    of  rain    in    some    towns    in 
Mxdras: — 


Uadnt     ... 
Bangalore 
Bclkry      ... 
Trichinopoly 


1:3 


6 

e 
a 


a 


s 


2-05    2-01  ' 
Ty\\\  .302 
122    .-J.-?! 
2-46     1-00 

I 


318 

3-.') 
0  94 
2-27 


451 

.5  80 
2«2 
266 


4-81 

444 
602 


o 


lOa?  1304'  .5  03 
•">-42  i  1  67  i  0-79 
2  81  0-09  0  01 
o  00    2-53    3  90 


The  problem  that  has  to  be  solved  in  flrainage  work 
however,  m  reference  to  rainfall  is  \a  convey  the  greatest 
amount  falling  in  a  short  time.  Some  extraordinary  falls 
of  ram  have  been  registered  occasionally  in  India  for 
instance  in  the  Bengal  cyclone  of  1874  a  fall  often 
inches  was  registered  at  Miflnap^.re  in  24  hours 

At  Vizagapatam  in  1876  a  fall  of  1.52  inches  was  ob- 
served in  18  hours. 


In  1880     five  inches  fell  in   two  hours  at   Tipperah, 

Eastern  Bengal,  the    maximum  monthly    fall   at    that 

place  being  only  as  many  inches. 

In    August    18C8   an   extraordinary    fall  of   rain  wa* 

observed  at  Ahmedabad  during   four  days,  the   register 

being  as  follows : — 

10th  ...  ...       5-40 

11th  ...  ...     18-12 

12th  ...  ...       4-87 

l-ith  ...  ...       092 


Total  in  4  days     29-31    inches. 


The  maximum  (juantity  that  has  been  registered  in 
Madras  in  one  month  is  .S8  inches,  but  on  one  occasion 
20  inches  fell  in  24  hours. 

These,  however,  are  very  extraordinary  falls,  and  if  a 
system  of  drains  was  designed  to  carry  off  such  immense 
quantities  it  would  be  exceedingly  costly,  and,  inoreever, 
the  drains  would  have  to  be  of  such  a  large  section  that 
their  efficiency  for  ordinary  purposes  would  be  impaired. 
Such  falls  as  above  indicated  do  not  probably  occur  more 
than  twice  or  three  times  in  a  century,  and  it  is  rarely  in 
the  plains  of  India  that  the  rainfall  registered  in  24 
hours  attains  even  12  inches. 

It  should  also  be  remembered  that  the  rain  water  does 
not  enter  the  drains  at  the  same  rate  at  which  it  falls, 
but  sometime  elapses  before  all  the  water  reaches  them' 
during  which  the  channels  are  acting  in  carrying  it  away 
from  the  parts  of  the  drainage  area  nearest  them  ;  if  a 
heavy  fall  occurs  when  the  drains  are  almost  empty  it  may 
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be  a  long  time  before  they  arc  flowing  full,  but  on  the 
other  hand  if  a  heavy  fall  comes  on  immediately  after  a 
moderate  one  the  time  is  much  shorter. 

The  proportion  of  the  rainfall  which  is  carried 
off  by  the  drains  is  influenced  by  many  causes,  for 
instance  the  soil  of  the  locality  may  be  sandy,  and  it 
would  in  that  case  absorb  a  large  (juantity  of  the 
water,  the  streets  may  be  paved  or  may  be  macadamized 
or  they  may  be  simply  earthen  roads  with  no  metalling, 
the  houses  may  be  close  up  to  the  drain  or  at  some  dis- 
tance from  them,  the  town  may  be  on  an  eminence  with 
steep  slopes,  or  it  may  be  on  a  low  flat  plain,  and  many 
other  considerations  will  present  themselves,  each  of  which 
must  be  well  weighed  and  proper  conclusions  come  to 
regarding  it  before  anything   reliable  can  be  decided  on. 

General  ride  for  towns  in  Upper  India. — It  has 
already  been  stated  that  as  a  rule  in  towns  in  the  plains 
of  India  the  maximum  rainfall  does  not  exceed  12  inches 
in  24  hours,  although  for  short  periods  rain  has  been  often 
observed  to  fall  at  the  rate  of  1  inch  per  hour,  but  in 
most  places,  probably,  it  would  be  sufficient  to  provide 
for  a  rainfall  of  h  an  inch  an  hour. 

Proportion  of  rainfall  entering  drains  in  Upjyer 
India. — The  proportion  of  this  passing  off  by  the  drains 
is  more  difiicidt  to  arrive  at,  but  it  may  be  estimated 
generally  at  from  7.5  per  cent,  to  90  per  cent,  of  the 
actual  fall,  in  most  towns. 

The  following  table  gives  the  (juantity  of  water  per 
acre  for  different  rates  of  fall. 

Table  of  Rainfall. 


Total  (luantity  per  acre 

Quantity  per  second 

Rate  of  fall 

per  hour. 

per 

\cre. 

per  hour. 

inches. 

Cubic  feet. 

Gallons. 

Cubic  feet. 

Gallons. 

0-25 

907 

5,153 

-0-2o 

1-570 

0-30 

1,089 

6,790 

0-30 

1-875 

0-35 

1,270 

7,922 

0-.35 

2-187 

0-40 

1,4.52 

9,054 

0-40 

•2-500 

0-45 

),633 

10,185 

0  45 

2-812 

OoO 

1,815 

11,317 

0-50 

3-140 

0-60 

2,178 

13,580 

0-60 

3-750 

0-70 

2,.541 

15,844 

0-70 

4-375 

0-75 

2,722 

16,976 

0-75 

4687 

100 

3,630 

22,635 

1-00 

6-  25 

Sidlage  Water. — The  amount  of  sullage  water  to 
be  conveyed  by  a  system  of  drains  depends  greatly 
on  the  nature  of  the  water-supply,  it  will  be  less 
in  towns  where  all  water  for  domestic  use  has  to 
be  drawn  from  wells  than  in  places  where  a  regular 
supply  by  pipes  exists  and  people  can  obtain  it  more 
easily ;  observations  show  that  in  the  former  case  the 
quantity  of  sullage  water  does  not  exceed  2  gallons  per 
head  per  dxty,  but  in  towns  where  from  10  to  16  gallons 
of  water  per  head  of  population  are  provided,  a  greater 
quantity  is  used  by  the  inhabitants  and  consequently  the 
amount  of  sullage  is  greater.  The  consumption  of  water, 
however,  is  not  uniform  throughout  the  day  but  at  certain 
times  the  expenditure  is  much  greater  than  at  others ;  in 
India  it  is  greater  in  the  mornings  and  evenings  than 
during  the  day,  and  a  greater  amount  is  generally  used  in 
the  morning  than  in  the  evening  when  the  consumption 
is  limited  to  that  refjuircd  for  drinking  and  cooking. 
Probably  it  would  meet  most  cases  to  provide  for  an 
amount  of  sullage  water  of  1  gallon  of  water  per  head 
per  kou,r  as  a  maximum. 

Outfall. 

A  most  important  point  in  designing  a  scheme  of 
drainage  for  a  town  is  the  position  and  number  of 
outfalls  proposed  ;  as  a  nile  it  is  cheaper  to  have 
several  outfalls  rather  than  one  large  one  as  in  the 
former  ca.se  the  drains  are  of  smaller  section  and  proper 
flushing  is  not  such  a  costly  process. 

Sewage  water  should  never  be  allowed  to  flow 
into  the   natural   streams   or  water-courses  of  a   district, 


but  it  should  be  used  for  irrigation  and  manure  of  the 
land  and  if  necessary,  should  be  raised  for  that  purpose 
by  chain  pumps  or  otherwise. 

When  rain  falls  in  small  quantities  the  water  is  almost 
as  impure  as  house  drainage,  and  it  is  evident  therefore 
that  such  small  falls  of  rain  should  be  similarly 
diverted  from  the  natural  streams  of  the  country.  But 
during  a  heavy  fall  of  rain  the  water  drained 
is  comparatively  pure  and  may  be  passed  into  the  rivers 
and  streams  without  injury  to  them.  It  therefore  follows 
that  the  outfall  should  be  so  designed  that  all  sullage 
water  and  also  rain  when  of  small  quantity  should  be  led 
away  for  irrigation,  but  during  heavy  rains  the  contents 
of  the  drains  should  be  taken  direct  to  the  natural  streams 
and  rivers.  The  arrangement  by  which  this  separa- 
tion can  be  effected  is  by  means  of  what  is  known 
as  an  intercepting  drain,  and  its  acticm  will  be  more 
easily  understood  by  a  reference  to  the  figure. 

A.  A-  is  the  main  drain  which  has  a  sudden  drop  at 
B. 

At  B.  there  is  an  opening  across   the  main   drain  com- 
municating with  the  intercepting  drain  C.  C. 
C  C.  is   the   intercepting   drain  crossing  the  main  drain 
at  right  angles,  and  on  a  lower  level. 

When  there  is  only  a  small  quantity  of  water  flowing 
in  the  main  drain,  the  velocity  is  low  and  the  water  takes 
the  course  shown  by  dotted  arrows  and  drops  through  the 
opening  at  B  into  the  intercepting  drain  which  conducts 
it  away  to  the  point  where  it  is  required  for  irrigation. 

But  in  the  case  of  a  flood  the  velocity  of  the  water  in 
the  main  drain  is  increased,  and  in  place  of  its  falling  into 
the  intercepting  drain  it  leaps  across  the  opening  at  B 
and  passes  off  to  the  river  along  the  drain  A". 

The  amount  of  drop  and  the  width  of  the  opening 
should  be  adjusted  so  as  to  be  suitable  to  the  particular 
circumstances  of  each  case,  and  the  following  formulae 
will  be  found  of  assistance  in  doing  so. 

If  i(;= width  of  opening  at  B. 

h  =  depth  of  water  flowing  in  the  main  channel 
at  the  time  it  is  desired  it  should  clear  the 
opening. 

/i'  =  the  height  due  to  the  velocity  of  water 
in  the  m.ain  channel. 

F  =  the  amount  of  drop  required  so  that  the 
water  may  just  clear  the  opening. 


F  = 


^u" 


1-6  Qi+h') 


Or  if  F  is  given  and  it  is   required   to   determine   the 
width  of  opening. 


^(;={l-6F  {k+h'))\ 


The  following  tables  give  the  results  of  these  formulae 
for  certain  cases : — 

Tahle  shewing  the  amount  of  fall  necessary  to  enable 
the  water  to  just  clear  the  opening  for  intercepting 
draAns. 


Values  of  h+hK 

Values 
of  w. 

0-5 

1-0 

1-5 

2-0 

2-5 

3-0 

3-5 

4-0 

0-25 

0078 

0-50 

0  310 

0150 

0-105 

... 

•  <. 

0-75 

o-ioa 

0-356 

0-234 

0-176 

0-140 

... 

1-00 

1-250 

0625 

0-416 

0-312 

0-250 

0-208 

0178 

1-25 

1-953 

0-976 

0-651 

0-488 

0-390 

0-351 

0-279 

1-50 

2-813 

1406 

0-937 

0-703 

0562 

0-468 

0-402 

P-351 

1-75 

3-825 

1-912 

1-275 

0-956 

0-765 

0-637 

0-546 

0-478 

2-00 

5-000 

2-50O 

1-666 

1-250 

1-000 

0-833 

0-714 

0-625 

2-50 

8-125 

4-062 

2-708 

2-031 

1-625 

1-354 

1-160 

1015 

3-00 

11-250 

5-625 

3-750 

2-812 

2-250 

1-875 

1 

1-607 

1-406 
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TahU  shewing  the  limit  of  width  of  opening  over 
Urcepting  drain  for  differet%t  faUs  and  deptlis  of  water. 


Values  of  A  +  A'. 

Values 

of  F. 

0-5 

1-0 

1 

15 

20 

2-5 

3  0 

l"0 

■89 

1-26 

1-53 

1-78 

2-00 

»f!r. 

1-5 

109 

1-55 

1-89 

r67 

2-45 

2-68 

1-75 

1-18 

1-67 

304 

2-36 

2  64 

2-91 

3-00 

1-26 

1-78 

219 

252 

2-83 

3'10 

3-35 

1-34 

189 

2-32 

2-68 

3  00 

3  30 

S-90 

1-41 

a<X) 

2-45 

2-83 

3  16 

3-46 

8-76 

148 

209 

2'67 

2-96 

331 

365 

3-00 

i        1-56 

219 

2-68 

310 

3-46 

3-75 

3  60 

1-67 

2-36 

2-90 

3  35 

3-74 

410 

400 

1-78 

.     2-50 

310 

3-55 

410 

1 

4-40 

In  using  these  tables  the  falls  grren  should  be  slightly 
increased,  and  the  widths  given  should  be  similarly 
riomewhat  decreased. 

(  To  be  continued.) 


PROPOSAL  FOR 


OF 


INDIA 


AN   EAST  COAST 
RAILWAY. 

Mr.  H.  G.  TrRXER,  C.S.,  Collector  of  Vizagapatam, 
has  compiled  a  memorandum  on  the  subject  of  a  railway 
designed  to  run  through  the  Northern  Circars,  connecting 
Bezvada  on  the  south  with  Khurdah  on  the  north,  or 
more  generally,  a  design  for  connecting  Madras  with 
Bengal  by  an  East  Coast  Railway.  The  paper  is  drawn 
principally  from  official  sources. 

He  says  that  the  present  time  seems  to  be  very  suitable 
for  bringing  the  proposal  for  this  Railway  prominently  for- 
ward. For  the  two  Railways  which  the  Supreme  Govern- 
ment have  recently  bestowed  so  much  time  and  patronage 
upon,  that  is,  the  Bengal-Nagpur  Railway  and  the  Boiiares- 
Puri  line,  will  both  benefit  most  enormously  by  the  line 
now  proposed.  The  southern  section  of  the  latter  line 
will  be  >ised  by  all  the  passengers  from  the  Northern 
Circars  from  lower  down  the  coast  and  from  inside  the 
Hyderabad  frontiers.  From  the  southern  section  of  the 
Puri  line  they  will  pa.ss  over  long  sections  of  the  Nagpur 


go 


west  to   N 


agpur,  cast  to 


Bengal  line,   whether   they 
Bengal,  or  north  to  Benares. 

Similarly  in  the  south  there  are  two  Railways  which 
will  almost  look  on  this  line  as  their  foster-mother. 
The  Bellary-Kistna  line  and  the  Hyderabad- Warangal 
line  (tapping  the  Singareni  coalfields)  both  meet  at 
Bezvada.  They  discharge  their  goods  and  passengers 
there  on  the  bank  of  a  canal  which  is  dry  for  several 
months  in  the  year.  Can  there  be  any  doubt  that  there 
must  be  a  line  from  Bezvada  to  Coconada,  the  largest 
seaport  on  the  East  Coast  ? 

The  line  now  proj^sed  will  form  in  point  of  fact  the 
connecting  link  between  Bengal  and  the  North-West 
Provinces  on  the  north  and  Hyderabad  and  Madras  on 
the  south. 

As  to  the  local  possibilities  of  such  a  line,  Mr.  Turner 
asks :  What  comparison  can  there  be  between  it  and  the 
other  lines  alluded  to  above  ?  He  adds :  Here  we  have 
;in  old  settled  tract  of  coimtry  about  500  miles  in  length, 
nearly  every  mile  of  which  is  cultivated.  Rich  cities  arc 
found  at  suitable  intervals,  with  a  .sea-borne  trafle 
reckoned  in  millions  sterling :  \vith  deltaic  tracts  yield- 
ing thousands  of  tons  of  food,  bordered  the  whole  way 
by  fine  uplands  abounding  in  oil-seeds,  timber  and  jungle 
products.  It  \H  hardly  possible  to  suppress  a  sigh  of 
envy  at  the  display  of  lines  doubled  and  tn-bled  along 
the  provinces  of  Bengal,  the  North-West  and  the  Punjab  ; 
at  the  double  system  of  lines  in  the  Mahratta  country 
and  at  the  permeation  of  lines  throughout  the  .south  and 
Central  Madras  ;  while  the  Northern  Circars,  the  oldest, 
the  richest,  the  most  deasely  populated  tract  in  India, 
remains  to  this  day  destitute  of  any  rail  communication 
with  the  outer  world. 


Nor  ai-e  there,  as  will  be  seen,  any  engineering  difficul- 
ties whatever  all  along  the  lino  ;  the  water  to  be  bridged 
is  singularly  little,  considering  that  the  drainage  of 
the  country  appcai-s  to  be  crossed  at  right  angles.  There 
ai*e  no  heavy  gradients,  no  ghats,  morasses,  or  forests. 
The  facilities  for  constructing  the  line  are  unexampled, 
the  country  is  perfectly  open  and  it  teems  with  labor. 
All  along  the  line  of  Railway  are  sea-ports  where  material 
can  be  landed  and  pushed  up  and  down  the  track.  The 
coast  tracts  are  perfectly  free  from  fever,  and  provisions 
are  cheap.  Roads  are  found  everywhere.  In  the 
adjacent  forests  are  tons  of  sal  wood  fitted  for  sleepers, 
the  building  stone  is  excellent  and  lime  abundant. 

Mr.     Turner   furnishes  the  following  facts  and   figures 
in  support  of  his  proposal. 

The  Railway  with  its  branches  will  be  600  miles  in  run- 
ning distance  (485  main  line  and,  say,  115  branch),  and  it 
will  therefore  aftbrd  ample   scope  for  the    establishment 
of  a  self-contained  company.     It  will  traverse  a  tract    of 
land  entirely  unoccupied  by  any  Railway  Company,  and  it 
will  connect  the   railway  system  of  the  two  presidencies 
of    Bengal    and   Madras.     There   is  now   no   connection 
between      Madras    and    Bengal    by    rail,   except    along 
the     cii'cuitous     route     of    Bombay    and     the     North- 
western    Provinces.     Even    when    the  Nac^pore-Bengal 
Railway  is  completed,  the    only  way  to  get  from  Calcutta 
to  Madras  by  rail  will  be  to  run  west  across  the  peninsula 
to  the  neighbourhood  of    Bombay,  aud   then  back  south- 
east to  Madras,  whereas  the  proposed  line  will  hug  the 
east  coast  of  India  along  the  greater  part  of  the  journey. 
The   line    now  projjosed  is  to  run  along  the  east  coast 
of    India     between    north    latitude    17°     and   20°,    cast 
lonoitude  80   and  8(5 ',  connecting  Bengal  and  Orissa  with 
Madras   and  the  territories  of  His  Highness  the    Nizam. 
The   southern   terminus  of  the  lino  will  be   at  Bezvada, 
latitude  16°    30'  50"  north,  longitude  80°  39'  east,  where 
the   Hyderabad  and  Madras  lines  are  to  meet  and  termi- 
nate ;    and  the  northern  terminas   will  be  fixed  at  or  near 
Khurda,  latitude  at    20'  10'  49"  north,    longitude    85"  40' 
12"  east,    through    which   place  the    line    projected  from 
Benares    to    Puri    is    to    pass    on  its  way  to  the  latter 
terminus.     This  line  from  the   North-West  Provinces   to 
Puri  has  recently  received  special  attention,  and  reference 
respecting  it  may  be  made  to  the  Gazette  of  India  of  20th 
August  1887,  where  a  long  Resolution  of  the  Government 
of  India,  Public  Works  Department,  is  published  dealing 
with  the  whole  project.     The    southern     section    of  the 
Benares-Puri    line    will  join  the  Nagpur-Bengal   line  at 
Panchpara.     Accurdingly,    the    route    for   the    Calcutta 
passenger    to    Hyderabad    and   Madras   will  be  the  East 
India    line    to    Seetarampur,    thence  vici  the    Nagpur- 
Bcngal   line    to    Panchpara  ;  thence  along  the   Puri    line 
to  Khurda,  and  thence  south  along  the  now  proposed  line 
to     His  Highness  the   Nizam's  territories   and   to    the 
Southern    Presidency.     The    distances   appear    to  be  as 
follows : — 


Calcutta  to  Seetarampur,  about 
Seetarampur  t<)  Panchpara,  about 
Panchpara  to  Khurda,  about 
Khurda  to  Bez\ada,  about 


Bezvada  to  Hyderabad  via  Warangal,  about 
Bezvada  to  Madras — 

(a)  Via  Bellary-Kistna  State  Railway  and  Mad- 
ras line,  about 


(h)  Vid  Nellore  by  i 
Tirupati  rail 
Tirupati  to  Madras  rail 


oad 


Miles. 

130 

240 

>  ,  , 

190 

485 

1,045 

220 

Mad- 

550 

Miles 
160 

80 

84 

324 

(c)  By  trunk  road  (Bezvada  to  Madras) 
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The  distance  from  Bezvada  to  Khurda  is  about  485 
miles,  and  the  branches  which  will  here  and  there  be 
required  along  this  course  are  roughly  calculated  at  115 
miles — total  opening  being  therefore  600  miles. 

There  are  no  engineering  difficulties  along  the  whole 
line.  The  alignment  suggested  passes  along  canal  levels 
from  Bezvada  to  Coconada,  120  miles,  thence  it  follows 
the  trunk  road  to  Anakapalle,  80  nules.  There  are  no 
heavy  gradients  or  curves  in  this  section.  Leaving  the 
ti'unk  line  at  the  latter  place,  it  runs  20  miles  to  Vizaga 
patam.  The  approach  to  Vizagapatam  will  require  cut- 
tings and  curves.  From  Vizagapatam  to  Vizianagram 
(36  miles)  the  line  has  already  been  surveyed,  demarcated 
and  estimated  by  Mr.  Ci'egeen,  in  connection  with  the 
Vizagapatam-Raipore  railway,  now  abandoned.  From 
Vizianagram  the  lino  will  run  through  an  open  level 
country  to  Chicacole,  and  then  follow  the  trunk  road  as 
far  as  Khurda,  passing  through  Berhampore,  Ganjam 
and  Rambha. 

The  Godavari  cannot  be  bridged,  at  all  events  at  pre- 
sent, but  there  will  be  no  difficulty  in  crossing  it  by  a 
steam  ferry  at  Dowlaishweram.  A  steam  ferry  is  pro- 
vided for  the  Mahanadi  in  the  estimates  for  the  Benares 
Puri  line  at  a  cost  of  Rs.  2,36,350.  A  similar  ferry 
would  be  required  at  the  Godavari. 

The  whole  of  the  route  along  this  line  is  densely 
populated.  Numerous  largo  towns  lie  along  its  course 
at  suitable  intervals. 

Along  the  course  of  this  line  there  arc  a  quantity  of 
shrines,  45  in  number.  And  there  is  another  circumstance 
connected  with  the  through  pilgrim  traffic  from  the  north 
to  the  south  and  t;ice  vev'.sa,  which  is  that  almost  all  the 
shrines  venerated  by  the  Hindus  lie  in  profusion  along  the 
eastern  coast  from  Benares  to  Rainesvaram,  and  not 
along  the  country  now  tapped  by  the  Great  Indian 
Peninsular  and  Madras  Railway  Companies. 

The  Railway  policy,  however,  of  the  Madras  Govern- 
ment is  guided  to  a  large  extcfnt  by  considerations 
respecting  the  precautions  necessary  to  guard  districts 
against  famine.  The  line  now  advocated  is  not  principally 
a  famine  line.  The  scheme  profes.ses  to  take  rank  as  a 
pa^'ing  project.  But  it  nuist  not  the  less  be  lost  sight  of 
that,  in  point  of  fact,  the  Railway  will  secure  the  district  of 
Ganjam  from  famine  ;  and  it  will  be  remembered  that 
within  the  last  century  there  have  been  in  Ganjam  four 
periods  of  famine  and  scarcity.  The  last  famine  was  in 
1866.  From  January  to  October  the  district  was  given 
over  to  all  the  tribulations  of  famine  and  to  the  campaign 
against  it.  The  Government  spent  over  3  lakhs  of  money 
in  the  combat,  and  16,707  people  are  reported  to  have 
succumbed  to  the  visitation  out  of  a  population  of  303,779. 
In  1878  there  was  great  fear  of  a  famine.  Distress  was 
caused  by  high  prices,  and  though  the  supply  of  gi-ain  did 
not  fail,  the  people  had  no  money  for  purchasing  food. 

In  the  report  of  the  Famine  Commission,  part  II., 
page  172,  where  mention  is  made  of  certain  tracts  at 
present  unprovided  with  Railways,  and  at  the  same  time 
difficult  of  access  and  liable  to  suffer  from  drought,  a 
coast  line  of  Railway  in  the  absence  of  canals  is  recom- 
mended to  connect  Calcutta  with  Cuttack,  and  the  deltas 
of  the  Gwiavari  and  Kistna  and  Madras  beyond. 

There  are  very  different  circumstances  which  environ 
this  proposal  for  an  East  Coast  Railway  from  those 
surrounding  the  Benares-Puri  project. 

That  line  relies  for  success,  so  far  as  passenger  traffic 
is  conceraed,  on  the  conveyance  of  pilgrims  to  and  from 
Puri.  There  is  liltle  local  traffic.  There  are  no  centres 
of  population  ;  no  large  towns  adjacent  to  each  other  ;  no 
trade ;  no  civilization.  The  section  of  the  line  from 
Panchpara  to  Narajon,  the  Mahanadi  (170  miles)  passes 
through  a  country  with  a  population  of  only  335,917 
souls,  103  milts  of  which  are  cultivated  well,  fairly  and 
partially,  while  the  remaining  mileage  is  mostly  waste  and 
jungle.  Sairibalpore,  with  a  population  of  11,020,  is  the 
< inly  considerable  town,  and  with  the  exception  of  seven 
large  villages  passed  en  route,  the  people  live  "  in  clusters 
of  huts  of  no  very  great  number."    Tlie   country   is  wild, 


unredeemed  from  waste,  unpopulated  and  at  least  half-a- 
century  behind  the  littoral  districts  of  the  Eastern  Coast. 
That  is  a  line  where  pointsmen  will  have  to  be  protected 
against  tigers,  and  where  wild  buffaloes  will  scratch  their 
backs  against  the  telegraph  posts.  The  Northern  Circars 
are  on  the  other  hand  fully  developed  and  densely  popula- 
ted. Trade  flourishes  and  all  the  aims  and  ends  of  civili- 
zation are  as  carefully  fostered,  and  administration  is  as 
costly  and  minute  as  in  any  of  the  districts  close  around 
Madras  or  Calcutta. 

As  said  above,  it  is  not  possible  to  find  a  stretch 
of  country  .similar  to  this  and  hitherto  imappropriated  by 
any  Railway  Company  within  the  Peninsula  of  India  ;  and 
more  may  yet  be  said,  for  it  is  quite  certain  that  there  is 
no  such  opening  for  Railway  enterprise  now  available  in 
any  country  in  the  world. 

Mr.  Molesworth  has  studied,  with  much  interest,  Mr. 
Turner's  proposal  for  an  East  Coast  of  India  Railway, 
and  considers  the  project  is  well  worthy  of  more 
extended  consideration.  The  enormous  population 
and  increasing  traffic  of  the  districts  through  which 
the  projected  line  would  pass  indicate  the  desirability 
of  introducing  Railway  communication  into  it  for  the 
further  development  of  this  important  tract  of  country. 
He  has  already  pointed  out  the  necessity  for  connecting 
the  Nizam's  State  Railway  system  and  the  Singareni  coal- 
fields with  the  Godavari  Canals,  from  which  it  will  be  cut  off 
under  the  present  arrangements  for  several  months  in  the 
year.  It  is  unnecessary,  however,  as  a  preliminary  measure, 
before  a  detailed  survey  can  be  commenced,  to  undertake 
reconnaissance  of  the  country  between  Ganjam  and  Coco- 
nada in  order  to  ascertain  whether  any  serious  difficulties 
present  themselves  to  the  construction  of  such  a  Railway, 

In  connection  with  this  project  he  is  of  opinion  that  a 
line  of  Railway  from  Cuttack  vid  Balasore  and  Midnapore 
to  Hooghly,  so  as  to  obtain  access  to  Calcutta  by  the 
bridge  over  the  river  at  that  point,  might  with 
advantage  form  an  integral  portion  of  the  projected 
system  of  the  East  Coast  of  India  Railway.  Should 
the  Government  of  India  consider  the  project  worthy 
of  further  consideration,  he  could  undertake  the  neces- 
sary reconnaissance  of  the  doubtful  points  of  the  Rail- 
way in  conjunction  with  Colonel  C.  J.  Smith,  the  Consult- 
ing Engineer  for  Railways  to  the  Government  of  Madras. 

The  Madras  Government  have  urged  very  strongly  the  ex- 
pediency of  permitting  at  an  early  date  the  reconnaissance 
which  Mr.  Molesworth  suggests  as  a  neces.sary  preliminary 
step  to  a  further  investigation  of  the  project,  a  portion  of 
which  at  least  is  essential  for  the  full  development  of  traffic 
on  the  line  now  under  construction  to  Bezvada.  To  this 
the  Government  of  India  has  assented  provided  the  cost  is 
moderate. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK 
XXXIII. 

Teak  panel  doors,  with  If"  thick  framing. 


Iteme  for  a  door   of  two 
leaves.     7'  4J"  by  4'  1". 

No.  or 
Quantity. 

R;.te. 

Amount. 

Total. 

(1) 

(2) 

(3) 

(4) 

(5) 

Labor. — 

Carpenters            No.  ... 

10 

(Joolies                    „     ... 

2;^ 

Carts                         ,,     ... 

i 

Sundries 

i- 

Materials. — 

-- 

0 

0 

Teak    wood,    including 

■~ 

Q 

Q 

waste                c.  ft.  ... 

518 

Butt  hinges        6"     No  ... 

6 

Door  bolts     18"       „    .. 

Do.           12"       „    ... 

Screws             2"    doz. ... 

4A 

H"    >.    - 

1| 

Holdfast  hooks      No  ... 

:   Wooden  hook-blocks     ... 

,   Sundries 

Petty  Establishment 

Total  for  30  6  Sqr,  ft. 

I 
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PROPERTIES  OF  FLUIDS. 

Bv  A.  EWBANK. 
XIV. 
Wind  acts  on  the  whole  of  the  imimmersed  portion  of 
a  ship,  that  is  on  the  hull,  masts,  rigging  and  sails.  But 
as  we  are  discussing  principles  and  not  details,  and  as  the 
chief  action  is  exerted  on  the  sails,  we  confine  our  atten- 
tion to  them. 

Fig.  U. 


m 


The  simple-st  case  is  presented  by  fig.  44,  in  which  the 
wind  (acting  horizontally)  and  the  ship  move  in  the  same 
direction.  Here  D  F  denotes  a  sail,  and  if  we  consider 
the  sail  as  approximately  a  plane  surface,  wc  have  its  plane 
perpendicular  to  the  plane  of  the  paper.  In  this  case  the 
sail  is  said  to  be  set  square  or  across  the  ship  or  athwart- 
ships.  Here  the  wind  direction,  the  wind  effective  force 
and  the  line  of  movement  are  all  coincident. 

Fig.  45. 
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Under  the  action  of  the  wind  H  E  the  ship  moves 
the  direction  E  C.  It  drifts  sideways  however  in 
consequence  of  the  component  wind  G  H,  which  acts 
on  the  whole  length  of  the  ship's  side.  Thus  the  real 
motion  of  the  ship  is  indicated  in^^.  (46),  where,  E  C 
denoting  the  .ship,  moves  to  Ei  C,  by  virtue  of  the  wind 
force  H  E,  and  drifts  sideways  to  E„  C.^  by  reason  of  the 
wind  G  H.  This  sideways  drift  is  called  leeway  or 
"  making  leeway."  In  fig.  ^5  the  wind  which  acts  obliquely, 
is  said  to  be  on  the  (juarter.  Here  the  wind  is  on  the 
left  or  "  port "  quarter. 

We  might  have  the  wind  blowing  in  the  direction 
G'  £,_/?(/.  45.  Then  it  would  be  on  the  right  or  'the  "stai-- 
board  "  quarter.  The  ship  will  (neglecting  leeway)  travel 
along  the  .same  line  as  before,  its  sails  keeping  the 
position  of  Jig.  45.  The  ship  would  however  in  reality 
make  leeway  on  the  other  side,  viz.,  on  the  port  side.  If  we 
neglect  leewiiy,  we  see  that  approximately  two  different 
winds  G  E,  G'E  may  drive  a  ship  in  the  same  direction. 
Here  the  leeway  is  chiefly  due  to  the  action  of  the  wind 
on  the  hull.  Though  we  are  not  professedly  taking  this 
action  into  consideration,  yet  in  this  particular  case  we 
notice  it  as  the  action  is  so  obvious. 

Fig.  47. 


In  fig.  45  the  .sails  are  still  athwart-ships,  but  the  wind 
strikes  them  obliquely.  Let  G  E  denote  the  wind  du-ec- 
tion.  Then,  as  with  fixf.  41,  we  replace  the  real  wind 
by  a  coinponent  wind  G  H  and  a  component  wind  H  E. 
The  G  H  wind  striking  the  .sail  edgeways  is  of  small  ac- 
count as  far  as  concerns  its  action  on  the  sail.  It  is  not  ne- 
cessarily of  .small  account  as  regards  its  action  on  the  hull 
above  water.  But  we  are  confining  our  attention  to  the 
sail.  The  effective  wind  force  is  H  E,  if  we  neglect  the 
small  action  that  G  H  may  have  on  the  sail.  Suppose 
that  in  the  figure  the  lines  G  E,  H  E,  G  H  are  as  5. 
4,  3.  Then  by  the  >vind  G  E  we  mean  a  wind  which 
would  exert  a  force  5  on  the  ship.  By  the  component 
wind  H  E,  we  mean  a  wind  that  would  exert  a  force 
4  on  the  same  ship.  Thus  the  sail  D  F  receives  a  certain 
force  which  we  call  4.  If  the  sail  D  F  were  turned  round 
soas  to  face  directly— or  have  its  plane  normal  to— the 
wind  G  E.  It  would  then  receive  a  force  which  must  be 
called  5. 


Fig.  46. 
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In  fig.  45  wc  had  the  wind  blowing  in  one  direction  G  E, 
and  the  effective  wind  force  on  the  ship,  i.e.,  on   the   sail 
acting  in  another  direction  H  E.  Then  neglecting  leeway, 
the  wind  force  and  the  ship's  motion  coincide  in  direction. 
But  generally,  as  above  stated,  the  wind  itself,  its  effective 
wind  force  and  the  ship's  movement  are  in  three  different 
directions.     Then  in  fi,g.  47   G  E   is   the  wind   direction. 
G  E  also  would  measure  the  total  effective   wind   force 
were  the  plane  of  the  sail  at   right  angles   to  G  E.     The 
sail  is  not  at  right  angles   to  G  E.     It   has  been   turned 
through  a  certain   angle,  so  that   the  component  winds 
are   no   longer  G  H   and  H  E.     G  K  is  perpendicidar   to 
the  sail   and   the  component  winds   are  now   G    K   and 
E  K,  of  which  the   latter,  as   before,   will  be  neglected. 
The  effective  wind  force   on   the   sail,  and   therefore   on 
the  ship,  is  now  G  K.     In  the  figure   the   sail   has   been 
so   placed   that   G    K   is  greater  than   H   E.     In  other 
words,  the  sail  has  been  so  set  or  trimmed  as  to  experience 
more   \vind   force  than  it  did  when  it  was  set  square  as  in 
fijj.  45.     The  ship  however   will   not  move  in   the   direc- 
tion G  K.     We  must  resolve  G  K  into  two  forces  G  L  and 
L  K.    Then   G  L  drives  the  ship  sideways — or  broadway 
on — while  L  K  drives  the  .ship  lengthways,  which  latter  is 
the  direction   in   which  the    water  will  most  readily  yield 
it  a   passage.     The   consequence  is  that  the  real  direction 
of  motion  as  resulting  from  the  wind  force  G   K   is  some 
direction   like  N  K,   where   N  is  a  point  between  G  and 
L.     This  matter   has   already  been  discussed — sec  fig.  41 
and  the  text  corresponding.     Finally  therefore  the   wind 
blows   in   some  direction    G    E,  and    the  ship  moves  ap- 
proximately in  some  direction  N  E. 

Fig.  48. 
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If  a  ship  can  travel  in  a  line  N  E  by  means  of  a  wind 
G  E,  fi(j.  48,  it  follows  that  it  could  also  travel  in  a 
different  line  M  E  by  means  of  the  stwjie  wind  G  E. 
Here  the  angle  MEG  must  equal  the  angle  N  E  G.  In 
order  to  change  the  ship's  course  from  N  E  to  M  E,  we 
must  by  hand  alter  the  set  of  the  sails,  and  by  the  rudder, 
the  position  of  the  ship.  In  ficj.  47  G  E  D  is  an  acute 
angle  and  G  E  F  obtuse.  We  must  in  the  new  case 
have  G  E  D  obtuse  and  G  E  F  acute.  In  the  new  case 
the  wind  G  E  will  be  on  the  right  or  starboard  quarter. 
The  new  position  of  E  H  will  be  the  line  E  H'.  The  old 
and  new  positions  of  the  hull  and  sails  will  be  symetric- 
ally  aiTanged  with  reference  to  the  line  G  E. 

Fig.  49. 


We  may  change  from  one  of  these  courses  to  the  other 
repeatedly.  We  shall  then  have  the  ship  moving  in  a 
manner  indicated  by^^.  49.  Here  the  wind  direction  is 
G  H.  The  ship  moves  successively  along  the  lines  A 
B,  B  C,  C  D,  &c.    This  zig-zag  process  is  called   tacking. 

Fig.  50. 


In  fig.  49  the  lengths  A  B,  B  C,  C  D  are  drawn  equal. 
In  fig.  50  they  are  alternately  long  and  short.  By 
varying  the  lengths  A  B,  B  C  we  have  it  in  our  power 
while  always  starting  from  one  place  A  to  arrive  at  va- 
rious places,  by  skilfully  making  use  of  one  unchanging 
wind. 


NOTES  FROM  HOME. 


(From  our  own  Correspondent.) 

The  Directors  of  the  Hull  and  Barnsley  Railway  Company 
lia\  e  rejected  the  proposaLs  of  the  Midland  Railway  Company 
a.=>  to  a  proposed  working  agreement  between  the  two  Com- 
panies. Tlie  Midland  Company  practically  proposes  to  work 
the  Hull  and  Barnsley  Railway  at  58  per  cent,  of  the  gross 
receipts  during  tlie  first  two  years,  and  at  56  per  cent,  during 
the  tliird  year  of  the  agreement,  and  at  55  per  cent,  in  per- 
petuity thereafter.  To  these  terms  the  Hull  Coi-poration  are 
\ery  streiuiously  opposed. 

Mr.  John  Aird,  M.R,  on  Saturday  last,  presented  to  tlie 
successful  students  of  the  Crystal  Palace  Company's  School 
of  Practical  Engineering  tlie  certificates  gained  during  the 
term  just  closed.  He  reviewed  in  \ery  favorable  terms  the 
work  carried  on  in  the  seveial  offices  and  shops  of  the  school, 
advei^ted  to  the  excellent  results  that  were  obtained  from  the 
work  of  the  school,  and  expressed,  as  a  large  contractor,  his 
satisfaction  with  the  specification  the  students  had  prepared, 
and  adjured  them  to  work  earne.stly  and  .steadily.  The  report, 
was  read  by  the  Superintendent  of  the  School,  and  Mr.  Wilson, 
the  Principal  of  the  Sciiool,  made  some  remarks  to  the  students. 

Mr.  Light,  who  has  for  nearly  three  years  very  ably  con- 
ducted the  affairs  of  the  Society  of  Engineers  as  Secretary,  has 
been  obliged,  through  failing  liealtli,  to  resign  his  post.  Mr. 
Cuxon,  for  many  years  the  Secretary  of  the  Civil  and  Mecha- 
nical Engineers'  Society,  lias  been  appointed  to  succeed  him. 

The  prospectus  has  just  been  issued  of  the  St.  James'  and 
Pall   Mall  Electric  Light  Company,  a   company    formed    to 


establish  a  central  stiition  for  the  electric  lighting  of  the  area 
of  which  St.  James'  Square  may  be  described  as  a  centre,  and 
which  incliides  Pall  Mall,  St.  James'  Street,  Piccadilly  and 
Waterloo  Place.  This  area  contains,  within  a  radius  of  450 
yards  from  the  central  station,  most  of  the  London  clubs, 
many  public  buildings  and  fashionable  places  of  business,  and 
is  therefore  considered  to  offer  an  unrivalled  field  for  the 
operations  of  the  Company.  The  charge  of  the  lamps  will  be 
made  either  by  contract  at  a  certain  sum  per  lamp  per  annum 
or  by  meters,  and  it  is  calculated  that  from  a  first  installation 
of  10,000  lights  a  dividend  of  12  per  cent,  will  be  paid  on  the 
ordinary  capital  of  the  Company. 

The  paper  read  at  the  last  meeting  of  the  Institution  of 
Civil  Engineers  was  "  The  Distribution  of  Hydraulic  Power 
in  London"  by  Mr.  E.  B.  Ellington,  in  which  it  was  stated 
that  the  delivery  of  power-water  from  the  principal  pumping 
station  is  through  five  6-inch  mains.  The  most  distant  point 
from  the  accumulators  is  just  over  5  miles.  To  provide  for 
frictional  loss  in  the  pipes  and  valves,  the  accumulators  have 
been  loaded  to  7501bs.  per  square  inch,  while  the  pressure 
supplied  is  7001bs.  The  method  employed  for  detecting  leak- 
age is  ba.sed  upon  an  automatic  record  of  the  number  of 
gallons  delivered  into  the  mains.  At  the  end  of  last  year 
there  were  about  600  machines  of  various  kinds  working 
from  the  mains. 

At  the  Royal  Institution  of  British  Architects,  Mr.  V.  B. 
Lewes  recently  gave  a  lecture  on  Illumination  and  Venti- 
lation. This  lectui'e  included  tables  giving  the  analysis  of 
the  air  in  rooms  when  candles,  oil  and  gas  are  used.  Ex- 
periments were  also  described  that  were  made  on  ventilation 
burners. 

A  work,  which  has  been  watched  with  great  interest  by 
engineers  and  geologists  for  some  time  past,  has  just  been 
brought  to  a  successful  termination  by  the  completion  of 
an  artesian  well  1,106  feet  deep  at  King's  Heath,  near 
Birmingham.  In  tliis  boring  547  feet  of  marl  and  gypsum 
were  penetrated.  The  work  of  boring  is  done  by  Messrs. 
LeGrand  and  Sutcliffe  of  London. 

It  is  again  reported  that  the  Metropolitan  Railway  are 
about  to  take  steps  to  work  their  line  by  electricity,  and  it 
is  stated  that  if  the  project  be  carried  out,  the  working 
expenses  will  be  at  a  much  lower  figure  than  they  at  present 
figure  at.  Such  a  satisfactory  prospect  is  said  to  be  the  cause 
for  the  recent  rise  in  the  quoted  price  of  the  shares  in  this 
Company. 

According  to  the  Newcastle  Daily  Chronicle  recent  trials 
of  the  compound  locomotive  of  the  Worshell  type  on  the 
North-Eastern  Railway  are  such  as  to  confirm  the  statements 
previously  made  as  to  the  saving  of  fuel.  A  series  of 
runnings  this  year  under  similar  circumstances  shews  that 
the  compound  engine  has  used  about  28lbs.  of  coal  to  351bs. 
used  by  the  ordinary  locomotive. 

According  to  a  paper  recently  read  before  the  Liverpool 
Engineering  Society  on  Boiler  Explosions  it  appears  that  the 
average  numlier  of  steam  boiler  explosions  during  the  last 
25  years  was  about  56  per  annum,  the  average  loss  of  life 
amounting  to  about  70  per  annum.  The  actual  percentage 
of  explosions  to  boilers  at  work  was  very  small,  being  at  the 
rate  of  one  explosion  to  every  2,500  boilers  at  work.  And 
owing  to  the  improvements  in  the  design  and  construction  of 
boilers  the  percentage  had  been  further  reduced  to  one  in 
6,000. 

Another  explosive  has  come  into  the  field,  called  carbo- 
dynamite,  a  description  of  which  is  to  be  found  in  tlie  last 
issue  of  Engineering.  This  substance  claims  advantages  over 
nitro-glycerine,  which  forms  the  explosive  agent  in  the  many 
explosives  invented  of  late  years.  Comparative  experiments 
have  lately  been  made  in  the  Rhonda  Valley  with  this 
substance  and  with  dynamite.  Very  interesting  results  are 
recorded.  The  price  of  the  new  explosive  is  not  more  than 
dynamite,  whilst  its  force  is  greater. 

A  correspondent  of  Scientific  American  reports  the  open- 
ing of  a  section  of  the  Panama  Canal,  and  states  that 
by  the  end  of  this  month  the  canal  will  be  navigable  for 
fifteen  miles.  The  excavations  are  stated  to  be  proceeding 
rapidly.  It  may  be  here  noted  that  the  Committee  of  the 
French  Chambers  has  reported  in  favor  of  the  Panama  loan. 

Barnard's  Inn,  between  Holborn  Circus  and  Fetter  Lane, 
one  of  the  few  genuine  pieces  of  antiquity  in  that  part  of  the 
metropolis  and  the  last  survivor  of  the  old  Inns  of  Court, 
now  disused,  is  destined  to  fall  under  the  auctioneers' 
hammer. 
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PUBLIC  WORKS  DEPARTMENT. 

Mysore,  May  12, 1888.  ... 

Mr.  T.  Inman,  Executive  Engineer,  Bangalore  Division,  18 
j;r»nte<l  privilese  leave  for  three  months,  with  effect  from  the  1st 
June  1888,  or  date  of  departure. 

Burma,  May  12,  1888. 
Upper  Burma 
With  reference  to  G'lutU  or  India  Notification,  dated  the  14th 
February  1888,  Mr.  B.  Baxter,  Executive  Engineer,  2nd  grade, 
sub.  pro  tern.,  reported  his  arrival  at  Mandalay  on  the  fore- 
noon of  the  23rd  April  1888,  and  is  temporarily  posted  to 
the  charge  of  the  Mandalay  Garrison  Division,  with  effect  from 
the  afternoon  of  the  1st  instant,  vice  Mr.  A.  desA.  deCrettes, 
Executive  Engineer,  2nd  grade,  re-transferred  to  the  charge 
of  the  Henzada  Division,  Lower  Burma. 

With  reference  to  Burma  OazetU  Upper  Burma  Notification 
dated  the  4th  May  1888,  Mr.  B.  Baxter,  Executive  Engineer, 
2nd  grade,  sob.  pro  tern.,  was  temporarily  attached  to  the 
Mandalay  Garrison  Division  from  the  forenoon  of  the  23rd 
April  1888  to  the  forenoon  of  the  Ist  instant. 
Lower  Burni'i. 
Mr.  M.  Birkbeck,  Executive  Engineer,  2nd  grade,  reported 
his  return  on  the  afternoon  of  the  10th  May  1888  from  the  one 
year's  leave  on  medical  certificate  granted  him  in  Burma  Public 
Works  Department  Notification,  dated  the  12th  April  1887. 

Mr.  Birkbeck's  services  are  placed  at  the  disposal  of  the 
Special  Superintemling  Engineer,  Upper  Burma. 

Madras,  May  15,  1888. 

The  following  transfers  are  ordered  at  the  public  expense  :  — 

Mr.  A.  Joyce,  Executive  Engineer,  3rd  grade,  from  the  V. 
Circle,  Public  Works  Stores  and  Workshops,  to  the  Charge  of 
No.  I.  Party,  Tank  Restoration  Scheme,  Madura.  To  join  on 
expiration  of  privilege  leave. 

Mr.  J.  M.  Bell,  Executive  Engineer,  2nd  grade,  from  No.  L 
Party,  Tank  Restoration  Scheme,  to  the  charge  of  No.  II.  Party, 
Chingleput.     To  join  on  relief  by  Mr.  A.  Joyce. 

The  following  posting  is  ordered  :  — 

Lieutenant-Colonel  S.  C.  Clarke,  r.e.,  Executive  Engineer 
Ist  grade,  to  the  V.  Circle,  for  charge  of  the  Public  Work ' 
Stores  and  Workshops.     To  join  on  return  from  leave. 

Bombay,  May  17,  1888. 

Railway. 
With  reference  to  the  Notification  by  the  Government  of 
India,  dated  4th  May  1888,  His  Excellency  the  Governor  in 
Council  is  pleased  to  appoint  Major  R.  A.  Sargeaunt,  ii.e.,  to 
officiate  as  Joint  Secretary  to  Government  in  the  Public 
Works  Department  (Railway),  during  the  absence  of  Major  F. 
Firebrace,  r.e.,  or  until  further  orders. 

Punjab,  May  17,  1888. 

Mr.  A.  Grant,  Executive  Engineer,  4th  grade,  temporary  rank 
kttacheJ  to  the  Kohat  Provincial  Division,  was  allowed  special 
leave  from  the  25th  December  1886  to  the  15th  January  1887 
both  days  inclusive.  This  cancels  Public  Works  Department 
Notification  dated  17th  March  1887. 

Irrigation  Branch. 

Mr.  R.  B.  Yates,  Assistant  Ensrineer,  1st  grade,  from  the 
Chiniot  Canal  Survey  Party,  which  he  left  on  the  afternoon  of 
the  14th  April  1888,  to  the  Chenab  Canal  Division,  which  he 
joined  on  tlie  forenoon  of  the  15th  idem. 

N.-W-P.  and  Oudh,  May  19,  1888. 
It  rigalion  Branch. 

Mr.  A.  C.  Polwhele,  Assistant  Engineer,  Ist  grade,  sub.  pro  tern. 
w  granted  two  months'  leave,  with  effect  from  the  last  May  1888 
in  order  to  study  the    Native  language.  ' 

Buildings  and   lloads  Branch. 

In  anticipation  of  the  approval  of  the  Government  of  India, 
Mr.  J.  W.  Alexander,  Executive  Engineer,  1st  grade,  and  Super- 
intendent of  Works,  2nd  Circle,  Provincial  Works,  is  appointed 
Officiatii.g  Superintendini!  Engineer,  3rd  grade,  of  that  Circle,  vice 
Colf.nel  E.  Swetenham,  s  c.,  proceeding  on  furlough. 

Major  R.  R.  Pulford,  r.e.  (Executive  Engineer,  Ist  grade) 
Personal  Assistant  to  the  Chief  Engineer,  Public  Works  De- 
Mrtnient,  North-Western  Provinces  and  Oudh,  Buildings  and 
Roads  Branch,  and  Assistant  Secretary  to  Government  In  the 
Railway  Branch,  is  appointed  to  officiate  as  Superintendent  of 
Works,  3rd  Circle,  Provincial  Works,  vice  Mr.  Alexander  in 
addition  to  his  duties  as  Asuistant  SecreUry,  Railway  Branch.' 

Mr.  J.  H.  P.  Forsyth,    Executive    Engineer,   4th  grade  (District 

Engineer,    Motadabad)    is    transferred     to    the    Public    Works 

.-^ff  r.  tariat  and  apfKjinted  Officiating  Personal  Assistant  to  the  Chief 

Engir.eer,  Buildings  and  Roail«    Branch,   vice  Major   Pulford    r  b 

Atsam,  May  19, 1888.  ' 

Mr.  E.  J.  Mitcliell,  Assistant  hngineer,  1st  grade,  is  transfer- 
red from  the  Naga  Hills  Division  to  the  Kamrup  district,  and 
appointed  to  officiate  until  further  orders  as  District  Engineer  of 
the  latter  district. 

India,  May  19,  1888. 

With  the  concurrence  of  the  Secretary  of  State  for  India,  His 
Excellency  the  Governor-General  in  Council  is  pleased  to 'admit 
the  undermentioned  Engineers  with  European  tr.iining   appointed 


to  the  Public  Works  Department  in  India  to  the  benefits  of  the 
more  favorable  pension  rules  for  Civil  Engineers  published  in 
Resolution  of  the  Government  of  India  in  the  Finance  Depart- 
ment, No.  449,  dated  the  18th  April  1884  :— 


Mr.  J.  Adams. 

,,  W.  Algie. 

„  J.  A.  Anderson. 

„  G.  A.  D.  Anley. 

„  A.  H.  Barron. 

„  B.  W.  Blood. 

„  R  C.  Beeston. 

„  A.  Brereton. 

„  C.  H.  Brereton. 

„  J.  W.  Buyers. 

„  B.  W.  Cantopher. 

„  M.  J.  Chabrel. 

„  H.  N.  C.  Cloete. 

„  J.  Conder. 

B.  A.  Cordner. 

„  W.  G.  L.  Cotton. 

„  P.  W.  Dangerfield. 

„  .T.  Y.  Davidson. 

„  .1.  D.  Davies. 

„  J.  I.  R.  Dempster. 

„  F.  L.  Dibblee. 

„  P.  Duncan. 

„  G.  W.  Faulkner. 

„  W.  C.  L.  Floyd. 

„  H.  H.  Gahan. 

„  W.  E.  Garstin. 

„  A.  S.  Gerrard. 

„  E.  L.  Giamatzki. 

„  T.  W.  Grant. 

„  F.  N.  Giitersloh. 
„     E.  H.  Hallum. 
„     J.  H.  E.  Hart. 
„     A.  Haves. 
„     C.  W.  E.  Henslowe. 
„     F.  B.  Henslowe. 

„  R.  N.  Hodges. 

„  E.  W.  M.  Hughes. 

W.  Alexander,   Executive 


Mr.  E.  L.  Hunt. 

„  H.  Irwin. 

„  H.  Jehnson. 

„  J.  J.  Jones. 

„  W.  R.  S.  Jones. 

„  J.  C.  (5.  Keddie. 

„  T.  Ker. 

„  A.  S.  KnoUes. 

„  E.  E.  A.  Kiister. 

„  G.  .T.  R.  Leeson. 

„  J.  E.  P.  Linck6. 

„  G.  H.  List. 

„  G.  V.  Martyn. 

„  F.  B.  Maolaian. 

„  E.  J.  G,  McCudden. 

„  F.  J.  McLauglin. 

„  M.  C.  McKiunon. 

„  W.  E.  Meares. 

„  G.  E.  Moore. 

„  P.  H.  W.  Morse. 

„  D.  Moni.s. 

„  A.  J.  Oldham. 

„  W.  C.  Rennie. 

„  L.  R.  Roberts. 

„  J.  M.  Salmond. 

„  F.  Sills. 

„  W.  K.  Stent. 

„  G.  E.  Thomas. 

„  J.  H.  Thornhill. 

„  T.  M.  L.  Thorapaon. 

„  J.  H.  Toogood. 

„  G.  T.  Walch. 

„  F.  B.  Walker. 

„  B.  G.  Wallis. 

„  H.W.  Warden. 

„  W.  H.  White. 

„  T.  H.  Wickes. 
Engineer,    1st   grade,   North- 


Mr.  J 

Western  Provinces  and  Oudh,  is  appointed  to  officiate  as  a  Super- 
intending Engineer,  during  the  absence  of  Colonel  E.  Swetenham 
on  furlough,  or  until  further  orders.  While  so  officiating  Mr. 
Alexander  will  hold  temporary  rank  in  the  3id  class. 

Mr.  A.  Scott,  Honorary  Assistant  Engineer,  Central  Provinces 
temporarily  employed  in  the  Simla  Imperial  Circle,  is  retrans- 
ferred  to  those  Provinces,  with  effect  from  the  date  of  the  expiry 
of  the  privilege  leave  for  three  months  which  has  been  granted  to 
him  from  the  1st  April  1888. 

Major  W.  H.  Coaker,  r.e..  Officiating  Deputy  Consulting  En- 
gineer to  the  Government  of  India  for  Railways,  Calcutta,  revert- 
ed to  his  substantive  appointment  of  Deputy  Consulting  Engineer 
for  Railways,  Madras,  with  effect  from  the  afternoon  of  14th  April 
1888. 

Mr.  W.  B.  Taylor  Executive  Engineer,  1st  grade.  State  Rail- 
ways, is  granted  special  leave  for  one  year  and  seven  mouths 
under  the  terms  of  Public  Works  Department  Resolution,  dated 
the  3rd  October  1887. 

Lieutenant  W.  S.  Hunter,  r.e.,  Assistant  Engineer,  2nd  grade 
temporary  rank.  Military  Works  Department,  is  temporarily 
attached  to  the  Public  Works  Department,  Burma,  Provincial 
Branch,  for  special  duty  on  defence  works  at   Rangoon. 

With  reference  to  Bombay  Government  Resolution,  dated  10th 
November  1887,  Lieutenant  M.  Nathan,  re.,  Assistant  Engineer, 
1st  Grade,  supernumerary,  Bombay  Establishment,  is  transferred 
to  British  Burma  Provincial  Branch,  as  a  supernumerary,  but  will 
continue  at  the  disposal  of  the  Inspector-General,  Military 
Works,  with  the  rank  of  Executive  Engineer,  4th  grade,  as  already 
notified  in  Military  Works  Department  Notification  dated  the 
27th  January  1888. 

Military   Wo'ks  Department. 

Lieutenant  W.  J.  D.  Dundee,  r.e.,  i.s  appointed  to  the  Military 
Works  Department  as  an  Assistant  Engineer,  1st  grade,  with 
effect  from  the  30th  March   1888. 

Director-Oeneral  of  Itaihvays. 

With  reference  to  Public  Works  Department  Notification, 
dated  2iid  May,  1888,  the  undermentioned  Apprentice  Engineers 
are  posted  to  the  Railways  specified   opfiosite  their  names  : — 

Mr.  H.  W.  Perry — North-Western  Railway. 

Mr.  J.  Eaglesome — Sind-Pishin  State    Railway. 
North-  Western  Railway. 

Mr.  F.  Reilly,  Executive  Engineer,  4th  ^•■»<le,  attached  to  the 
Chenab  Bridge  Works,  North-Western  Railway,  is  granted  fur- 
lough to  Europe  for  eighteen  months  with  the  usual  subsidiary 
leave,  with  effect  from  the  18th  May  1888,  or  such  subsequent 
date  as  he  may  avail  himself  of  it. 

Bengral,  May  23, 1888. 

Establishment — General. 
Mr.  W.  A.  E.    Hanby,  Assistant   Engineer,  3id   grade,    having 
parsed    the    professional     examination    on  the    16th    instant,  is 
promoted  to  the  2nd  grade,  with  effect  from  that  date. 
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^bbeftisentmts. 


COMMISSARIAT  NOTICE. 
FOR  SALE. 


PORTABLE    12    Horse-power    STEAM 
ENGINE,  Multitubular,  containing  : — 

Boiler,  complete. 
Cylinders     do, 
do. 

do, 


Pistons 
Piston  Rods 
Fly  Wheel,  &c. 


with  fittinsfs. 
do. 


Apply  to — 

The  Chief  Commissariat  Officer, 

Lahore  Division, 
Meean   Meer,  who  is  open  to  offers. 


East  Indian  Railway. 


Sale  of  surplus  and  condemned  stores 
comprising  anchor  heaver  boat  and  other 
boats,  old  section  iron  fishplates,  plate 
glass,  incomplete  rail-presses  and  car- 
riage turntable,  scrap  cast  and  wrought 
iron,  scrap  steel  and  brass,  copper  icgot, 
mixed  metal  borings  and  sweepings,  old 
iron  and  steel  rails  and  crossings,  old 
wrought  iron  wheel  centres  with  steel 
tyres,  wrought  iron  skeleton  wheels, 
steel  scrap  springs  and  tyres,  firewood 
sleepers,  miscellaneous  firewood,  &c.,  &c., 
&c. 

Tenders  will  be  received  at  the  office  of  the  Controller  of 
Stores,  East  India  Railway  Company,  Fairlie  Place,  Calcutta, 
up  to  noon  of  Thursday,  the  14th  June  1888,  for  the  pur- 
chase of  surplus  and  condemned  stores  as  above  at  Howrah, 
Giridih,  Asansol,  Jamalpur,  Dinapore,  Cawnpore,  Ghaziabad 
and  Delhi. 

Tenders  must  be  submitted  in  the  form  to  be  obtained  at 
the  office  of  the  Controller  of  Stores,  where  printed  lists  of 
the  stores  can  also  be  had,  and  tenders  submitted  in  any  other 
way  will  not  be  considered. 

The  various  lots  are  open  to  inspection  by  intending  pur- 
chasers on  application  to  the  Storekeepers  in  charge  of  the 
depots  where  the  stores  are  i-espectively  located. 

D.  W.  CAMPBELL, 

Agent. 

Calcutta,  \8th  May  1888.  (126) 


SINGARENI  COAL  MINES. 

WANTED. 

Coal  ^lining  Contractors  having  good  control  of  labor. 
Cash  Nvill  be  advanced  to  reliable  parties  to  assist  in 
brining  miners. 

Pit  Carpenters,  Fitters  and  Blacksmiths  also  required. 
Good  men  will  bo  well  paid. 

Apply  or  address — 

MINING  ENGINEEK, 
Hyderabad  (  Deccan)  Company, 
(120)  Secunderabad. 


EMPLOYMENT    WANTED. 

By  an  experienced   Mechanical    Draughtsman,  accus- 
tomed to  Estimate  and  Design.  Good  References. 

Address — 

C.  N.  J., 
c/o  Editor 
Of  this  Journai. 


HOWRAH    MUNICIPALITY. 


For  Sale,  Steam  Fire  Engine. 

QEALED  TENDERS  for  the  purchase  of  a  Steam  Fire 


O 


Engine,  made  by   Messrs.    Merryweather  and  Sons, 


specification  of  which  can  be  seen  at  the  office  of  the 
Commissioners,  on  week  days  from  11  A.M.  to  5p.m. 
will  be  received  by  the  undersigned  up  to  31st  May  1888. 

This  Engine  has  never  been  used  and  is  in  excellent 
condition  and  in  good  working  order. 

The  Commissioners  do  not  bind  themselves  to  accept, 
the  highest  or  any  tender. 

(125)  G.  C.  ROY  CHOWDRY, 

Vice-Chairman. 

BEST    MIRZAPUR    STONE. 

The  Mirzapur  Stone   and   Trading   Co.,  Cut-Stone  Contractors    and  Quarrynien 
Mirzapur,  can  supply- 


Flagging 
Pillar  Bases  , 


..     Roofing. 
. .     Coping. 

And  all  descriptions  of  Cut-Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO., 


(109) 


4,  Ch've  Ghat  Street,  Calcutta. 
Depot — Sulkea,  Calcutta. 


A    GREAT    WANT   SUPPLIED. 
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Reaistered  14th  October  187 S, 

CYLINDER  OIL. 

TUEITEH,  MOEEISOIT  &  Co.,  Calcutta, 

Sole  Agents  ior  Benqal. 


Calcutta  Plnmbing  &  &as  Fitting  EstaWishinent. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

McclMnical  Engineer^ 
Proprietor. 


(108) 
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MADRAS   PRESIDENCY  DIAMOND  FIELDS,  LIMITED, 


SITUATE  AT 


WADJRA  KARUR  {VILLAGE  OF  DIAMONDS) 

NEAR  BELLARY,  MADRAS. 

INCORPORATED  UNDER  THE  LIMITED  LIABILITY  ACTS,  1862  to  1883. 


CAPITAL,  £190,000,  IN  38,000  SHARES  OF  £5  EACH. 

OF  WHICH  18,000  SHARES  ARE  NOW  OFFERED  FOR  SUBSCRIPTION. 

(2,000  BEING  RESERVED  for  INDIA,  at  Rs.  75,  Thirty  Rupees  per  SHARE  PAYABLE  on  APPLICATION.) 
payable  10s.  per  Share  on  Application.  \     Payable  £1  10a.  per  Share  on  AUotment. 


Further  Calls  will  be  made  as  required.     No  Call  to   exceed  £1  per  Share,  or  be  made  at 

intervals  of  less  than  one  month. 

Shareholders   desiring  to  pay  up  in  full,  on  allotment,  can  do  so.    Interest  at   Six  per  cent,  per 

annum  will  be  allowed  on  such  pre-payment. 


EGBERT  E.  NORTH,  Esq.  (Messrs.  R.  E.  North  &  Co.), 
.57-D,  Hatton  Garden,  E.C.  (Managing  Director  of  the 
Diamond-Cutting  Company). 

W.  CARLTON  WOOD,  Esq,  41,  Basinghall  Street,  E.G. 


DZHECTOl^S: 

BENJAMIN  W.  FORD,  Esq.,  38,  Leadenhall  Street,  E.C. 
*OHARLES  H.  STRUTT,    Esq.,  5,    Harrington  Gardens, 


EDMOND    POWER,    Esq.    (Messrs   Remington   &   Co.), 
HenrietU  Street,  Oovent  Garden,  W. 


S.W. 

♦ROBERT  GORDON  OUR,  Esq.  (Messrs.  R  Okk  i 
Sons),  Madras,  Resident  Director.  (Ohairman  of  the 
Commercial  Land-Mortgage  Bank  of  Madras,  Limited.) 


*  Will  join  the  Board  after  Allotment. 
Commercial  Agents  in  7n<fi«.— Messrs.  P.  ORR  <fe  SONS,  Madras,  Diamond  Merchants,  Jewellers,  and  Goldsmiths. 
Resident  Engineer  in  India.— Ur.  ROWLAND  B.\TEMAN  SMYTH     (Late  of  the  Geological  Survey  of  India.) 


JSonJfcer*.— Messrs.  HENRY  S.  KING  &  CO.,  65,  Cornhill, 

EC. 


Jirokers— Messrs.  LANE  BROTHERS,    22,    Threadneedle 
Street,  E.C,  and  Stock  Exchange. 

Solicitors. — Mbsbes.  8LADE  &  MUNK,  St.  Clement's  House,   Clement's  Lane,  E.C. 

Andilora.—'ME^ns.  JOHN  F.  LOVERING  &  CO.,  Chartered  Accountants,  77,  Gresham  Street,  E.C. 

Secretary.— Kr.  A.  W.  BROWNING.  ,  OJlces. —Wmchestcr  House,  Old  Broad  Street,  E.C. 


Thin  Company  ha«  been  forme<l  to  aajuire  2.50  acres  or  therealmuta  of 
Freehold  Ijind  with  the  Perpetual  Mining'  Kights,  situated  at  Wadjra 
Kamr  in  the  dUtrict  of  Annantapur,  in  the  Presidency  of  Madras  ; 
and  alao  the  Perpetual  Mining  Rights  of  .304  acres  or  thereabouts 
situated  in  the  same  district,  nial<ing  in  all  .5.54  acres. 

Wailira  Kanir,  which  is  within  nine  miles  of  fiundakul  .Junction, 
Madras  P.ailway.  is  the  native  Indian  term  for  "  Village  of  Diamonds;" 
it  hat  for  years  been  known,  a«  its  name  indicates,  as  a  district  where 
duUDonds  have  Vjeen  found.  'I'hesc,  however,  have  not  been  the  result 
of  sctenHfic  working  by  machinery,  the  natives  contenting  themselves 
with  scraping  the  surface  duting  the  rainy  season,  or  soon  after,  when 
the  diamonds  thus  discovered  arc  sold  to  native   princes  or  dealers   in 

Madnui  Mid  elsewhere  ,       ,    »   w   r       ..- 

Some  time  since  a  very  large  diamond  was  found  at   Wailjra   Karur, 


weighing  67s  carats,  and  was  offered  to  Messrs.  P.  Orr  &  Sons,  of 
Madras,  the  well-known  diamond  merchants  and  jewellers,  who,  struck 
with  its  appearance  and  size,  after  consultation  witli  Mr.  John  Bru- 
kowsky,  the  experienced  diamond  expert  of  London  and  Zurich,  pur- 
chased it,  and  having  made  cn<iuiries,  they  decided  to  jointly  purchase 
the  lands  and  mining  rights  at  \Yadjra  Karur  herein  referred  to.  Ac- 
cordingly, negotiations  were  set  on  foot,  and  some  idea  may  l)e  formed 
of  the  labour  involved  in  this  when  it  is  stated  that  there  are  44  deeds 
of  conveyance  from  nearly  as  many  native  owners.  The  legal  titles 
have  Ixien  examined  by  the  eminent  hnns  of  solicitors,  Messrs.  Barclay 
and  Morgan,  and  Messrs.  Wilson  and  King,  of  Madras. 

The  circumstances  un<ler  which  .Mr.  .John  Brukowsky  advised  and 
joined  in  the  purchase  of  the  Diamond  Fields  is  best  told  in  the  follow- 
ing statement  made  by  that  gentleman  : — 
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MADRAS  PRESIDENCY  DIAMOND  FIELDS,   LIMITED.— (Continued.) 


41,  Basinghall  Street,  K  C, 

London,  9th  March  1888. 
Some  years  ago,  hearing  of  the  discoveries  of  diamonds  in  South 
Africa,  and  having  been  connected  with  the  precious  stone  trade  for 
the  last  twenty  years,  I  proceeded  to  inspect  the  Diamond  Fields  in 
Kimberley  and  at  Jagersfontein.  Shortly  after  this,  when  at  Ceylon, 
I  received  a  letter  from  Mr.  R.  G.  Orr,  of  the  eminent  Finn  of  Messrs. 
P.  Orr  and  Sons,  Madras,  informing  me  that  a  remarkable  diamond 
had  been  discovered,  and  requesting  me,  as  a  special  judge  of  these 
stones,  to  come  immediately  to  Madras  and  inspect  the  stone.  I  then 
went  to  Madras,  and  as  soon  as  I  saw  the  stone  I  said,  "  Don't  let  it 
go  for  any  amount,"  and  the  seller  received  what  he  asked  for  the  gem. 
I  at  once  enquired  where  this  wonderful  stone  came  from,  and  the 
seller  informed  me  that  it  came  from  Wadjra  Karur,  and  this  was  con- 
firmed by  several  natives  through  whose  hands  the  stone  had  passed. 

The  gem  above  referred  to,  now  known  as  the  Gor-do-Norr  Diamond, 
was  sent  to  Gebriider  Houy  and  Co.,  of  Hanau,  Germany,  the  diamond 
cutters,  where  it  was  cut  and  polished,  and  weighs  24j'j  carats,  and 
for  purity  of  lustre  and  brilliancy  is  said  to  be  unsurpassed  by  any 
stone  in  existence. 

I  then  proceeded  to  Wadjra  Karur,  and,  to  my  great  astonishment, 
found  the  geological  appearance  similar  to  the  African  which  I  had  so 
recently  left. 

The  hillocks  are  thrown  up  evidently  by  volcanic  action  ;  the  gravel, 
the  floating  reef,  and  some  blue  clay  (thrown  up  where  wells  had  been 
sunk)  all  proved  conclusively  to  my  mind  that  I  was  in  the  presence 
of  probably  one  of  the  greatest  diamond  mines  in  the  world. 

I  stayed  in  the  neighbourhood  for  some  two  months,  and  the  natives 
from  the  village  brought  me  rough  diamonds,  which  I  bought :  and 
very  fine  ones  these  were.  Some  of  these  diamonds  I  sold  through 
Mr.  R.  E  North,  of  Hatton  Garden,  London,  and  they  all  realised 
very  high  prices,  the  Indian  stones  being,  on  account  of  their  lustre, 
worth  considerably  more  than  the  Cape  stones. 

Mr.  Orr,  of  Madras,  had  continually  been  buying  stones  from  Wadjra 
Karur,  and  is  doing  so  at  the  present  time.  One  weighing  18J  carats 
in  the  rough,  from  this  field,  cut  down  to  6i\  carats,  was  ultimately 
sold,  through  Mr  W.  Carlton  Wood,  for  £675,  being  £105  per  carat, 
to  Messrs.  Tiffiuay,  of  Paris  and  New  York.  Last  year  I  bought 
some  stones  from  this  village,  and  a.s  an  indication  of  the  class  and 
quality  of  the  gems,  I  may  mention  that  I  sold  one  weighing  about  6J 
grains  to  Messrs.  Biedermann,  of  Vienna,  for  700  florins. 

I  may  add  that,  having  satisfied  myself  that  the  property  was 
diamondiferous  ground,  I  consulted  with  Mr.  Orr,  and  his  firm  and 
myself  jointly  acquired  .554  acres  freehold  land,  or  mining  rights  at 
Wadjra  Karur. 

The  configuration  of  the  place  indicates  the  basin  formation,  as  well 
as  the  pipe,  so  wel^knowii  to  South  African  miners,  and  if  it  is  opened 
up  according  to  modern  scientific  diamond  mining,  I  have  the  most 
profound  conviction  that  the  results  will  equal  those  of  Bultfontein 
and  Jagersfontein  in  quantity,  while  in  quality,  stones  of  infinitely 
superior  lustre  and  value  may  be  expected. 

(Signed)  J.  BRUKOWSKY. 
fhe  above  diamond  is  referred  toby  Professor  Church,  M.A.,  F.C.S., 
F.I.C.,  in  his  South  Kensington  Museum  Art  Hand-book,  entitled  "Pre- 
cious Stones."  He  says,  the  "  Gor-do-Norr  "  has  a  specific  gravity  of 
3'527  ;  and  Mr.  B.  B  Foote,  F.G.S.,  Superintendent.  Geological 
Survey  of  India,  referring  to  this  diamond,  in  his  Notes  on  the  Geology 
of  parts  of  Bellary  Dictrict,  says  :  "  Mr.  R.  G.  Orr  has  now  a 
Wadjra  Karur  diamond  for  sale,  valued  at  more  than  £10,000.  It  is 
a  large  and  remarkably  fine  stone." 

The  Company  has  the  option  of  purchasing  the  Gor-do-Norr  diamond 
on  advantageous  terms,  and  oflcrs  it  for  sale  at  the  price  of  £15,000, 
which,  though  leaving  the  Company  a  handsome  profit,  the  Directors 
are  a.ssured  by  competent  experts  in  precious  stones  is  a  very  mode- 
rate price  to  a  purchaser. 

The  Wawljra  Karur  properties  have  l)een  inspected,  by  request  and 
instruction  of  Messrs  R.  G  Orr  and  .1.  Brukowsky,  by  Mr.  Andrew 
Copley,  and  Mr.  R.  Bateman  Smyth,  Mining  Engineer,  whose 
Reports  are  enclosed  herewith,  and  to  which  special  attention  is 
directed. 

Mr.  Andrew  Copley  savs:— "The  natives  of  India,  past  and  present, 
have  shown  no  disposition  to  engage  in  deep  mining.  It  may  be  that  this 
is  why  they  have  not  hitherto  developed  this  most  remarkable  formation. 
Some  of  the  oldest  Cape  diamond  miners  may  still  recollect  that  the 
famous  Colesberg  Kopje — by  which  name  the  Kimberley  Mine  was 
known  in  1870 — was  rushed  and  abandoned  six  times  before  people 
realised  that  they  had  been  coquetting  with  what  is  now  one  of  the 
richest  known  diamond  mines. 

"  Taking  at  this  time  a  retrospective  view  of  the  whole,  I  see  no 
reasion  to  doubt  (water  being  abundant  and  labour  cheap)  that  with 
proper  machinery  this  property  will  deveiope  into  a  valuable  diamond- 
mining  industry." 

Mr.  R.  Bateman  Smyth  says  : — "  The  land  having  been  secured 
without  any  liability  for  royalty,  and  I  having  tested  and  conclusively 
proved  the  extent  and  quality,  nothing  more  remains  but  to  open  out 
the  Mine  in  accordance  with  modern  scientific  methods.  When  a 
shaft  ha-s  been  sunk  right  down  into  the  blue  clay  pipe,  and  the  pro- 
perty fairly  developed,  the  result  will,  in  my  opinion,  be  as  abundant 
and  satisfactory  as  the  diamond  mines  of  Kimberley  and  Griqualand 
■West." 

It  will  be  observed    from  the  enclosed    Report    of  Mr.  R.    Bateman 


Smyth  that  the  basin  or  pan  at  Wadjra  Karur  covers  between  60  and 
70  acres,  whilst  the  extent  of  the  Kimberley  Mine  consists  of  but  a,  few 
acres. 

So  soon  as  this  Company  has  got  its  machinery  at  work,  and  has 
proved  to  the  world  the  value  of  the  Wadjra  Karur  property,  which 
tlie  Directors  are  advised  will  be  in  about  six  months,  it  is  the  intention 
to  mark  it  out  in  blocks,  as  at  Kimberley,  and  in  addition  to  working, 
will  either  form  subsidiary  companies,  or  sell  or  lease  portions  from 
time  to  time  on  the  plan  pursued  by  the  South  African  Exploration 
Company,  whose  shares,  10s  paid,  now  stand  at  £18  per  share. 

As  to  the  principal  Diamond  Companies  at  work,  the  profits  from 
holdinc;  their  shares  will  be  seen  by  the  following  table  of  premiums 
at  which  they  stand,  and  the  Directors  believe  there  is  every  leason  for 
tlie  shares  of  this  Company,  as  a  parent  Company,  rising  to  a  high 
premium. 


Name  of  Company. 


De  Beer's... 
Kimberley  Central 
New  Jagersfontein 
Bultfontien 
United  Diamond 
Klepfontein 


Paid-up  Capital. 


£2,510,000 

1,422,950 

129,000 

140,000 


^^'t7  Present 


£10 

10 

10 

5 

I 

1 


£42 

41 

21 

22 

3i 

3 


The  De  Beer's  Company  have  just  declared  a  quarterly  dividend  at 
the  rate  of  40  per  cent,  per  annum  and  the  Kimlierley  Central  Com- 
pany at  the  rate  of  86  per  cent,  per  annum. 

India  is  known  as  the  natural  home  of  the  diamond.  The  Diamond 
Fields  of  India  have  been  celebrated  from  remote  antiquity  ;  and,  with 
the  exception  of  Brazil,  until  the  South  African  discoveries,  most  of  the 
diamonds  in  the  world  came  from  there,  and  this  without  any  scienti- 
fic working  on  modern  principles.  The  clear  blue-white  water  of  the 
Indiau  stones  has  never  been  equalled  either  in  size  or  quality,  by  the 
output  of  any  other  country. 

Most  of  the  historical  and  renowned  diamonds  have  been  found  in 
India,  and,  amongst  others,  the  following  :- 


Name  of  Stone. 

Weight  in  the 
Rough. 

Weigh  when  Cut. 

The  Nizam 

340    carats 

The  Great  Mogul 
The  Great  Table 

787*      „ 

279A  carats 

242iV      ,. 

The  Regent 

410 

1361       „ 

The  Austrian  Yellow  ... 

139i       „ 

The  Koh-i  noor  (the  Property  of 

Her  Majesty) 

193        „ 

102}       „ 

and  now  from  the  Wadjra  Karur  Fields,  before  they  are  opened  out, 
another  is  given  to  the  world,  vh.,  the  Gor-do-Norr,  surpassed  in 
quality,  brilliancy  and  purity  by  none  of  the  above,  but  superior  to 
most  of  them. 

The  amount  to  be  paid  for  the  Freehold  Land  and  Mining  rights  is 
£1 ,60,000,  payable  in  shares  of  the  Company  to  to  be  issued  as  fully 
paid  up.     This  will  leave  ample  working  capital. 

The  Directors  do  not  think  it  necessary  to  add  to  the  above  state 
ments,  except  to  draw  the  attention  of  intending  investors  to  the  small 
amount  of  the  Company's  capital  as  compared  with  the  existing  dia- 
mond companies,  and  to  the  enormous  possibilities  consequently  in 
favor  of  the  shares  when  further  discoveries  are  from  time  to  time 
announced. 

The  following  contracts  have  been  entered  into.,  viz.,  dated  15th 
March,  1888,  between  Robert  Gordon  Orr  and  John  Brukowsky  of  the 
one  part,  and  Charles  Henry  Strutt  of  the  other  part ;  dated  17th 
March,  1888,  between  the  same  parties  ;  dated  16th  March,  1888, 
between  Robert  Gordon  Orr  of  the  one  part,  and  Charles  Henry  Strutt 
of  the  other  part ;  dated  17th  March,  1888,  between  Rowland  Bate- 
man Smyth  of  the  one  part,  and  Charles  Heni-y  Strutt  of  the  other 
part  ;  dated  15th  March,  1888,  between  Charles  Henry  Strutt  of  the 
one  part,  and  W  ilf red  Hargrave  of  the  other  part ;  dated  9th  April, 
1888,  between  Charles  Henry  Strutt,  the  Vendor,  of  the  one  part,  and 
Alfred  William  Browning,  on  behalf  of  the  Company,  of  the  other  p.irt. 

The  Vendor,  who  is  the  promoter,  will  pay  all  expenses  attending 
the  incorporation  and  registration  of  the  Company,  and  also  all  under- 
writing, brokerage,  commissions,  printing,  advertisements  and  expenses 
attending  the  issue  of  the  Company's  capital  up  to  and  including  the 
first  allotment.  These  and  other  arrangements  which  have  been  entered 
into  by  the  Vendor  with  various  persons,  may  technically  constitute 
contracts  within  the  meaning  of  the  38th  section  of  the  Companies' 
Act,  1867.  Applicants  for  Shares  must  therefore  be  deemed  to  waive 
the  insertion  of  dates  and  names  of  the  parties  to  any  such  arrange- 
ments or  Contracts,  and,  in  order  to  prevent  any  questions,  must 
accept  the  above  statements  as  a  sufficient  compliance  with  Section 
38  of  the  Companies'  Act,  1867,  and  applications  for  Shares  will  be 
received  subject  only  to  this  provision. 


With  reference  to  the  above  announcement,  the  Company  having  proceeded  to  allotment  of  shares  in  London, 
THE  COMMERCIAL  AND  LAND  MORTGAGE  BANK,  LIMITED,  MADRAS,  is  authorized  to  receive  applications  for 
2.000  shares  (reserved  for  subscription  in  India)  in  the  MADRAS  PRESIDENCY  DIAMOND  FIELDS,  LIMITED.  The 
Rupee  value  cf  a  share  is  Rs.  75,  Rs.  30  being  payable  on  application,  further  calls  of  Rs.  15  each  being  made  as  required,  at 
intervals  of  not  less  than  one  month.  Allotments  in  Madras  will  be  made  in  order  of  application,  telegrams  taking  pre- 
cedence;  the  subscription  list  will  be  closed  on  Saturday,  16th  June.  Currency  Notes  of  any  Circle  and  Cheques  on  inaian 
Banks  received  at  par.  ,  .... 

Cheques  on  England  also  accepted  if  more  convenient  to  subscribers.  Forms  of  application  and  copies  ot  Articles 
of  Association  obtainable  from  the  Commercial  and  Land-Mortgage  Bank,  Madras,  and  from  P.  ORK  ANU  auno. 
Agents,  Madras. 
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PUBLIC  WORKS  DEPARTMENT, 
AKRA    BRICK   FACTORY    DIVISION. 

NOTIFIGJ^TION  . 


The  right  to  excavate  Sand  for  the  period  of  12  months 
from  l>t  June  1SS8  to  31st  May  1889,  from  the  Chur  called 
*•  BuddertoUah  Sand  Chur"  Iwing  Holdings  No.  1311  and 
1312,  24P.  CoUectorate,  will  be  sold  by  public  auction  on 
Thursday,  the  31st  May  1888,  at  3  p.  M.,  in  tlie  Office  of  the 
Superintendent  of  Akra  Brick  Factory,  where  particulars  as 
to  terms  and  conditions  of  sale  can  be  learnt. 

S.  C.  GHOSE,  Rai  Bahadoor, 
D.^TKD  Akr.a,       \  Sdperintendent, 

The  Xbth  May    1888.J  Akra  Brick  Factory  Division. 


THOMSON  &  MYLNE'S 

FATENT  SXraABCAITE    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHKKA,    v..  I.    RAILWAY  : 

or  6,  Commercial  Buildings,  Calcutta. 
(103) 

E.    T.    C    BLEIS^D 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISB0RNB"&;  CO., 

(87)        40,    &TlEtA.TiSTy. 


McKENZIE  &  CO.    Sind  Metal  Mart, 

IRON  WORKS  AND  FOUNDRY,  KARACHI. 

Bave  in  Stock  or  on  the  way  out:— 

Portable  Eugines  of  sizes. 
Vertical   Engines    and 
Boilers  of  sizes. 
Steam  Pumps  with    and 
without  Boilers.     Con- 
tractors' Pumps, 
Pumps,  Lift  and  Force. 
Centrifugal  Pumps. 
^Lathes — self-acting,  slid- 
_          ing,      surfacing      and 
scrcw-cultiugT  Drilling  and  Screwing  Machines. 
Mortar     Mills.       Flour    Mills.       Cold     Rail-sawing -3f_ 

Machines.  Crab  Winches,  Pulley  Blocks,  Lifting  Jacks  and  Chains, 
Cast  Iron  Pipes  and  Sluice  Valves.  Wrot  Iron  Tubes  and  Fittings. 

Pickaxes,  Shovels,  Powrahs,  Drills  and  Crowbars. 
Portland  Cement,  Gillingham's,  White's  and  Burger  Bai-on's. 
Galvanized  Sheets,  Cornigatcd  and  Plain. 
B»r,  Angle  and  Tee  Iron  of  onlinary  sizes  and  sections. 
Enelneer»'  and  Contractors'  tools  and  stores  supplies  with  promptitude 
and  at  moderate  rates. 

(98)  Asreats  for  -MARSHALL  SONS  &  CO.,  GainsTjorongli. 


«S*r*JaXT-A.K,T    dS    Oo. 


ESTABLISHED  MORE  THAN  100  YEARS. 

Coach  Builders  to  all  the  Viccroy.s  and  most  of  the  nobility  of  India 

Five  Medals  for  excellence  of  work. 
Carts  as  per  illustration  from        ...  ...  ...  Rs.  375 

Phietons  from  ...  ...  ...  ...     ,,     700 

Only  best  procurable  Materials  used  and  all  work  guaranteed.    Mate- 
rial supplied  at  the  lowest  rates.    Catalogues  on  application. 

(71)  8,  OLD  COURT  HOUSE  CORNER,  CALCUTTA. 


GREAT 


WESTERN 
HOTEL, 

BOMBAY. 


[29] 


Ma  Ruhliep  Sheets. 

BEST  QUALITY. 

FORNARO  BROTHERS, 

8  Manooe  Lane. 
(79) 


The  ENCINEERING  &  MINING  JOURNAL. 

SuBSCBimoN  PuicE,  including  postage  for 
India  and  all  countries  in  the  Postal  Union, 
$5=20«.  =Rs.  li  per  annum.  All  payments 
must  be  made  in  advance. 

rphe  Scientific  Publishing  Co., 

2",  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 

TRAUTWINE'S 

FOCZET  BODE. 

"  Beyond  all  (juestion  the  best  practical 
manual  for  the  Engineer  that  has  ever  ap- 
peared."— "  Manual  for  Railroad  En- 
gineers, by  Prof.  Oeorge  L.  Vo»e,  C.E. 


JOHN  WILEY  k  SONS,  New  York. 
(72)  E.  &  F.  N.  SPON,  London. 


PATENT  POCKET  SLIDE  RULES, 

For  Engrineeriner  Calculations, 

Forgiving  at  sight  results  which  wsuld  oilicnuist 
he  only  obtained  hy  luorking  tedious  inalhematiceU 
formula. 

Designed  and  patented  by  LAI,A  GANGA  RAM 
A.  M.  I.  C.  E,  I\I.  I.  m.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
No.  1.— For  Scantlings  of    Timber  in  Beams  and 
S  C  Joists,  and  for  Strains  ou  Truasea,   Ap- 

'i,  plicable  to  all  forms  and  Spans.    Price 

"^  Rs-      -  -.  ..  10 

B>  No.  2.— For  Thickness  of  Retaining  Walls  (level 
topped  and  surcharged),  all  shapes  aad 
heights,  under  all  possible  conditions. 
Price  Us.  . .  . .  ,    g 

No.  3.— For  Strains  on  Girders  (plate,  brued, 
lattice,  warren,  &c.,  all  form  and  spans)  ; 
Bending  and  Shearing  Strains  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  counter-bracing  deter- 
mined at  sight.  Price  Rs.  .„  10 
-  V                  FULL  SET  FOR  Rs.  24 

Illustrated  Pamphlet  of  Instructions,  shewing 
several  examples  worked  out,  accompany  each  In- 
strument.     Pamphlet  separate,  8  annas. 

JOHN  FIEMINC  &  COMPANY,  BOMBAY. 


GEO.  GAHAGAN  &  CO., 

ENGINEERS,    FOTTITDERS,    AND    TIMBER  MERCHANTS. 

CASTINGS  UP  TO  30  TONS  DAILY.    FORCINGS  UNDER  STEAM  HAMMER.    RIVETTINC  BY  HYDRAULIC  RIVEHER. 

Desigiu^  and  Estimates  fwnished  for  Bridges,  Roofs,  and  all  knds  of  Iron  and  Brass  work. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN   FIRMS:— 
BrO'OTIl    aai    May's    Portal.lft    Engines,    Vertical    Encines,    and    Opntrifiijal   Pumps.      ThO  Bhe&isll  Dynamite 

Compmy-    The  Vnitod,  Ehoaisli  Westphalian  Gunpowder.    Lee  and  £oa's  Celebrated  Portland  Cement 

J.  H'  Morgan  and  -On'S  -Mangalore  Tiles, 

FOR  SALE  :— Corrugated  Iron,  ("Ash  and  LacyV  well-known  Globe  Brand,)  Plate.  Bar,  Angle  and  Tee  Iron,  Cast  and 

Wrought  Iron  Pipes  and  Fittinirs,  Tools,  &c 

OUsfrov  Coats  Iron  and  Stool  Company's  Stocl  anl  iron  Antrlos  and,  Toes.   Flat,  Bound  and  Square  bars  "  Coats  Sest." 
No.  1  Dynamite                     -              ...  Re.  1    6  per  lb.     I    No.  1  Blastiug  Uelatine  ...  ,.  Rs.  1    12  per  lb. 

Treble  Dynamite  Detonators  2  10  per  100    |    Gelatine  Detonators  .,  .„     „    2    14  per  100 

(44)  BELLASIS   ROAD  BYCULLA,  BOMBAY. 
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The  Office  of  Publication  of  intiian  (Hnstneering  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspcmdence,  and  all  commicnications  bearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents"  Messrs.  Baluer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Jgtrms  of  Subscription  : 

Yearly.  Half-yearly.         Quarterly. 

Including  Postage  in  India       ...  Rs.  12    ...    Es.  7    ...    Ks.  4 
Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 
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MacDonald.— On  1st  May,  at  "  Blackhills,  "  near  Elgin,  N.  B. 
James    MacDonald,  C.E.,  aged  48  years. 

Lennon.— On  17th  May,  at  Mangalore,  Lieutenant  Richard 
ratnck  Lennon,  Assistant  Engineer,  P.  W.  D.,  of  dropsy,  aged 
50  years.-I^Dclish  papers  please  copy. 

GooDwiN.-On  19th  May,  at  Vadal,  Kathiawar,  from  apoplexy, 
Arthur  Goodwin,  Assistant  Engineer,  B.  G.  J.  P.  Railway. 


THE    WATER-SUPPLY    OF    BOMBAY. 
The  rapid  increase  in    population,    the    development 
ot  the  mill  industry    and    the    increased    traffic    of  the 
Docks  are  combining    to  make    the    question  of  water- 
supply  a  very  difficult  one  to  deal  with  in  Bombay.     The 
Tansa  Scheme  is  well  under  way,  but  it  will  not  be  com- 
pleted for  four  years  more.     In  the  meantime  we  gather 
from  the  Third  Report  on  the  Prevention  of  the  Waste  of 
Water,  submitted  by  Mr.  Tomlinson,  Assoc.  M.  Inst.  C.E., 
the  Deputy  Executive  Engineer  in  charge  of  Water  Works, 
Bombay,  that  the  number  of  connections  is   increasing  at 
the  rate  of  500  per  annum,  and  the   consequent  increased 
demand  is   about   half  million  of  gallons  per  day.     The 
measures  adopted  for  the  prevention  of  waste,  which   were 
fully  described  in  Mr.  Tomlinson's  previous  report.s,  repro- 
duced in  these  columns  last  year,  haveresulted  in  the  saving 
of  24  millions  of  gallons  per  day,  and  in  consequence    the 
complaints  of  short  supply  are  not  so  numerous    this    hot 
season  as  they  have  previously  been.     We    think  this    i.s 
a  satisfactory  result  of    the  adoption    of    the    Deacon's 
meters  and  the  thorough  working  of  the  system  of  detec- 
tion of  waste     organised  in   connection   therewith.     Of 
course   the    saving  of   waste  cannot  go   on   indefinitely, 
and  the  available  supply  for  the  old  and   new  customers 
in   Bombay    must    become   a  fixed    quantity  until   the 
Tansa  water  arrives. 

The  detection  of  waste  within  the  City  is  being  assist- 
ed by  the  stoppage  of  the  leaks  from  the  Vehar  Lake 
Waste  Weir  which  have  been  going  on  for  many  years. 
The  puddle  trench  has  been  removed  and  is  being  replaced 
by  Portland  Cement  Concrete.  The  work  has  been 
quickly  done,  but  has  been  an  anxious  one,  the  water  in 
the  adjoining  lake  being  several  feet  higher  than  the 
bottom  of  the  trench  excavated.  We  hope  to  further 
describe  this  work  after  it  is  completed. 

Additional  catch  water  channels  are  also  being  made 
at  Vehar,  to  bring  into  the  Lake  the  run  off  from  hills 
adjoining  its  water-shed. 

Investigations  are  also  being  made  into  the  question  of 
stopping  the  leakage  from  the  Malabar  Hill  Reservoir,  but 
the  result  of  the  inquiries  (instituted,  we  believe,  in  con- 
sequence of  an  article  in  the  Times  of  India)  are  not 
yet  made  public. 

Every  effort  is,  it  appears,  being  made  to  conserve  the 
present  supply  of  water,  until  the  new  scheme  is 
completed.  It  is  not  practicable,  however,  to  refrain 
from  extending  the  system  of  distributing  mains. 
During  the  last  year  over  II  miles  of  mains  from 
12"  to  3"  in  diameter  were  laid  down.  There  are 
at  present  several  important  extensions  in  hand. 
One  is  the  provision  of  an  18"  main  to  supply 
the  Docks  and  adjoining  locality  which  have  hitherto 
had  a  very  insufficient  supply.  This  work  is  practically 
completed  and  has  resulted  in  a  material  improvement 
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of  the  supply.  The  estimated  cost  of  the  work  is 
Rs.  85.000. 

Another  new  main  now  being  laid  is  a  27"  main, 
eventually  intended  to  convey  Tansa  water  to  the  Mala- 
bar Hills  Reservoir,  when  rei^uircd  ;  but  is  to  be  used  in 
the  interval  to  devclope  the  discharging  capacity  of  the 
only  second  main  from  Vehar,  24"  in  diameter,  but  now  laid 
as  &r  as  Chinebpokli.  This  main  is  about  2^  miles  long 
and  involves  three  railway  crossings  and  a  bridge  over  the 
open  storm  water  drain.  It  is  expected  the  work  will 
be  completed  in  about  three  months.  The  cost  of  this  work 
will  be  over  two  lakhs  of  rupees  including  the  pipes  and 
sluice  valves  which  are  part  of  the  Tansa  supply,  manu- 
factured by  Messrs.  Macfarlane  Atrung  &  Co.,  of  Glasgow. 

The  whole  of  these  works  are  being  carried  out  under 
the  supervision  of  Mr.  Tomlinson.  We  may  congratu- 
late Bombay  that  Major  TuUoch  selected  for  them  the 
right  man.  We  learn  that  Mr.  Tomlinson  was,  before 
coming  to  Bombay,  a  Resident  Engineer  under  Mr.  Binnie, 
well-known  as  the  Engineer  of  the  Nagpur  Water  Works, 
recently  described  in  our  pages  ;  and  that  he  has  been 
entirely  devoted  to  water-supply  to  towns  for  several 
years  past.  Although  Bombay  will  probably  suffer  from 
an  insufficient  supply  during  the  next  few  years,  we  think 
its  inhabitants  may  feel  confident  that  the  works  are 
being  .skilfully  managed. 


DIAMOND  FIELDS  OF  INDIA 

II. 

The  next  diamondiferous  region  is  that  known  as  the 
Kistna  and  Godavari  (Golconda)  Districts.  The  sites 
where  mining  operations  have  been  conducted  by  the 
primitive  operators  are  situated  at  Kallar,  Wastapilly, 
Godavetty  Kallu,  Atkur  Barthenypado,  Partial,  Mulla- 
villy  and  Golapilly.  At  Kallur,  according  to  Tavernier, 
<liamond-mining  had  in  1665,  at  the  time  of  his  first 
visit,  attained  extensive  proportions  and  the  hands  daily 
employed  numbered  60,000,  consisting  of  men,  women 
and  children.  The  digging  conducted  by  the  men  was 
confined  to  shallow  depths,  at  which  operations  were 
discontinued  on  appearance  of  water.  The  d4bris  created 
was  removed  by   the    women    and  children  to  a  place 

assigned  to  it — a  walled  enclosure  with  graduated  holes 

where  the  wrought  material  was  saturated  for  several  days 
according  to  the  nature  of  the  stuff  until  it  attained  the 
consistency  of  batter,  when  by  washing  and  letting  out  of 
the  water  the  earthy  substance  di.sappeared  leaving  the 
sand  behind.  This  arenaceous  deposit,  when  dry,  was 
winnowed  and  aftcrwarfls  spread  on  the  ground,  and  pound 
f^  with  wooden  rammers  in  order  to  cause  further  disinte- 
gration of  parts.  The  earth  or  sand  so  prepared  was 
again  winnowed  and  then  subjected  to  examination  for 
diamonds.  Flint-stones  were  formerly  used  in  place  of 
wooden  rammers  to  the  serious  destruction  and  damage 
of  the  diamonds. 

This  may  be  .said  to  have  been  the  tnoduH  operandi 
of  mioing  in  the  Kistna  and  Godavari  Districts,  with  slight 
variation  according  to  circumstances  in  the  arrangement 


for  drainage  and  hoisting   when    the   diggings    attained 
greater  depths. 

The  Partial  group,  which  comprises  Wastapilly,  Goda- 
vettay  Kallu  and  Monaloor,  possesses  characteristics  of 
diamond-bearing  strata,  and  is  the  supposed  birth-place  of 
the  "  Great  Mogul."  Tradition  has  it  that  cart-loads  of 
diamonds  were  taken  away  from  Godavetty  Kallu ! 
Golapilly,  Malavilly  and  Bhadrachellum  are  other  places 
where  small  diamonds  have  been  found. 

Chutia-Nagpur,  in  Bengal,  possesses  diamondiferous 
localities,  and  most  of  the  finds  were  made  in  alluvial 
washings  of  the  Tunk  and  its  sister  river  the  Koel.  Single 
diamonds  of  the  value  of  Rs.  40,000  to  Rs.  50,000  have 
been  found  in  this  tract,  and  it  is  stated  that  the  family  of 
the  Rajah  of  Chutia-Nagpur  still  possess  one  of  Rs.  40,000 
value. 

Various  authorities  give  various  accounts  of  the  district 
of  Sambalpore,  where  diamonds  have  been  known  to  occur. 
There  is,  however,  some  uncertainty  as  to  the  real  limits  of 
diamond-bearing  soil,  hence  the  wide  difference  in  the  de- 
scription and  location  of  these  limits.  The  most  reliable 
account  we  have  yet  obtained  of  this  tract  is  that  contri- 
buted in  1825  by  P.  Breton,  Esq.,  Surgeon,  who  gives  a  list 
of  20  diamonds  found  in  the  Mahanadi  between  1804  and 
1818.  One  of  these  which  weighed  672  grains  or  210'6 
carats  was  picked  up  at  a  place  called  Hera  Kund  in  the 
bed  of  the  Mahanadi,  where  and  elsewhere  mining  was 
conducted  by  open  washings.  Bundclcund  has  become 
notorious  for  diamonds  by  the  fact  of  possessing  within  its 
limits  the  famous  mines  at  Puunah  which  rank  next  to  those 
at  Kamariya.  The  system  of  mining  at  Punnah  in  1867, 
when  Mr.  Jules  Schaumburg  visited  the  place,  consisted  of 
a  pit,  from  the  bottom  of  which  rose  to  the  surface  an  in- 
clined plane  by  which  the  workmen  descended  the  mine. 
The  water  was  pumped  by  means  of  a  Persian  wheel 
worked  by  four  bullocks.  The  debris  was  raised  in  baskets 
by  means  of  a  tail  rope  and  a  pulley,  and  when  the  stuff 
was  banked  it  was  spread  on  stone  slabs  and  .searched  \ 
the  searchers  and  the  miners  being  alike  placed  under  the 
charge  of  guards. 

Kamariya  is  reported  upon  by  several  observers.  The 
rocks  which  possibly  imbed  the  precious  gem  are  the 
conglomerate  sandstone  made  up  of  pebble,  imbedded 
in  a  rather  fine  matrix,  the  clay  falls,  and  the  brown 
sandstone  with  green  siliceous  rock.  The  Lower  Rewah 
sandstones  are  traced  to  this  field. 

These  are  the  few  admittedly  important  localities  which 
have  received  historical  celebrity  at  the  hands  of  travellers, 
scientists  and  other  casual  and  deputed  observers,  and  the 
wonder  is  that  though  these  areas  or  regions  have  been 
known  for  over  200  years,  until  recently  no  attempt  has 
been  made  to  seriously  pursue  the  industry  in  this  coun- 
try. Following  up  the  wake  of  the  Hyderabad  (Doccan) 
Company  we  are  glad  to  see  started  under  the  auspices  of 
the  eminent  firm  of  Messrs.  Orr  and  Co.,  the  "  Madras 
Presidency  Diamond  Fields  Co.,  Ld.,"  who  bid  fair  sooner 
or  later  to  raise  the  Wajra  Kurur  fields  to  the  level  of 
the  Bultfontein  and  Jagersfontein  mines  of  South  Africa. 
The  history  and  the   results   of  the   Kimberley  and 
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Griqualand  West  should  awaken  the  lethargical  section  of 
the  public  to  a  sense  of  enterprise  which  the  localities  re- 
ferred to  in  these  pages  from  their  past  illustrious  history 
would  justify.  There  is  doubtless  something  in  the  atmos- 
phere of  India  which  disintegrates  human  efforts  or  tames 
enterprise. 

We  have  had  iron  smelting  works  started  at  various 
periods  in  widely  apart  localities  which  with  one  excep- 
tion, now  solemnly  reproach  the  intelligence  of  the 
public,  and  the  wisdom  of  our  patronising  Government. 

Happily  the  industry  we  have  written  about  is  not 
dependent  on  the  co-operation  of  the  Indian  Govern- 
ment, the  evil  genius  of  the  country  under  whose 
benign  provisions  infant  industries  paralyse  instead  of 
thriving  into  a  healthy  manhood.  With  sustained 
efforts  and  persistent  perseverance  we  hope  to  see  the 
realisation  of  the  results  forecast  by  the  promoters  of 
the  neiv  Company,  and  as  the  barque  of  the  enterprise  is 
launched  by  such  pre-eminent  builders  as  Messrs.  Orr  and 
Co.,  we  feel  confident  that  it  will  have  a  prosperous 
voyage,  and  we  wish  it  Good-speed. 

[In  our  first  Article  the  name  "  King  "   ami   shoukl  be  replaced   by 
Brukowsky  in  the  two  instances  where  it  occurs  in  the  tenth  paragraph.] 


THE  MADRAS  HARBOUR. 

White  elephants  are  popularly  supposed  to  be  an 
exclusively  Burmese  speciality.  But  this  is  an  egregeous 
popular  error,  as  most  men  know  who  have  lived  for  any 
time  on  the  Continent  of  India  with  their  heads  screwed 
on  tight,  and  willingness  to  see  things  as  they  are.  The 
Madras  Harbour  Works  afford  an  instance — too  much,  alas, 
in  point.  They  were  commenced — with  a  good  deal  of 
trumpet  blowing — considerably  more  than  a  decade  ago. 
More  than  seventy  lakhs  of  rupees  have  been  expended 
on  them  :  they  are  barely  two-thirds  finished  even  now ; 
and  they  are  a  scandal  and  disgrace  to  the  administration  ; 
a  reproach  to  all  concerned  with  their  constniction. 
They  have  been  prosecuted  on  the  plans  and  imaginings 
of  an  English  Engineer  without  any  local  experience :  it 
goes  without  saying  that  they  are  a  costly  failure ;  and 
worse.  For  such  an  undertaking  topical  knowledge  was 
before  all  things  necessary,  above  any  other  claims 
imperative. 

The  Madras  authorities  preferred  a  job ;  and  now 
the  Port  Trust  Board  declare  that  they  have  on 
the  spot  a  staff  of  Engineers  who,  for  many  years, 
have  had  the  advantage  of  an  intimate  practical  acquain- 
tance with  the  harbour  which,  in  its  present  conditions 
admits  of  completion  within  only  very  narrow  limits  of 
design,  and  they  earnestly  represent  that  all  details, 
in  reference  thereto,  should  be  settled  on  the  spot 
by  themselves,  subject  to  the  control  of  the  Madras  Go- 
vernment, who  can  instruct  their  Engineers  to  inquire 
into  and  examine  any  deviation  from  the  sanctioned  plan 
\vhich  it  might  be  considered  in  the  interests  of  the  port 
to  adopt.  This  would  obviate  the  delays  which  have  oc- 
curred hitherto  through  constant  references  to  England. 

The  Board  has  evidently  made  out  a  good  case. 
A'projms,  we  note  that  the  Board  is  qiiite  willing  to  sub- 


ordinate its  ^vishes  to  Engineering  control,  but  at  the  same 
time  it  strongly  urges  that  such  control  should  rest  Avith  the 
local,  locality  knowing  Government,  and  not  be  relegated 
to  far-away,  practically  foreign,  and  in  the  nature  of  things 
unsympathizing  authorities,  ignorant  and  careless  of  local 
conditions  and  needs.  It  is  sensibly  urged  that  Mr. 
Parkes  is  not  sufficiently  acquainted  with  the  port  of 
Madras  to  enable  him  to  form  a  correct  opinion  as  to  its 
requirements,  and  that  it  must  needs  be  difficult,  if  not 
impossible,  for  a  man,  however  skilled  in  his  profession, 
and  naturally  gifted,  to  arrive  at  adequate  estimate  and 
judgment  of  the  work  needing  to  be  done  at  a  place 
lying  so  far  from  his  ken,  so  widely  remote  from  his 
otherwise  acquired  experience.  The  members  of  the 
Board,  we  are  told,  approve  unanimously  of  the  decision 
of  Sir  John  Coode,  and  Admirals  Salmon  and  Nares  and— 
since  there  are  conflicting  judgments  on  the  subject — 
they  claim  a  right  to  act  upon  the  one  which  best 
coincides  with  their  own  views.  We  should  like  to 
know  how,  in  the  name  of  commonsense,  any  sensible 
man  can  take  it  on  himself  to  gainsay  such  an  argu- 
ment, backed  as  it  is  by  the  admitted  fact  that  the  staff 
of  local  Engineers  is  both  competent  and  experienced. 
Government  chooses,  however,  to  ignore  these  and  other 
cogent  representations  of  local  fitness  and  worth  ;  ignores 
them,  and  confines  itself  to  the  financial  aspect  of  the 
question.  Much  of  the  arrogance  of  his  double-barrelled 
Grace  of  Buckingham  and  Chandos,  and  of  the  insouciance 
of  Sir  Mountstuart  Grant-Duff  still  pervades  Madras 
Secretariats.  A  few  questions  in  a  House  of  Commons, 
that  is  now  beginning  to  take  a  real  interest  in  Indian 
affairs,  will  probably  intervene  before  long  to  subvert 
this  antiquated  tradition. 

Something  rtixist  be  done  ;  and  the  sooner  it  is  done 
the  better  it  will  be  for  economy's  sake,  as  well  as  in 
the  interests  of  the  public.  The  Madras  Press  seems  to 
think  that  the  strongly  worded  letter  addressed  by  the 
Madras  Harbour  Trust  to  Government  must  needs 
elicit  a  reply  from  the  India  Office  as  to  the  Engineer- 
ing question  involved.  We  trust  that  our  contem- 
poraries' hopes  will  meet  with  suitable  fulfilment. 

Meanwhile,  public  opinion  on  the  subject  should  find 
expression  more  extensively  than  it  has  done  as  yet.  The 
apathy  of  the  Madras  public  with  regard  to  the  harbour 
works  that  are  so  needful  to  establish  the  port  as  a  first- 
class  flourishing  one,  and  to  rehabilitate  the  drooping 
prospects  of  trade,  is  practically  as  much  to  blame  for 
past  failures  and  inaptitudes  as  the  shortcomings  of  the 
Secretariat  arc. 

The  Harbour  Trust  Board,  we  notice,  adheres  to  its 
resolution  as  to  the  necessity  for  a  north-east  entrance, 
and  holds  fast  to  an  opinion  that  smooth  water  is  abso- 
lutely necessary  to  make  the  harbour  a  success.  Failing 
such  means  it  cannot  be  regarded  as  a  harbour  refuge 
from  a  cyclone.  In  order  to  such  end  the  safety  of 
lighters,  jetties,  cranes,  &c.,  is  absolutely  essential.  Such 
an  end  would  not  be  attained  by  the  arrangement 
proposed  by  Mr.  Parkes  from  his  English  coign  of  vantage, 
and  with  his  lack  of  local   knowledge. 
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^otcs  ant)  Comments. 


Electiuc  Lighting  in  Calcutta. — We  are  informed 
that  the  Agent  of  a  well  known  firm  at  home  has  con- 
tracted  for  lighting  the  United  Service  and  Bengal  Clubs 
with  the  electric  light  at  an  early  date. 

Opening  of  The  Sam.\.rcand  Railway.— The  railway 
from  the  Caspian  to  Samarcand  was  opened  on  the 
27th  May.  The  ceremonies  and  rejoicings  were  of  an 
elabomte  character.     Many  Europeans  were  present. 

An  Important  Civil  Building. — An  estimate, 
amounting  to  Rs.  1,89,970,  for  constructing  a  Collector's 
office  at  Calicut,  is  sanctioned.  The  design  is  susceptible 
of  improvement,  the  Chief  Engineer  thinks,  who  also 
considers  the  rates  as  excessive.  What  are  the  functions 
of  the  Consulting  Architect  ? 

BoMB.u'  Forest  Administration. — By  far  the  most 
important  feature  in  the  forest  history  of  Western  India  for 
the  year  1  cS86-87  was  the  decrease  of  net  revenue  by 
nearly  4^  lakhs.  An  increase  is  reported  in  Sind  alone, 
and  it  appears  to  have  been  due  mainly  to  an  increased 
supply  of  fuel  to  the  North-Western  Railway. 

Artificial  Stone. — The  Burrakur  Iron-work's  slag 
is  being  turned  to  good  account  in  the  manufacture  of 
artificial  stone  at  Sealdah,  Calcutta.  We  believe  that 
pulverised  slag  and  Portland  cement  are  the  only  in- 
gredients used,  and  these  are  combined  under  pressure. 
The  outcome  is  pronounced  highly  satisfactory. 

Port  Trust  for  Aden. — In  answer  to  Sir.  R.  Temple 
Sir  J.  Gorst  said  in  the  House  that  the  establishment  of  a 
Port  Trust  for  Aden  has  been  for  some  time  under  the 
consideration  of  the  Government  of  India  ;  but  no  inti- 
mation has  yet  been  received  that  the  question  is  settled, 
or  a  Port  Trust  in  existence.  Dredging  is  going  on  mean- 
while under  the  orders  of  the  Government  of  Bombay. 

Port  Arthur. — News  from  Port  Arthur  states  that 
a  leakage  has  taken  place  through  or  under  the  coffer 
dam  of  the  steam  basin,  which  has  proved  too  much  for 
the  pumping  machinery  to  cope  with,  and  there  are  said 
to  be  -5  feet  of  water  now  on  the  floor  of  the  basin. 
This  accident  will  probably  somewhat  delay  the  comple- 
tion of  the  works,  which  otherwise  were  reported  to  be 
progressing  rapidly. 

Something  Wrong  Somewhere. — The  revised  esti- 
mate, amounting  to  Rs.  32,72.5,  for  constructing  lines  for 
the  City  Reserve  Police  at  Pudupet,  Madras,  is  sanc- 
tioned. The  original  estimate  was  Rs.  27,785.  The 
Government  consider  it  very  unsatisfactory  that  an 
estimate  should  have  been  passed  by  the  Executive 
Engineer  containing  errors  representing  a  sum  of 
Rs.  4,.52G  out  of  a  total  excess  of  Rs.  4,940. 

The  Bengal  P.  W.  D.  Establishment.s.— We  hear 
that  Mr.  Anley  goes  on  leave  early  this  month,  and  will 
not  return.  This,  coupled  with  Mr.  Martin's  promotion, 
will  relieve  the  present  block  in  promotion,  which  will 
be  further  relieved  should  Mr.  Wickes  get  one  of  the 
minor  Secretaryships  now  vacant.  We  are  informed  that 
Mr.  Toogood  shortly  goes  on  privilege  leave,  and  that  Mr. 
Cleghorn  is  wasting  his  inventive  talent  in  an  unimpor- 
tant office. 

Communications  in  Lower  Burma.— Work  on  the 
new  bridge  at  Pegu  will  have  to  be  abandoned  for  the 
season  in  consequence  of  certain  iron  work  not  arriving 
from  Bombay.  The  scaffolding  which  has  been  put 
round  some  of  the  piles  will  be  removed,  as  when  freshes 
occur  with  heavy  rain  vast  amounts  of  timber,   bamboos. 


branches  of  trees,  and  rubbish  come  floating  down  the 
river  which  would,  if  stopped  by  the  scaflfolding,  affect  the 
safety  of  the  bridge. 

Legislation  in  the  Right  Direction. — We  notice 
from  the  batch  of  papers  received  from  the  Benighted 
City  that  the  Act  of  the  Local  Government  empowering 
the  District  or  Municipal  Boards  constituted  under  the 
provisions  of  Act  IV.  and  V.  of  1884  (Madras)  or  other 
such  law,  to  guarantee  interest  on,  or  to  create  a  fund 
for  repayment  of,  capital  expended  on  any  work  to 
which  the  funds  may  be  applied,  has  received  the  assent 
of  the  Imperial  Government. 

RussLAN  VERSUS  American  Petroleum. — The  first 
shipment  of  Russian  petroleum  arrived  at  Singapore 
about  the  28th  April  from  Batoum.  The  steamer 
brought  in  all  about  90.000  cases,  of  which  30,000  cases 
were  landed  in  Penang.  Says  a  local  paper  :  "The  pack- 
ing of  the  oil  in  tins  and  cases  is  exactly  the  same  as 
that  of  American  oil  and  the  quality  proves  to  be  superior, 
the  official  test  shewing  an  average  flashing  point  of  78° 
against  71°  for  American  oil." 

The  Coming  Railway. — The  proposals  of  the  "  Great 
Western  Railway  Company  of  India,"  as  it  is  now  called — 
the  project  for  a  line  of  more  direct  communication  between 
the  North- West  and  Karachi — are  now  before  the 
Government.  It  seems  probable  that  a  survey  of  the 
so-called  deserts  of  Rajputana  will  take  place  during 
next  cold  season,  without  which  the  recommendations 
of  the  military  authorities  for  a  strategical  line  of  some 
sort  can  scarcely  take  practical  shape. 

Items  from  Burma. — Mr.  G.  E.  Thomas,  Locomotive 
Superintendent,  Burma  State  Railway,  has  applied  for 
permission  to  cancel  his  furlough  and  return  to  duty.  It  is 
believed  that  Mr.  H.  F.  White,  Superintending  Engineer, 
under  orders  for  transfer  from  Hyderabad  to  Burma, 
will  relieve  Major  T.  Gracey,  r.e.,  who  goes  on  leave, 
and  whose  head-quarters  are  at  Mandalay.  This  will  be 
the  first  step  toward  the  amalgamation  of  Upper  and 
Lower  Burma  as  one  public  works  charge. 

Seebpore  Engineering  College.— The  parents  of 
some  of  the  students  in  the  mechanical  apprentice  section 
of  this  institution  are  much  exercised  by  the  new 
arrangement  under  which  a  subordinate  takes  charge 
of  the  workshops,  aud  will  thus  have  to  certify  to  the 
practical  qualificitions  as  workmen  of  those  who  have 
served  their  time  in  it.  It  is  believed  that  the  value  of 
the  certificate  will  be  depreciated  in  comparison  with 
those  heretofore   signed    by   executive  officers. 

Who  is  to  Blame  ?— It  would  appear  that  the  town  of 
Madura  is  at  present  not  enjoying  that  pleasant  sanitary 
condition  which  is  the  sine  qua  non  of  hygienic  existence. 
The  drainage  is  reported  as  imperfect,  seriously  impeded 
and  foul — requiring  thorough  remodelling  ;  and  the  water- 
supply  as  defective  and  ill-arranged  for  the  insurance  of 
pure  and  wholesome  water.  We  trust  the  civic  fathers 
of  Madura  arc  not  following  the  retrograde  example  of 
their  Calcutta  brethren,  in  whose  hands  like  works 
have  seriously  suffered  for  the  lack  of  energy  and  zeal. 

The  Darjeeling-Himalayan  Railway. — The  Dar- 
jeeling  paper  says : — "  It  will  interest  the  shareholders 
of  the  D.-H.  Railway  and  all  concerned  in  the  District 
to  learn  that  the  G.  0.  M.  has  become  a  large  purchaser 
of  shares  in  our  little  Railway  Company.  However  we 
may  differ  politically  with  Mr.  Gladstone,  there  is  no 
doubt  about  his  knowledge  of  finance  and  of  the  value 
of  securities,   and   we  congratulate   the  shareholders  on 
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having  such  a  noble  co-proprietor."  We  have  incident- 
ally learned  that  some  difficulty  has  arisen  in  respect 
to  participation  of  profits  by  Government,  and  that  the 
point  is  enshrouded  in  doubt. 

The  Oudh  and  Rohilkund  Railway.— A  contem- 
porary observes  that  the  Secretary  of  State  in  Council  is 
understood  to  favor  the  eventual  transfer  of  the  Oudh 
and  Rohilkund  Railway  to  a  new  company.  If  this  view 
is  to  obtain,  the  East  India  and  the  Bengal  and  North- 
western Railway  Companies,  both  of  which  had  submit- 
ted offers  to  take  it  over,  work  and  extend  it,  are  put  out 
of  court.  The  present  O.  and  R.  Company,  reconstruct- 
ed with  a  good  backing,  and  the  advantage  of  being  the 
man  in  present  possession,  are  making  great  efforts  to 
renew  their  hold  ;  whilst  an  entirely  new  company,  which 
offers  to  provide  considerable  additions  to  the  present  line, 
is  also  in  the  field. 

Army  News.— The  following  is  Royal  Engineer 
Corps  news : — Colonel  H.  C,  Chermside,  c.B.,  c.m.g.,  has 
been  appointed  Vice-Consul  at  Erzeroum.  He  was 
Vice-Consul  in  Asia  Minor  from  1879  to  1881.  The 
following  officers  of  the  Indian  Establishment  have 
joined  the  School  of  Military  Engineering,  Chatham, 
for  instruction  under  the  new  regulations : — Major 
M.  Langharue,  Brevet  Major  St.  G.  C.  Gore,  Captain 
R.  0.  Lloyd,  Captain  O.  V.  Boddy,  Brevet  Major  C.  B. 
Wilkinson,  Captains  W.  T.  Shone,  D.s.o.,  W.  H.  White, 
B.  Scott,  E.  Glennie,  H.  S.  Andrews  Speed,  and  G.  M. 
Porter.  Embarkations  : — For  Ceylon — Captain  H.  L. 
Jessop.     For  Gibraltar — Lieutenant  R.  S.  Cartis. 

The  Bengal-Nagpur  Railway.— We  learn  that  the 
large  bridges  at  the  Bilaspur  end  are  of  the  ordinary 
type,  some  of  them  having  150'  spans.  Two  bridges  are 
large,  one  being  14  spans,  the  other  9  spans,  but  the  details 
are  nothing  out  of  the  common.  The  only  point  about 
the  latter  bridge  (the  Seonath,  between  Nandgam  and 
Raipur)  is  that  the  whole  bridge  has  been  completed  in  one 
season — at  least  it  will  be  by  the  end  of  June.  One  in- 
teresting piece  of  work  next  season  will  be  the  removal  of  9 
spans  of  meter  gauge  girders,  replacing  them  with  B.  G. 
girders,  in  which  operation  probably  some  special  arrange- 
ments will  be  used.  This  bridge  is  the  one  over  the  Weui- 
gunga  River.  At  the  present  moment  rails  are  laid 
some  30  miles  beyond  Raipur  between  Raipur  and  Bilas- 
pur, and  work  is  in  hand  along  the  whole  system  including 
the  branch  from  Bilaspur  to  Kutni. 

Burma  P.  W.  D. — We  understand  that  in  the  new 
organization  of  the  P.  W.  D.  in  Burma,  the  Chief  Com- 
missioner has  made  a  special  point  of  having  Superin- 
tending Engineers  of  Burman  experience.  Mr.  H.  F. 
White,  .M.LC.E.,  at  present  Superintentling  Engineer  and 
Secretary  to  the  Resident,  Hyderabad,  is  one  of  the 
Superintending  Engineers  selected  for  Burma.  This 
cannot  be  very  much  to  that  officer's  liking  we  should 
think.  Mr.  White's  successor  at  Hyderabad  is  not  yet 
appointed.  The  re-organization  of  the  clerical  establish- 
ment of  the  Hyderabad  P.  W.  D.,  proposals  regarding  which 
were  submitted  to  the  Government  of  India  about  seven 
months  ago,  has  received  the  approval  of  the  Government 
of  India.  The  measure  secures  a  moderate  but  steady 
incremental  promotion  to  clerks  all  through  their  service 
and  its  introduction  has  given  great  satisfaction. 

A  Marvellous  Performance.— The  reclamation  of 
Lake  Abukir,  situated  on  the  borders  of  the  Mediterra- 
nean, and  covering  31,000  acres  of  land  once  highly  culti- 
vated and   thickly   populated,  may  now  be  considered  a 


fait  accompli.  The  pumping  machinery,  iron  buildings 
and  other  iron-works  were  constructed  by  the  well-known 
firm  of  Messrs.  John  and  Henry  Gwynn  of  Hammer- 
smith, London,  from  designs  by  Mr.  James  Abernethy, 
F.Rs.E.,  Past  President,  Inst.  C.  E.  The  pumps  were 
started  on  8th  March  last,  and  by  the  23rd  the  lake  was 
dry,  the  water,  2,900,000,000  gallons,  having  been  pumped 
off  in  456  hours  with  a  consumption  of  135  tons  of  coal  • 
equal  to  raising  21 1  million  gallons  6  feet  high  per  ton 
of  coal  or  9,600  gallons  of  salt  water  the  same  height 
for  each  pound  of  coal  fuel,  or  in  other  words  one  pound 
of  coal  sufficed  to  raise  96,0001bs.  of  water  6  feet  high. 

The  Ceylon  Railway.— It  was  declared  in  the  House 
that  the  Secretary  of  State  has  sanctioned  an  extension 
of  the  existing  Ceylon  Railway  from  its  present  terminus 
at  Nannaya  to  Haputale,  a  distance  of  25^  miles.  It  has 
been  decided,  on  the  strong  recommendation  of  the 
Governor  and  the  Consulting  Engineer,  not  to  introduce  a 
break  of  gauge  on  this  the  last  section  of  a  line  158  miles 
long.  The  estimated  cost  of  the  extension,  if  executed 
by  contract,  is  £17,500  per  mile,  but  the  Cousulting 
Engineer  anticipates  that  this  will  be  reduced  to  £17,100 
per  mile  if  the  work  is  executed  departmentally.  The 
conditions  in  this  instance  are  specially  favorable  to  the 
departmental  system,  the  adoption  of  which  has  been  for- 
cibly advocated  by  the  Governor  on  the  grounds  of  economy 
and  expedition.  In  these  circumstances  there  is  no  iten- 
tion  of  inviting  tenders  for  broad  and  narrow  gauge  lines. 
Provincial  and  Local  Estimates  for  1886-87, 
N.-W.P,  and  OuDE. —  We  gather  from  a  recent  Resolution 
of  the  Government  of  N.-W.  P.  and  Oude  that  the 
figures  of  the  year  under  notice,  as  finally  closed,  shewed 
an  improvement  under  the  head  of  Receipts,  Local  and 
Provincial,  by  nearly  21  lakhs,  as  compared  with  1885-86, 
the  increase  being  almost  wholly  'Provincial.'  The  largest 
increase  appears  under  Land  Revenue,  which  amounted 
to  Rs.  1,56,14,000,  against  R.S.  1,42,95,000  of  the  previous 
year.  The  State  Railway  credits  shewed  an  improvement 
to  the  extent  of  Rs.  3,43,000,  due  to  opening  of  the 
Lucknow-Sitapore  Railway,  and  the  enlarged  working  of 
the  Cawnpore-Achneyra  Railway.  The  receipts  under 
Irrigation  are  steadily  growing  under  the  excellent 
management  and  increased  demand  for  water,  and  the 
increase  of  the  year  under  this  head  amounted  to 
Rs.  2,29,000. 

The   Pamben  Channel. — News 
cherry  that    the   contract  for  the 

Pamben  Channel  Works  has  been  arranged  between  the 
London  Directors  and  a  French  firm  of  contractors  upon 
the  revised  plans  and  altered  estimates  of  Monsieur 
Poilay,  Civil  Engineer,  who  was  sent  from  Paris  to  India 
about  a  year  ago,  to  explore  and  report  on  the  land  and 
country  through  which  the  Canal  is  to  pass.  Active 
operations  on  the  Canal  will  probably  not  begin  until 
after  the  close  of  the  north-east  monsoon.  Preliminary 
works,  however,  will  most  likely  be  commenced  much 
earlier.  It  is  calculated  it  will  take  four  years  to  complete 
the  Canal.  It  seems  so  strange  that  large  contracting 
firms  in  England  should  have  allowed  this  work — 
representing  an  expenditure,  wholly  in  British  territory, 
of  nearly  one  million  of  pounds  sterling — to  pass  into  the 
hands  of  foreigners. 

Recent  Advances  in  Watch-making. — In  the  domain 
of  mechanical  science  and  practice  as  applicable  to  watch- 
making, Messrs.  Marks  and  Co.,  of  Bombay,  have  intro- 
duced novelties    which  should  commend  themselves    to 
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the  notice  of  all  lovers  of  accarate  chronometers.  Their 
'  campaign  watch."  whilst  combining  the  best  materials, 
workmanlike  finish,  simplicity  of  construction,  and, 
a  powerful  lever  movement,  is  cheapness  itself 
Ingenuity,  however,  has  not  halted  at  this  triumph, 
which  is  comparatively  small  and  insignificant,  as  com- 
pared with  their  astrono  mical  watch  valued  at  Rs.  8,000. 
Provided  with  a  delicate  chronograph  action,  it  is  capable 
of  exhibiting  at  a  glance  the  second,  the  minute,  the 
hour,  the  day  of  the  week,  the  month,  the  phases  of  the 
moon,  and  the  time  of  the  principal  cities  of  the  world. 
This  may  well  bo  termed  an  achievement  of  human 
thought  and  labor. 

Hong-  Kong  Peak  Tramway. — The  inauguration  of 
the  line  will  soon  take  place  as  the  preliminaries  are 
completed.  The  testing  of  the  safety  appliances  has 
proved  satisfactory.  The  efficacy  of  the  gripping  gear 
we  learn  was  subjected  to  a  severe  experiment,  the 
weight  of  the  carriage  and  the  speed  at  which  it  tra- 
velled being  both  greatly  in  e.vcess  of  the  traffic  require- 
ments. The  test  was  applied  at  the  steepest  part  of  the 
line,  where  the  gradient  is  1  in  2.  The  effect  was  to 
brinsr  the  heavily-laden  and  fast-travelling  carriage  to  a 
complete  standstil  1  in  a  few  feet,  the  leading  truck  which 
was  attached  to  the  rope  from  the  engine-house  con- 
tinuing its  journey  down  the  hill.  The  gripping  gear,  it 
appears,  proved  not  only  sufficient  for  the  very  trying 
strain  put  upon  it,  but  even  went  so  far  as  to  err  on  the 
side  of  safety  ,as  it  was  found  afterwards  that  it  could 
not  be  detached  without  the  use  of  appliances  that  were 
not  at  hand  at  the  moment. 

Technical  Education  in  India. — Mr.  Alfred  Chat- 
terton,  B.  -Sc.  has  been  appointed  Professor  of  Engineering 
to  the  College  at  Madras.  The  selection  was  entrusted 
to  a  committee,  appointed  by  the  Secretary  of  State  for 
India,  which  consisted  of  Sir  Alexander  Taylor,  Prin- 
cipal of  Cooper's  Hill  College,  Professor  Unwin,  of  the 
City  and  Guilds  of  London  College,  South  Kensington, 
and  Sir  Philip  Magnus,  Secretary  and  Director  of  the 
City  and  Guilds  of  London.  The  committee  recom- 
mended two  gentlemen,  and  of  these  Mr.  Chatterton 
was  selected.  Mr.  Chatterton  received  his  preliminary 
education  at  St.  Mary's  College,  Peckham  ;  he  subse- 
quently studied  at  Finsbury  Technical  College,  where, 
amongst  other  distinctions,  he  gained  the  Cloth  Work- 
ers' exhibiton  and  numerous  medals.  Mr.  Chatterton 's 
practical  knowledge  has  been  obtained  at  the  locomotive 
works  of  the  London  and  South- Western  Railway  at 
Nine  Elms,  where  he  has  also  been  engaged  in  teaching 
the  apprentices'  evening  science  classes. 

Hyderabad-Deccan  Items.— Syed  AH  Hussan,  Offi- 
ciating Revenue  Settlement  Officer,  is  appointed  to  be 
a  member  of  the  Irrigation  Board  during  the  time  he 
holds  that  office.  Mr.  Heenan,  Superintending  Engineer, 
has  recommended  that,  as  an  experiment,  the  irrigation 
of  the  Eastern  Division  should  be  made  over  to  the 
Senior  Executive  Engineer.  Messrs.  Taylor,  Bridges  and 
Schoefeer,  Assistant  Engineers,  N.  G.  S.  Railway,  have 
been  transferred  from  No.  2  Section  and  posted  to  do 
duty  on  the  new  open  line.  It  is  expected,  unforeseen 
circumstances  apart,  thai  the  Railway  extension  to 
Bonakuilu,  a  distance  of  about  .32  miles,  will  be  thrown 
open  to  public  traffic  on  or  about  the  middle  of  July.  Mr. 
Furnivall  has  left  for  Simla;  the  object  of  his  trip  appears 
to  be  a  consultation  with  His  Excellency  the  Viceroy  in 
the  interest  of  the  line  at  the  present  crisis.    The  sinking 


of  an  artesian  well  in  the  bed  of  the  Husain  Saugor, 
near  Nalaguta,  which  is  to  supply  daily  about  .50,000 
igallons  of  water  for  consumption,  has  been  suddenly 
brought  to  a  standstill  by  an  accident. 

State  Railway  Superior  Revenue  Establishment.— 
We  regret  to  learn  that  the  Government  of  India  are 
now  afflicted  with  a  surplus  of  traffic  and  locomotive 
officers,  and  are  at  their  wits'  end  to  know  what  to  do 
with  them.  The  most  of  these  gentlemen  are  on  the 
"  non-pensionable "  establishment,  and  at  the  present 
financial  crisis  we  would  suggest  that  advantage  be  taken 
for  getting  rid  of  the  inefficient  and  least  successful 
officers  by  giving  them  the  usual  notice,  just  as  a  gua- 
ranteed railway  would  do.  It  is  also  possible  that  the 
State  has  "  pensionable  "  officers  that  come  under  the 
same  category,  and  are  oblivious  to  the  fact  that  a  State 
railway  must  be  worked  as  a  remunerative  concern,  and 
this  desirable  end  cannot  be  attained  so  long  as  Govern- 
ment persist  in  the  maintenance  of  extravagant  and 
inefficient  officers,  and  annually  give  increments  to 
their  salaries  as  a  matter  of  course  without  ever  raisins 
the  question  as  to  whether  they  are  really  worthy  of  it. 
We  would  recommend  the  compulsory  retirement  of  such 
to  the  serious  consideration    of  the  Government  of  India. 

The  Statue  of  the  late  Mr.  Thomas  Ormiston, 
CLE.— The  statue  of  the  late  Mr.  Thomas  Ormiston,  who 
designed  and  successfully  carried  out  the  construction 
of  the  Prince's  Dock  in  Bombay,  has  finally  been  erected 
in  the  University  Gardens  at  the  east  of  the  Sir  Cowasjee 
Jehangeer  University  Buildings,  and  will  be  unveiled 
this  afternoon  by  Sir  Henry  Morland.  The  statue  is  the 
work  of  Mr.  John  Mossman,  a  member  of  the  Royal  Scot- 
tish Academy,  who  has  produced  some  excellent  and 
artistic  statues,  among  them  being  the  one  erected  in 
memory  of  the  late  Dr.  Livingstone,  the  great  African 
traveller.  The  statue,  which  is  of  the  finest  statuary 
marble,  including  the  plinth,  is  about  6  feet  4  inches  high, 
the  pedestal,  which  is  of  Sicilian  marble,  being  4  feet 
high.  The  pedestal  rests  on  a  plinth  of  Bombay  basalt, 
which  is  about  2  feet  high.  The  statue  represents  the 
deceased  standing  erect  with  a  note-book  in  his  left  and 
a  pencil  in  his  right  hand,  as  if  he  is  about  to  take  notes 
of  things  that  he  sees  around  him.  Those  of  his  friends — 
and  there  are  a  host  of  them — who  have  seen  the 
statue  pronounce  it  to  be  an  admirable  likeness. 

The  Gazette. — This  week's  P.  W.  D.  Notifications  are 
of  rather  more  than  ordinary  interest  and  importance. 
Colonel  .J.  Steel,  R.E.,  is  appointed  Chief  Engineer  to 
the  North-West  Provinces  Government  in  the  Public 
Works  Department,  in  succession  to  the  late  Colonel 
Ward,  and  a  better  selection  could  not  have  been  made. 
Colonel  Steel  is  deservedly  popular  with  all  branches  of 
the  Department,  and  is  one  of  the  "  coming"  men  in  it. 
Lieutenant-Colonel  W.  Cumming,  R,E.,  is  appointed  Chief 
Engineer  Burma.  Colonel  Cumming  is  fortunate  for  a 
Superintending  Engineer,  3rd  class  (temporary,  2nd  class.) 
He  however  possesses  the  desideratum  of  local  knowledge 
which  could  not  be  well  ignored.  Mr.  E.  Martin  is  appoint- 
ed to  officiate  as  Chief  Engineer  to  the  Bengal  Govern- 
ment, in  the  Public  Works  Department,  Building  and 
Roads  Branch.  We  have  already  expressed  our  views  on 
this  appointment— anent  which  there  can  be  no  divergence 
of  opinion.  Mr.  H.  White  is  appointed  Superintending 
Engineer  in  Upper  Burma,  to  which  Province  he  is  trans- 
ferred from  Hyderabad,  Deccan.     This  is  negative  promo- 
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tion,    and,    under    the     circumstances,    a   most    unfair 
change. 

The  Mysore  P.  W.  D. — Recently  the  Secretary  to 
Government  of  Mysore,  D.  P.  W.,  submitted  a  revised 
scale  of  Engineer  establishment  for  the  local  D.  P. 
Works,  which  the  Durbar  has  sanctioned.  Under  this 
revision  the  following  promotions  take  place :  Mr.  T. 
Inman,  Executive  Engineer,  1st  grade,  Rs.  600  to  Rs.  7.50 
per  mensem ;  Messrs.  R.  T.  Scaldwell  and  V.  H.  Karvi, 
Executive  Engineers,  2Qd  grade,  Rs.  500  to  Rs.  600 ;  Mr. 
E.  R.  Soobarayer,  Executive  Engineer,  3rd  grade,  Rs.  400 
to  Rs.  500 ;  Mr.  D.  Sitarama  Row,  Assistant  Engineer,  1st 
grade,  to  Executive  Engineer,  4th  grade,  Rs.  300  to  Rs.  400 
Mr.  K.  Prabalada  Kow,  Assistant  Engineer,  3rd  grade, 
to  2nd  grade,  Rs.  200  to  Rs.  250 ;  and  Mr.  B.  Subba 
Row,  Apprentice  Engineer  to  Assistant  Engineer,  3rd 
grade,  Rs.  150  to  Rs.  200.  The  promotions  among  the 
Upper  Subordinate  Grades  are  M essrs.  C.  A.  Welsh  and 
J.  King  from  Supervisor,  2nd  grade  to  1st  grade ; 
Mr.  A.  Munisawmy  Moodliar  from  Supervisor,  3rd  to 
2nd  grade;  Messr?.  W.  Runga  Row,  A  Ramalinga 
Moodliar  and  A.  Jaganatha  Moodliar,  from  Overseer 
1st  grade  to  Supervisor,  3rd  grade,  and  several  minor 
steps  to  other  Overseers. 

Railway  Material  axd  Harbour  Dues  in  India.— 
The  Marquis  of  Hartington  asked  the  First  Lord  of 
the  Treasury,  whether  the  Government  had  come  to  any 
determination,  which  he  could  communicate  to  the 
House,  with  respect  to  the  exemption  from  the  payment 
of  dock  and  harbour  dues,  now  claimed  by  the  Govern- 
ment of  India,  on  shipments  of  material  intended  for 
the  construction,  maintenance,  or  use  of  railways  in 
India.  Mr.  W.  H.  Smith  replied  that  the  Secretary 
of  State  in  Council  for  India  has  come  to  the  deter- 
mination that  in  future  exemption  from  dock  and  harbour 
dues  be  not  claimed  on  the  following  classes  of  goods 
shipped  from  Great  Britain  or  for  ships  carrying  them 
on  account  of  the  Government  of  India:  1,  coal;  2,  all 
rolling-stock  for  railways  ;  3,  permanent-way  for  railways 
4,  all  goods  manufactured  in  this  country  for  use  on 
Railways,  or  being  of  such  a  nature  that  they  cannot  be 
used  except  for  railway  purposes.  Mr.  Sinclair  asked 
whether  the  word  "  dues"  was  intended  to  include  rates 
and  whether  "  coal"  included  coke.  Mr.  W.  H.  Smith 
replied  that  I  have  read  from  the  text  of  the  resolution 
passed  in  the  India  Council,  and  I  have  no  doubt  what- 
ever that  coal  would  include  coke  and  that  dues  would 
include  rates. 

A  Feat  in  Engineering.— "li.j  statistics  connected 
with  the  magnificent  bridge  over  the  Nerhudda,  which 
was  commenced  on  7th  December  1877  and  completed 
on  the  16th  May  1881,  will  not  be  devoid  of  interest 
to  the  profession.  It  consists  of  25  spans  of  wrought-iron 
girders  of  180  feet,  resting  on  cast-iron  columns  tapering 
from  14  feet  to  10  feet,  each  column  being  sunk  to  an 
average  depth  of  123  feet  below  rail  level.  The  total 
length  of  the  bridge  is  4,687i  feet.  The  weight  (aggre- 
gate) of  cast-iron  6,542  tons,  of  wrought-iron  6,692  tons, 
or  a  little  over  3  tons  of  metal  used  per  foot  run.  To 
sink  the  columns  as  much  as  41,384  tons  of  top  weighting 
was  required  beside  the  combined  w(3ight  of  the  columns 
and  the  concrete  they  contain(3d,  which  amounted  to 
19,949  tons,  giving  a  total  of  61,313  tons.  The  depth 
of  the  foundations  of  the  columns  under  the  bed  of  the 
river  varies    from  55  to  104  feet   and   74  to  105.',  feet 


under  low  water.  The  ordinary  columns  were  completed 
in  200  days ;  the  deeper  ones  in  750  days.  The  cost 
is  put  down  at  38  lakhs  or  Rs.  810  per  foot  run.  The 
Engineers  whose  names  stand  forth  iu  relief  in  this 
connection  are  Messrs.  George  Bayly  and  Hargreaves, 
and  they  may  well  be  proud  of  the  fame  achieved 
and  monument  reared  in  India  of  English  skill  and 
power. 

The  Toungoo-Mandalay  Railway. — A  correspondent 
writes  : — Except  the  break  in  the  line  at  the  Myit  Nale 
River,  ten  miles  below  Mandalay,  this  line  might  be  opened 
throughout  for  goods  and  passenger  traffic.  A  tempo- 
rary timber  bridge  had  been  constructed  over  this  river 
upwards  of  twelve  months  ago,  in  the  site  of  the  per- 
manent bridge,  but  this  proved  so  flimsy  a  structure  that 
nothing  but  foot  passengers  and  trollies  have  ever  been 
permitted  to  cross  it  since  completion.  The  piers  of  this 
temporary  bridge  were  so  designed  as  to  leave  sufficient 
space  inside  the  piers  for  the  cast-iron  cylinder  piers  of 
the  permanent  bridge,  but  when  work  was  commenced 
on  the  latter  and  the  rivers  bed  disturbed,  the 
piles  of  the  temporary  bridge  became  loose  and 
naturally  enough  subsided,  taking  the  superstructure 
with  them.  This  was  a  result  which  the  merest  tyro 
might  have  foreseen  and  avoided.  The  permanent  bridge, 
consists  of  four  150'  spans,  with  two  abutment  spans,  appa- 
rently of  50'  to  60'  span,  thus  making  the  total  length  of 
bridge  some  700'.  The  cylinders  of  the  permanent  bridge, 
it  is  understood,  have  been  sunk  some  8"  to  9"  too  low, 
and  are  not  quite  perpendicular,  although  there  is  a  resi- 
dent Executive  Engineer  on  the  work.  On  the  11th  and 
12th  instant  (May)  one  solitary  hammer  might  have  been 
heard  at  work  on  the  bridge,  although  the  girders  were 
(some  at  least)  laying  on  the  platforms  ready  for 
rivetting,  but  the  work  is  practically  at  a  stand  still.  ThU 
probably  means  rapid  progress. 

Burma  Provincial  P.  W.  D.  Upper  Subordinate 
Establishment. — The  following  permanent  promotions 
are  ordered  with  eff'ect  from  the  1st  April  1888 : — 
Sub-Conductor  J.  Watson,  from  Sub-Engineer,  2nd 
grade,  to  Sub-Engineer,  1st  grade  ;  Baboo  R.  D.  Bhatta- 
charjee,  Rai  Sahib,  from  Sub-Engineer,  3rd  grade,  to 
Sub-Engineer,  2nd  grade ;  Mr.  D.  K.  Macdonald,  from 
Sub-Engineer,  3rd  grade,  to  Sub-Engineer,  2nd  grade; 
Mr.  S.  H.  Cully,  from  Supervisor,  1st  grade,  to  Sub- 
Engineer,  3rd  grade ;  Mr.  E.  W.  Bell,  from  Supervisor 
1st  grade,  to  Sub-Engineer,  3rd  grade  ;  Baboo  Chundun 
Lall,  from  Overseer,  1st  grade,  to  Supervisor,  2nd  grade  ; 
Mr.  A.  C.  Martin,  from  Overseer,  2nd  grade,  to  Overseer, 
1st  grade ;  Mr.  C.  O'Leary,  from  Overseer,  2nd  grade, 
to  Overseer,  1st  grade;  M.  Raju,  from  Overseer,  3rd 
grade,  to  Overseer,  "-'nd  grade. — The  following  tertiporary 
promotions  are  made  with  eff'ect  from  the  1st  April 
1888 : — Sub-Conductor  J.  Devine,  from  Sub-Engineer, 
2nd  grade,  to  Sub-Engineer,  1st  grade  ;  Shore  Mahomed, 
from  Sub-Engineer,  3rd  grade,  to  Sub-Engineer,  2nd 
grade ;  Sergeant  W.  Whiteley,  from  Supervisor,  1st 
grade,  to  Sub-Engineer,  3rd  grade ;  Baboo  H.  C. 
Chatterjee,  from  Supervisor,  2nd  grade,  to  Supervisor, 
1st  grade  ;  Sergeant  G.  Bass,  from  Overseer,  1st  grade, 
to  Supervisor,  2nd  grade;  Mr,  G.  W.  Beveridge,  from 
Overseer,  1st  grade,  to  Supervisor,  2nd  grade. — The 
following  Upper  Subordinates  on  probation  are  con- 
firmed in  their  respective  grades; — Mr.  A.  M.  Beatson, 
Supervisor,  2nd  grade  ;  Mr.  A.  F.  D'Silva,  Overseer,  1st 
grade. 


428 


INDIAN  ENGINEERING. 


[June  2, '88. 


(Euvrcnt  ^icto 


Major  Connor,  Executive  Engineer,  Mhow  Division,  died  of 
<mall-pox  last  week. 

The  Secretary  of  State  is  inclined  to  lease  the  Oudh  and  Ro- 
hiitund  Railway  to  another  Company. 

Owing  to  an  accident  to  the  main  gas  pipes,  Colombo  was  in 
darkness  on  the  night  of  the  9th  instant. 

The  Kyoiikmyoung  road.  Upper  Burma,  is  just  being  dressed, 
but  as  to  when  it  will  be  metalled  is  unknown. 

A  NOTE  by  Sir  Theodore  Hope  on  the  Public  Works  Depart- 
ment will  be  issued  with  the  Finance  Committee's  Report. 

LiECTBSANT  LawRENCE,  R.E.,  is  pusted  to  Meean  Meer  for 
daty  in  the  Sirhind  and  Lahore  Command,  Military  Works. 

The  Government  of  India  has  ruled  that  a  military  officer 
receiving  a  consolidated  salary  is  liable  to  Income-tax  on  any 
portion  of  his  salary. 

An  official  jnonograph  on  the  brass  and  copper  ware  manu- 
facture of  the  Punjab  has  just  been  published,  which  is  of  some 
considerable  interest. 

LiBtTTESANT-CoLONEL  W.  J.  Heaviside,  R.E.,  Deputy  Superin- 
tendent, ?nd  grade.  Survey  of  India,  has  applied  for  permission  to 
retire  from  the  service. 

The  experiences  of  Mr.  Griesbach,  of  the  Geological  Survey 
in  Cabul,  are  said  to  be  encouraging,  as  he  has  been  received  and 
hospitably  treated  everywhere. 

Lieutenant  O.  A.  Travers,  r.e.,  is  transferred  from  the  Sirhind 
and  Lahore  Command  Military  Works,  to  the  head-quarters  of  the 
Inspector-General  of  Military  Works. 

Another  proposal  has  been  made  to  Government  for  a  line  of 
rail  between  Arabala  and  Ealka.  The  proposal  is  for  a  line  of 
two  feet  gauge  all  the  way  up  to  Simla. 

The  construction  of  the  tramway  to  connect  the  Mysore  Rail- 
way station  with  the  Maharaja's  Palace  is  being  pushed  on  rapidly. 
The  rails  have  been  laid  already  half-way. 

A  PRIVATE  telegram  states  that  Mr.  H.  S.  King,  M.P.,  has 
obtained  first  place  on  the  8th  of  .June  for  his  motion  regarding 
the  grievances  of  the  Uncovenanted  Service. 

Captain  J.  Shakbspear,  Leinster  Regiment,  and  Lieutenant 
Atkinson,  r.e.,  have  proceeded  to  Diamond  Harbour  on  recou- 
noissaace  duty  in  connection  with  the  Hooghly  defences. 

What  may  be  called  "  works  of  necessity  "  on  the  Landi  Kotal 
plateau  are  to  be  carried  out  during  the  current  year,  special 
regard  being  paid  to  the  provision  of  a  good  water-supply. 

Abddl  Huq  has  secured  a  compromise  with  the  Nizam's  Gov- 
erment  by  the  return  of  the  shares  purchased  in  the  name  of  that 
Government  and  the  refund  of  the  money  he   paid  for  the  shares. 

The  Hall  and  Clock-tower  at  Multan  started  some  time  ago  do 
not  seem  to  be  making  much  progress,  and  the  fine  clock  presented 
by  Lord  Northbrook  is  still  lying  packed  away  in  boxes  somewhere 
or  other. 

Under  the  provisions  of  the  Steam  Boiler  Inspection  Act  the 
Executive  Engineer  and  the  Chief  Engineer  of  the  Government 
Condensers,  Aden,  have  been  appointed  Examiners  under  the  Act 
for  that  port. 

Fbom  an  advance  copy  of  the  last  half-yearly  Report  of  the 
Rohilkund  and  Kumaon  Railway  Company,  we  gather  that  a 
dividend  of  £2-5  per  cent,  for  the  six  months,  free  of  Indian  and 
English  Income-tax,  was  to  be  declared. 

The  construction  work  of  the  Mysore  Portion,  S.  M.  R.,  is 
carried  on  under  the  supervision  of  Mr.  P.  Scott,  Executive 
Engineer.  A  construction  train  ia  now  constantly  working 
between  Bangalore  and  the  construction  points. 

The  Murree  Brewery  Company  are  building  a  new  Brewery 
at  Pindi,  on  a  fine  site  junt  outside  cantonments.  It  promises  to 
eclipse  even  their  Brewery  at  Hora  Gully,  which  is  quite  a  show 
plac<>,  and  is  to  be  ready  for  work  by  the  winter. 

The  Bombay  Port  Trust  complain  that  the  Municipal  Bill  which 
now  awaita  the  sanction  of  the  Viceroy  alters  the  position  of  the 
Trust  in  regard  to  assessment  for  Municipal  purposes  in  a  manner 
that  threatens  to  be  seriously  detrimental  to  the  trade  of  the  Port. 

The  sicknes  of  the  market  for  Indian|Mining  Companies'  shares 
has  been  aggravated  by  a  report  that  the  Mysore  Mining  Com- 
pany's directors  will  not  recommend  a  dividend  in  their  forth- 
coming statement,  but  will  ask  for  more  money  to  carry  on  the 
work. 


Much  discontent  is  prevalent  among  the  employes  of  the  South- 
ern Mahratta  Railway  owing  to  delay  in  the  payment  of  wages. 
The  salaries  for  April  have  not  yet  been  disbursed.  The  blame 
is  attributed  to  the  Dharwar  audit  office,  where  the  work  of 
checking  pay  bills  is  delayed. 

The  old  Fort,  Multan,  is  to  be  handed  over  to  the  Civil  authori- 
ties as  soon  as  that  awful  place — "  the  defensible  post" — is  ready. 
On  this  latter  an  enormous  sum  of  money  has  been  spent,  some 
people  say  wasted  ;  and  a  hotter  or  more  undesirable  place  of 
residence  it  is  hard  to   imagine. 

A  Bombay  paper  says  : — "  A  tender  for  some  lakhs  of  the  new 
issue  for  the  Tansa  five  per  cent,  loan  has  been  made  at  lOSJ. 
When  this  loan  was  first  issued  a  couple  of  years  ago  the  highest 
tenders  did  not  exceed  95  ;  so  that  it  is  obvious  that  the  Municipal 
credit  is  going  up  by  leaps  and  bounds." 

The  Sanitary  Commissioner  of  Madras  recently  addressed  his 
Government  with  regard  to  the  carrying  on  of  wet  cultivation  in 
close  proximity  to  towns  and  villages,  and  expressed  liis  convic- 
tion that  the  uncontrolled  manner  in  which  such  cultivation  is 
carried  on  in  that  Presidency,  must  be  highly  prejudicial  to  the 
public  health. 

It  is  said  that  the  Secretary  of  State,  although  he  has  rejected 
the  proposal  to  pay  the  Uncovenanted  Service  pensions  at  a  fixed 
rate  of  exchange,  ia  disposed  to  allow  two  years  leave  in  20  to 
count  towards  pension,  also  for  the  service  to  count  from  the  age 
of  21  instead  of  22.  The  Government  of  India,  it  is  believed 
would  support  these  proposals. 

Warrant  officers  maj',  on  the  recommendation  of  the  head  of 
their  department,  be  permitted  to  retire  before  completion  of  the 
period  of  sorvice  qualifying  them  for  pension,  provided  the  con- 
ditions are  observed  as  to  length  of  service  as  laid  down  for 
soldiers  of  the  British  Army  obtaining  free  discharge  in  War 
Office  Army  Circulars,  clause  63,  of  1873  and  Royal  Warrant,  1884, 
Article  588. 

A  Bombay  paper  offers  a  timely  warning  to  unsuspecting  handi- 
craftsmen on  that  side  of  India,  who  may  expect  to  find  the 
Indian  Midland  Railway  a  fresh  field  for  employment.  They 
should  get  rid  of  the  notion,  for  at  Jhausi,  we  believe,  there  are 
now  hundreds  of  Europeans  and  natives  who  besiege  the  railway 
offices  and  workshops  for  work  without  success  or  hope  of  any, 
and  the  consequence,  in  some  cases,  has  been  serious. 

The  conclusion  likely  to  be  arrived  at  regarding  the  extension 
of  the  railway  to  Jamrnd  is,  we  believe,  that  the  present  canton- 
ment terminus  at  Peshawur  should  be  given  up  and  the  line  be 
run  from  the  city  station  almost  due  west  to  Hari-Sing-ka-Burj, 
thus  passing  to  the  north  of  the  cantonment  boundary.  Its 
future  extension  to  Landi  Kotal  by  way  of  the  Mullagori  country 
is  a  possibility  too,  as  Mr.  Baker's  recent  survey  of  that  route 
shews  that  such  a  project  is  quite  feasible. 

CoLONEi,  Marshall,  Superintending  Engineer,  Rajputana 
Agency,  has  arrived  at  Indore  from  Ajmere,  and  Mr.  Harris, 
the  Engineer  in  charge  of  Sindia's  P.  W.  Department  from 
Gwalior.  The  former  makes  over  all  the  roads  and  buildings  which 
are  in  Sindia's  territory  to  the  latter.  The  office  of  the  Superin- 
tending Engineer,  Central  India,  has  been  amalgamated  with  the 
Rajputana  Agency,  and  will  be  removed  to  Abu  as  soon  as  the 
buildings   for  the  staff  have  been  completed. 


Jettcrs  ta  tlic  Ctiitar. 


The  Editor  desires  it  to  be  distinctly  imderstood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspotidents.] 

AGRICULTURAL  SHOWS.  ' 

Sir, — Two  or  three  years  ago  I  took  out  a  patent  for  a  sugar- 
cane mill,  and  last  year  I  exhibited  the  said  mill  at  several  of  "the 
Agricultural  Shows  of  Northern  India,  in  nearly  all  of  which  I 
received  the  second  prize,  but  as  in  every  case  my  mill  extracted 
more  juice  from  a  given  quantity  of  cane,  and  nearly  always  in  a 
shorter  space  of  time,  I  think  that  I  was  entitled  to  the  first.  I 
therefore  wrote  and  protested  against  the  decision  of  the  Com- 
mittee to  the  President  of  the  show,  but  never  obtained  any 
satisfaction. 

These  agricultural  shows  are  held  in  Northern  India  every  year, 
and  agricultural  implements  are  occupying  a  more  conspicuous 
place,  but  the  persons  who  are  appointed  to  decide  on  the  merits 
of  the  said  implements  do  not  understand  how  to  do  so.  I  think 
that  the  Engineer  of  the  station  should  always  be  appointed  a 
Member  of  the  Committee,  and  the  points  which  are  to  decide  the 
superiority  of  one  machine  over  another  should  be  published 
beforehand.  Shoidd  you  like  to  take  up  the  matter  in  your  paper, 
I  will  furnish  you  with  full  particulars  as  to  what  was  done  in  the 
last  Agricultural  Shows  of  Saharanpur,  Meerut  and  Muradabad. 
Nahan  Foundry;!  F.R.Jones, 

23,  A/ay  1888.     /  Slate  Engineer. 

[We  should  like  to  hear  again  from  our  correspondent  on  this 
subject,  which  is  of  general  interest,  having  exercised  public 
opinion  much  of  late. — En.,  I.E.] 
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C.  E.  INEQUALITIES. 

Sin,— In  your  last  number  (dated  2GtIi  May)  yon  referred  to  the 
'•Resolution"  relative  to  the  grading  of  II.  E.  Subalterns  on 
their  first  appointment  to  the  P.  W,  D.,  the  object  of  which  was 
to  overcome  the  disadvantages  they  labor  under  in  comparison 
with  Engineers  appointed  from  Cooper's  Hill  and  elsewhere.  We 
the  Civil  Engineers  do  not  regret  this  question  of  inequalities  is 
being  taken  up,  as  we  do  not  grudge  any  benefits  bestowed  on  the 
Military  members  of  the  Department,  knowing  that  before  long 
we,  doing  the  same    work,   must   receive   the   same   emoluments. 

There  are  some  eighty  Royal  Engineers  in  the  Military  Works 
Branch.  Do  these  men  draw  additional  Military  allowances  equal 
to  those  of  their  brother  officers  engaged  on  purely  Civil  En- 
gineering Works  ?  We  would  not  think  so.  We  however  pause  for 
a  reply. 

Again,  do  Majors  Langliarne,  Gore,  Wilkinson,  and  Captains 
Lloyd,  Boddy,  Shone,  White,  Scott,  Glennie,  Speed  and 
Porter,  attached  to  the  Railway  and  other  Branches  of  the 
P.  W.  D.,  and  now  at  the  School  of  Military  Engineering, 
Chatham,  count  the  time  spent  there  as  ordinary  fui lough  or 
special  leave,  and  is  their  pay,  (full  pay  we  believe,  and  in  sterling) 
during  that  time  charged  against  the  Indian  revenues  ?  We  ought 
not  to  think  so,  but  we  must  once  more  pause  for  a  reply.  In  these 
hard  times  we  do  not  think  the  Royal  Engineer  has  either  too 
much  pay  or  too  many  privileges,  but  if  additional  privileges  are 
bestowed  on  him  merely  because  at  fiftes  and  levies  he  dons  a 
uniform  in  which  he  feels  uncomfortable,  by  all  means  let  the 
whole  Department  have  a  more  or  less  fancy  costume,  with  or 
without  unmeaning  titles.  We  Civil  Engineers  will  tliiiik  the 
discomfort  is  cheap  at  the  rate  of  an  additional  hundred  or  two 
a  month,  and  may  be  depended  upon  for  voting  solid  in  its  favour, 
if  the  matter  is  ever  referred  to  ns. 

It  is  unnecessary  to  point  out  that  the  course  of  study  at 
Cooper's  Hill  and  elsewhere  is  longer  than  that  prescribed  at 
Woolwich,  and  is  not  broken  up  by  purely  Military  subjects  ;  con- 
sequently any  additional  Military  information  is  more  than 
counterbalanced  by  a  want  of  theoretical  and  practical  Engineering 
knowledge. 

"  One  AST)  Four  Pixce." 


P.  W.  GRIEVANCES. 


Sir, — I  shall  begin  this  in  a  similar  -manner  to  that  of  your 
correspondent  "  A  Sub  "  in  your  issue  of  the  12th  instant. 

I  was  no  less  surprised  to  read  your  correspondent's  remarks 
against  Rai  Prosuno  Comar  Banerjee  Bahadur,  which  to  any  man 
of  commonsense  were  quite  uncalled  for.  If  your  correspondent, 
who  signs  himself  "  A  Sub,"  is  actually  a  Subordinate  of  the  P.  W. 
D.  he  must  know  that  the  aim  of  every  subordinate  (be  he 
European  or  Native)  is  to  endeavour  by  long  and  faithful  service  to 
get  the  highest  amount  of  pension  procurable— small  it  may  be 
after  a  life  spent  in  the  service.  Babu  P.  C.  Baneijee  will  at  the 
end  of  nearly  34  years'  service  obtain  the  minimum  pension, 
whei'eas  if  interlopers  had  not  been  forced  on  the  Provincial  Branch 
he  would  have  had  after  30  years'  service  the  maximum  pension  of 
Rs.  250  per  month.  I  agree  with  your  correspondent  that  there 
is  great  discontent  in  the  Subordinate  grades,  and  I  feel  sure,  if 
the  grievances  complained  of  are  placed  before  His  Honor  the 
Lieutenant-Governor  of  Bengal,  he  will  endeavour  to  mitigate 
the  same. 

In  the  Classified  List  of  Officers  of  the  P.  W.  D.,  corrected  up  to 
the  1st  April  18P8,  there  are  seven  Sub-Engineers  and  one  Tempo- 
rary of  the  1st  grade.  Looking  down  this  list,  and  examining  the 
services  of  phs  of  the  number,  and  comparing  them  with  those 
ill  the  2nd  and  3rd  grade,  the  question  must  arise — -What  blocks  the 
promotion  ?  The  answer  is,  the  separation  of  the  Irrigation  from 
the  General  Branch  in  1869.  The  majority  of  the  former  being 
juniors  in  the  service  received  rapid  promotion  in  that  Branch, 
and  then,  by  the  amalgamation  of  the  two  Branches,  these  juniors 
••ame  back  to  the  higher  grades — viz.,  Vox,  Morrow,  Fouracres, 
Bama  Churn  Paramanic. 

Yrs.  Mths.  Yk.  Mthf. 


"ake  the  Ist  named 

...     19 

3  service 

17 

1 

1st  grade 

2nd     „ 

...     19 

3      „ 

14 

1 

,, 

3rfl     „ 

...     19 

3      „ 

14 

1 

4th     „ 

...     24 

5       „ 

5 

( 

Take  two  more,  Bartlett  and  Surrnth  C.  Ghose. 

Yrs.  Mlhs.  Yrs.  Mths. 

Ist  named  ...     18    9  service        8     0  1st   grade. 

2nd     „  ...     25  11       „  15     7       „ 

Why  have  the  above  superseded  P.  C.  Banerjee  and  others  of  the 
2nd  grade,  and  even  the  3rd  grade  ?  I  leave  to  others  more  con- 
versant with  s.ich^natters  to  state  how  men  with  19  years  and  3 
months'  service  obtained  promotion  so  early  to  the  1st  grade.  I  can 
only  account  for  this  rapid  promotion  by  the  fact,  that  three  were 
taken  on  from  the  Canal  Company,  that  another  was  sent  to  Burma 
as  an  Assistant  Engineer,  and  finding  the  place  too  hot,  came  back 
to  the  grade  of  Sub-Engineer  ;  and  that  two  have  superseded  their 
seniors  by  luck.  This  disposes  of  Jths  of  the  1st  grade.  How 
then  can  it  be  expected  that  men  with  32,  29,  28,  27,  25  years' 
.lervice   in    the   2nd   and   3rd   grades  ever  hope  to  draw  even  the 


minimum  pension  of  the  1st  grade  before  they  reach  the  barrier 
of  55  years  of  age,  unless  they  are  luiky  enough  through  the 
kindness  of  the  Bengal  Government  to  be  kept  on  for  a  longer 
period  ? 

Then  why  should  any  officer  of  the  Department  be  allowed  to 
go  on  Foreign  Service  out  of  the  P.  W.  D  ?  Take  for  instance 
Mr.  Fouracres  ;  there  is  to  his  credit  4  years  and  10  months 
Foreign  Service  in  the  Calcutta  Municipality.  He  came  back  and 
was  posted  to  the  Department,  obtained  the  Rs.  100  after  10  years 
in  the  1st  grade,  and  immediately  applied  for  furlough  on  half  pay 
for  two  years  to  take  up  work  with  a  private  firm  on  R^.  700  per 
month,  and  will  return  on  the  2nd  September  next.  Here  is  a 
Subordinate  away  from  the  Department  for  a  period  of  six  years 
and  ten  months  with  19-3  service  and  14-1  in  the  1st  grade,  with 
the  maximum  pension  when  he  retires,  vis.,  Rs.  250,  while  others 
who  have  tried  their  very  beat  to  get  on  have  been  baulked. 

I  shall  now  close  with  the  following  remarks.  The  Subor- 
dinates of  the  upper  grades  will  with  me,  I  feel  perfectly  sure, 
thank  His  Honor  the  Lieutenant-Governor  of  Bengal  for  reward- 
ing the  long  and  meritorious  service  of  a  subordinate,  and  it  is  only 
hoped  His  Honor  will  extend  the  same  consideration  to  others 
equally  deserving.  But  His  Honor  cannot  be  aware  that  in  re- 
warding the  meritorious  service  of  one  officer  he  at  the  same  time 
is  inflicting  a  punishment  on  a  number  of  deserving  officers  of  the 
upper  grade  of  Subordinates  who  anxiously  look  forward  to 
pi'omotiou  on  an  officer's  retirement  at  the  age  of  55  years. 

Is  it  not  possible  for  the  Government  of  Bengal  to  recommend 
that  after  a  Subordinate  attains  the  age  of  55  years  his  name  should 
be  removed  from  the  General  List  and  placed  on  a  Surplus  Establish- 
ment similar  to  those  in  the  Railway  IJianch.  This  could  be  easily 
done,  if  it  is  the  desire  of  the  Government  of  Bengal  to  reward  its 
old  servants  with  an  extension  of  service  until  such  time  as 
reported  unfit  for  further  service,  which  lam  glad  to  say  my  friend 
P.  C.  Banerjee  is  not,  nor  will,  it  is  to  be  hoped,  for  years  to  come. 

A  Ehropean  Scb. 
Maij  26,  1888. 


IRRIGATION  PROJECT  MANIA. 

Sir,— Since  Sir  Arthur  Cotton's  scheme  for  improving  the  irri- 
gation of  the  Godavari,  this  Presidency  has  from  time  to  time  been 
startled  with  projects  by  would-be  Cottons.  We  have  had  over 
twenty  since  the  above-named  Engineer  left  India  for  improving 
the  irrijation  of  the  Presidency.  Some  have  been  commenced  and 
stopped  for  want  of  funds  ;  others  shelved  for  the  same  reason, 
or  on  account  of  a  change  in  the  Chief.  In  writing  on  the 
above,  it  is  not  with  any  intention  to  throw  cold  water  on  aspir- 
ing Cottons,  but  to  hint  on  the  necessity  of  Government  being  a 
little  more  prudent  than  they  have  hitherto  been  with  public 
cash.  By  all  means  encourage  officers  prosecuting  schemes  for 
improving  the  welfare  of  the  people.  This  I  consider  a  duty  on  the 
part  of  Government,  but  before  spending  a  lot  of  money,  have  a 
thorough  investigation,  so  as  to  be  certain  that  public  money  is  not 
needlessly  thrown  away.  Several  schemes  have  been  started  and 
stopped  for  want  of  funds  ;  this  is  so  much  money  needlessly 
thrown  away. 

The  would-be  Cottons  support  their  proposed  schemes 
with  glowing  reports  and  any  amount  of  figures,  by  which 
they  shew,  and  honestly  believe  themselves,  that  the  proposed  pro- 
ject will,  after  paying  all  expenses,  including  interest  on  capital 
laid  out,  yield  a  nett  profit  of  so  much,  and  that  so  many  thousand 
acres  of  waste  land  will  be  brought  under  wet  cultivation, 
&c.  Reports  of  this  kind  are  all  very  well  on  paper,  but  are  sel- 
dom, or  never,  borne  out  by  facts.  Take  the  most  favorable 
scheme  that  was  ever  carried  out,  vis.,  the  Madras  Water  and 
Irrigation  Scheme. 

Here  we  have  a  large  reservoir,  with  a  reserve  one  in  the 
Choleaveram  Tank,  the  local  drainage  of  the  two  (Red  Hills  and 
Choleaveram)  being  over  60  square  miles,  with  the  command  of  a 
river  that  is  flowing  throughout  the  year,  thousands  of  acres  of 
land  to  be  cultivated,  being  near  Madras,  and  manual  labor  cheap 
and  plentiful.  If  any  scheme  paid  itself  surely  one  under  the  above 
circumstances  should  do.  Let  us  look  at  facts.  Before  this 
scheme  was  started,  it  was  stated  that  besides  providinsr  Madras 
with  water  there  would  be  sufficient  to  irrigate  8,571  acres 
of  land,  which  at  Rs.  7  per  acre  would  yield  Rs.  60,000  per 
annum  ;  beside  that  derived  by  sale  of  water  to  the  Municipality. 
How  this  statement  has  proved  true  will  be  seen  from  the  report 
for  18791880  on  the  above  scheme,  which  shews  that  although 
several  acres  yielded  two  crops,  the  total  revenue  from  irrig  ition 
did  not  exceed  Rs.  18,000,  and  the  amount  derived  from  the 
Municipality  was  between  Rs.  3,000  and  Rs.  3,600.  Taking  the 
latter  amount,  the  total  revenue  from  all  sources  for  1379-80 
did  not  exceed    Rs.  21,000. 

The  cost  of  the  scheme  up  to  1885  is  about  22  lakhs  of  rupees, 
and  the  revenue  derived,  as  stated  above,  would  not  pay  more  than 
Ij  per  cent,  interest,  and,  if  the  cost  for  conservancy  and  collecting 
be  deducted,  much  less. 

Supposing  this  22  lakhs  borrowed  at  5  per  cent.,  the  annual  loss 
to  Government  is  about  Rs.  77,000.  The  money  spent  on  the  above 
scheme  may  be  considered  well  spent,  as  it  supplies  the  largest 
town  in  the  Presidency  with  water,  but  it  does  not  alter  the 
question   of  saddling     the  country  with   debt.     When  a    scheme 
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undar  the  most  favorable  circumstances  as  it  is  possible  to 
uMkgine  turos  out  a  myth  so  far  as  increase  of  revenue, 
what  will  those  proposed  schemes  under  less  favorable  circura- 
stances,  if  ever  carried  out,  prove  will  be  for  the  coming  generation 
to  know. 

Some  20  years  ago  I  remember  a  scheme  was  propose*!  to 
throw  a  dam  between  two  hilU  through  which  a  river  flowed, 
and  by  means  of  channels  on  either  side  bring  some  thousands 
of  acres  of  waste  land  under  wet  cultivation.  The  scheme  was 
a  very  simple  one,  and  would  not  have  cost  much,  but  was  knocked 
on  the  head  by,  I  think.  Captain  Ryves,  who  was  then  Superintend- 
ing Engineer,  on  the  ground  that  when  the  project  was  completed, 
where  were  the  ryots  to  be  got  to  cultivate  the  wet  lands  ?  Those 
words  of  Captain  Ryves  might  be  used  with  reference  to  the 
Periyar  project,  "  where  are  the  ryots  to  come  from  T'  Anyone  who 
knows  the  Madras  ryots,  knows  that  they  are  like  cats,  fond  of  their 
homes,  from  which  they  will  not  go  unless  driven  by  famine  ;  also 
that  they  are  very  particular  about  water  and  climate.  It  is  a  well 
known  fact  that  about  Periyar  there  is  nothing  but  jungle,  and 
the  climate  for  a  part  of  the  year  very  unhealthy  ;  besides 
the  place  is  infested  with  wild  animals,  especially  elephants.  Is 
it  likely  that  ryots  will  leave  their  homes  to  live  in  a  malarious 
climate  and  cultivate  land  to  fatten  wild  elephants  ? 

The  next  question,  and  the  most  important,  is  of  finance.  Can 
India  spire  the  cash  for  this  gigantic  scheme  ?  If  she  can,  I 
would  recommend  that  she  put  what  irri!;ation  works  she  has 
in  order,  from  which  there  will  certainly  be  large  returns. 

Estimates  for  lakhs  cf  rupees  have  been  sanctioned  for  repairing 
old  irrigation  works,  but  owing  to  want  of  funds  are  not  being 
prosecuted. 

Prudence. 


E3TIMATI\G  THE  HORSE  POWER  OF  STEAM  BOILERS. 

Sir, — Whilst  thanking  Mr.  C.  L.  Phillips  for  the  consider. 
ation  he  gave  to  my  query,  I  need  draw  his  attention,  or  any- 
body eUe's  of  those  interested  in  these  points,  to  the  fact  that 
the  subject  gone  into  is  not  on  the  ground  of  Engineering  consi- 
derations but  on  the  one  of  manaeeroent. 

Of  course,  as  he  implies,  any  Engineer  will  call  grate  area  that 
much  on  which  combustion  proper  goes  on  ;  that  the  dead- plate 
is  not  such  area  is  needless  to  say. 

On  the  other  hand,  a  boiler's  H.-P.  will  ever  remain  an 
indeterminable  value  unless  it-  be  in  a  way  with  a  great  deal  of 
margin  either  side. 

The  rule  according  to  which  the  Calcutta  Commissioners 
determine  the  fees  to  be  paid  for  inspection  is  well  understood 
to  be  an  arbitrary  one,  simply  calculated  to  levy  certain  fees  to 
cover  exj>enses.  approximately  in  proportion  to  size  of  boilers, 
whether  the  H.-P.  bo  arrived  at  is,  or  is  not,  in  correspondence 
with  a  standard  of  mechanical  energy. 

No  doubt  something  like  a  H.-P.  is  mentioneil  by  the 
Commissioners  ;  but  there  is  no  use  whatever  in  that  ;  they 
practically  charge  the  mill-owners  accordini;  to  a  certain  number 
of  superticial  square  feet  of  grate  area,  and  have  set  down  seven 
classes  of  boiler  sizes,  with  seven  different  rates  up  to  Il-i.  50, 
after  which  whatever  be  the  H.-P.  or  size,  no  higher  rate  is 
charged. 

The  formula,  scale  of  fees,  etc.,  are  not  questioned  ;  but  the 
correct  application  of  those  in  every  day's  practice  is. 

It  has  happened  to  me  that  some  of  our  boilers  have  been 
classed  too  high  :  has  that  happened  to  anybody  else,  and  if 
to,  how  was  the  case  settled  ? 

Or  perhaps,  as  the  fees  are  this  year  less  thii;  last  year's 
ones,  nobody  cared  to  check  how  far  their  boilers  were  classified 
in  accordance  with  the  new  rules. 

Perhaps  also  I  would  have  done  the  same,  had  not  my  atten- 
tion been  called  to  the  matter  by  two  large  boilers  by  the  same 
maker  (Galloway),  set  gije  by  side,  identical  in  size,  descrip- 
tion, in  fact,  in  every  respect,  being  classed  one  as  76  H.-P,  the 
other  as  42  H.-P.  In  other  words,  two  boilers  of  exactly  the 
same  dimensions  were  classed  one  22  IL-P.  in  excess,  and  the 
other  12  H  -P.  less  than  the  formula  provided  for,  notwithstanil- 
ing  this  last  being  so  set  as  to  leave  no  room  for  ambiguity  when 
kept  to  strictly.     Indeed  there  seems  to  be  no  rule  at  ail  followed. 

Some  other  boilers  of  ours  have  been  classitied  in  accordance 
with  the  rule,  and  without  including  the  dead-plate,  for  had  the 
dead-plate  been  included,  they  would  have  belonged  to  the  next 
higher  grade  than  they  were  set  in. 

This  case  has  been  a  much  discussed  and  contec ted  one,  neces- 
sitating a  considerable  amount  of  official  correspondence,  without 
bringing  forth  anything  more  to  the  point  to  explain  or  remove 
the  auomally  than  "  it  is  because  it  is  so." 

At  present  my  position  is,  that  in  one  of  our  factories  the 
boilers  of  nearly  the  same  cubic  contents  as  the  other  ones  of  the 
other  factory,  but  having  a  diflTerent  grate  area,  are  set  down  as 
36  H.-P.  through  leaving  out  the  dead-plate,  and  so  are  in  the 
third-class  of  rates,  namely,  Rs.  25  ;  whereas  if  the  dead-plate  be 
included  they  would  be  in  the  fourth-class,  that  isRs.  30. 

In  the  other  factory  some  boilers  are  set  down  as  64  H.-P. 
through  including  the  dead-plate,  which,  if  left  out,  as  in  the  above 
cai«,  would  become  64  H.-P.,  and  be  in  the  fourth-class  of  rate 
(Ra.  30);  but  they  have  been  set  in  the  5th  class  (Rs.  35.) 

The  diflference  in  point  of  fees  paid  is  not  much,  and   would  not 


be  worth  the   trouble,  were  it  not  that  one  has  to  be  careful  of 
interests  entrusted  to  him. 

But  what  is  not  to  be  passed  over  so  easily  is  the  attempt  of 
covering  a  first  mistake  by  making  somebody  else  bear  the 
consequences  of  it,  and  clapping  on  H.-P.  so  as  to  come  up  to  the 
original  total  fees,  and  even  a  little  over  it, 

r  was  made  to  understand  that  I  must  pay  that  fee  and  be 
satisfied  with  the  decision  arrived  at  by  "  one." 

I  am  much  mistaken  if  this  is  not  an  attempt  at  "  rough  shod 
riding  "  over  people. 

I  do  not  think  that  I  or  anybody  else  should  be  so  easily 
satisfied  (besides  paying  extra  for  it)  and  stand  passively  such 
proceeding. 

Neither  do  I  believe  that  any  of  the  Commissioners  could 
uphold  such  proceeding,  and  I  must  appeal  against  it  to  higher 
authorities  than  that  "  one." 

So  I  need  previously  seek  as  much  information  as  may  be 
obtained  through  Engineering  papers  from  mill-owners  or  steam- 
users. 

This  is  so  much  the  more  required  as  such  case  is  not  at  all 
considered  in  the  whole  of  the  regulations,  but  only  those  appeals 
of  owners  against  repairs  or  alterations  considered  necessary  for 
safe  working  have  been  provided  for. 

G.  Dhbekn. 

Calcutta  Ice  Association  ;1 
Muy  23, 1888.  J 


JEYPUR  GAS    WORKS. 


Sir,—  Your  editorial  reviewing  ray  annual  report,  the  correct  view 
you  take  in  giving  the  Jeypore  rulers  their  well-deserved  praise, 
and  your  advice  to  Municipalities  and  others  concerned  to  study 
such  reports,  affords  me  the  occasion  to  give  you  further  infor- 
mation on  the  practicability  of  Oil  Gas  for  India,  which  might 
be  of  interest. 

In  England,  where  coals  are  abundant  and  clieap,  and  where 
large  funds  are  invested  in  Coal  Gas  Companies,  no  great  attempts 
had  ever  been  made  to  employ  oil  gas,  even  where  it  would  have 
been  of  advantage.  On  the  Continent,  where  coals  cannot  be  had 
at  such  low  rates  as  in  England,  more  practical  use  is  made  of  oil 
gas  ;  and  as  far  as  India  is  concerned,  excepting  a  few  sea-shore 
towns,  and  such  cities  as  have  coal-mines  within  a  short  distance, 
I  think  oil  gas  will  favorably  compete  with  any  other  light. 

Oil  gas  is  best  known  as  Pintch's  gas,  and  much  controversy 
had  been  going  on  lately  as  to  the  best  mode  of  manufacturing 
this  gas.  No  end  of  patents  had  been  claimed,  which  have,  I  don't 
doubt,  all  very  well  answered  in  the  Laboratory,  but  very  few 
would  stand  a  practical  test.  There  are  but  few  Engineers  with  a 
practical  knowledge  of  oil  gas.  As  this  industry  is  by  itself  not 
very  old,  and  as  most  of  the  works  are  but  small,  it.gives  little 
chance  to  good  Engineers  to  gain  a  real  practical  knowledge.  The 
greatest  mistake  almost  all  theoretical  men  had  been  making  was 
that  they  should  generate  this  gas  by  a  low  heat.  To  make  the 
best  and  most  gas  out  of  any  oil  or  fatty  substance  it  is  not  only 
necessary  that  retorts  are  almost  white  red  hot,  but  it  is  also  most 
necessary  that  the  flame  shall  with  a  free  draft  of  the  oven 
beat  constantly  against  the  retorts. 

This  gas  can  be  generated  from  any  fatty  substance,  and  is 
generated  on  the  Continent  from  all  kinds  of  dirty  refuse  oils 
which  are  of  little  commercial  value.  I  know  large  wool  washes 
in  Germany,  where  the  fatty  substance  washed  off  the  wool  is 
collected  and  used  for  generating  oil  gas.  Others  collect  the  dirty 
grease  of  Railway  axle  carriages,  and  cotton  waste  saturated 
with  oil  from  large  workshop.s,  to  generate  gas  from  ;  crude 
naptha,  petroleum  an:l  the  refuse  oils  from  petroleum  refi- 
neries are  a  most  valuable  material  for  generating  oil  gas,  and 
are  by  far  preferable  to  any  vegetable  or  heavy  animal  oils  and 
fatty  substances. 

For  India,  where  for  the  transport  of  material  long  and  heavy 
Railway  expenses  have  to  be  incurred  to  up-country  towns,  the 
oil  gas  is  the  only  one  which  can  be  used  with  advantage,  for 
reasons  which  I  shall  try  to  explain  in  the  following  : — 

\st. — The  oil  gas  is  much  more  powerful  than  coal  gas,  and  is 
when  compared  with  the  latter  as  1  to  2f,  that  is,  an  oil  gas  jet  con- 
suming one  cubic  foot  gas  has  the  same  lighting  power  as  a  coal 
gas  jet  consuming  2^  cubic  feet. 

Consequently  the  whole  plant,  as  apparatus,  gasometer  and 
pipes  are  required  to  be  in  this  proportion  only,  vh.,  as  1  to 
2^  ;  consequently  the  cost  of  outlay  for  the  plant  is  comparatively 
much  smaller. 

2»trf.— The  oils  give  a  much  larger  quantity  of  gas  than  coals  ; 
from  one  ton  petroleum  or  petroleum  refuse  the  average  gas 
generated  is  32,000  cubic  feet,  whereas  the  outturn  of  best 
Indian  coals  is  hardly  more  than  15,000  cubic  feet.  Taking  in 
account  that  the  32,000  cubic  feet  oil  gas  generated  from  the  one 
ton  of  oil  will  have  a  lighting  power  of  80,0(X)  cubic  feet  coal  gas,  it 
is  required  that  six  tons  of  coal  be  used  and  Railway  freight  paid 
for  to  obtain  the  same  light  from  one  ton  of  oil. 

Zrd. — Oil  gas  containing  less  impurities  than  coal  gas, 
does  not  require  much  purifying,  and  the  process  being 
simple,  it  is  therefore  the  only  gas  that  could  be  advantage- 
ously employed  in  small  works,  as  for  lighting  eingle 
residences,  hospitals,  military  barracks,  Railway  stations  and 
factories,  &c.     Any  intelligent  native  fitter  will  be  able  to  carry  on 
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a  small  work  of  this  kind  after  receiving  a  short  practical  instruc- 
tion. 

For  lighting  up  Railway  carriages  and  bays  in  river  beds 
no  other  gas  but  oil  gas  can  be  used,  as  this  is  the  only  gas  which 
can  be  compressed. 

As  a  professional,  I  always  made  more  than  casual  observations 
wherever  artificial  light  is  concerned,  and  I  never  could  under- 
stand why  Indian  Railway  Companies  never  yet  attempted  to 
supersede  their  present  primitive  mode  of  lighting  Railway  cars. 
In  no  country  in  the  world  are  longer  Railway  journeys  made  than 
in  India,  t-nd  I  think  everyone  feela  the  want  of  a  good  light  on 
long  journeys.  If  oil  gas  were  in  any  way  more  costly,  it  would 
then  be  easily  understood  why  the  comfort  of  the  public  is  not 
taken  into  consideration  ;  but  as  the  lighting  of  Railway  carriages 
by  oil  gas  would  come  cheaper  than  the  present  lights,  it  must  be 
known  to  Indian  Railway  Companies  only  why  they  stick  to  the 
present  mode  of  lighting,  which  is  just  the  same  primitive  light 
as  was  used  at  the  time  when  Railways  were  invented. 

Lately  I  had  been  consulted  by  an  Indian  Railway  Company 
about  lighting  Railway  carriages  with  gas.  According  to  my  esti- 
mates the  cost  of  lighting  one  lamp  would  be  2i  annas  per  diem  of 
ten  hours  inclusive  of  all  charges,  interest  on  capital  for  plant  and 
carriage  fittings,  pay  of  establishment,  maintenance  and  cost  of 
material.  I  think  this  should  favorably  compete  with  oil  lamps,  not 
considering  the  greater  lighting  power  and  comfort  to  the  travelling 
public  at  all. 

At  present  the  cheapest  oil  for  this  purpose  to  be  used  in  India 
is  American  and  Russian  kerosine  oil.  The  crude  oil  or  the 
residuals  from  crude  oil  refineries  would  be  by  far  better  for 
the  purpose,  but  as  the  demand  is  small  in  India,  this,  although 
available  for  much  leas  than  half  the  price  of  the  purified  oil, 
would  cost,  under  present  circumstances,  much  more  than  the 
refined  kerosine  oil,  as  higher  freights  would  be  charged  for  it  on 
steamers  and  Railways  than  for  the  pure  oil.  Very  likely  when 
once  the  advantage  of  this  gas  for  India  will  be  more  appreciated, 
larger  quantities  will  be  required,  so  that  separate  steamers 
could  be  chartered  for  it  and  Railway  Companies  could  be 
induced  to  build  separate  trucks  for  carrying  these  oils  as  they 
do  in  Europe  and  America,  at  a  cheaper  rate.  We  might  then 
have  a  cheaper  material  for  this  purpose.  And  should  the 
•Government  of  India  once  open  the  oil-fields  of  this  country,  or 
companies  concerned  in  Burmese  oil  wells  better  study  their  in- 
terests than  they  do  now,  we  might  have  then  a  cheaper  material 
for  generating  this  gas. 


May  22,  1888. 


S.  J.  Tellery, 
Supdt.,  Gas  Works,  Jeypore. 


THICKNESS  OF  WATER  PIPES  UNDER  PRESSURE. 

Sib, — Some  years  ago  I  had  occasion  to  go  into  the  question  of 
the  thickness  required  in  water  pipes  under  pressure,  and  what 
follows  is  the  result  of  that  investigation. 

The  theoretical  formula  for  arriving  at   the   necessary  thickness 
p.p 
for  cast-iron  pipes  is  :  i  =  -^zr^  >  where  t  =  thickness  of  pipe  in  inch- 
es, R=inside   radius  in  inches,    P=  working  pressure  in    lbs.   per 
square  inch,  c  =  ten8ile  strength  of  cast-iron  in  lbs.  per  square  inch. 

It  is  obvious  that  for  practical  purposes  the   R   below    the   line 

P'R 

may  be  left  out,  then  t  = " 

The  value  of  c  ranges  from  14,000  to  16,000  lbs.  In  practice  it 
is  usual  to  fix  upon  some  factor  of  safety  whereby  c  is  divided. 
Some  Engineers  then  add  a  constant  to  the  calculated  thicknesses 
of  the  pipes,  in  order  to  resist  the  shocks  they  are  liable  to.  The 
factor  ranges  from  4  to  10,  the  constant  from  0  to  '60". 

The  pressure  of  water  is  taken  by  most  authorities  to  equal 
•433  H,  where  H  =  tbe  weight  of  the  column  of  water  to  be 
supported. 

(a.)— Molesworth  (Pocketbook,  p.  209.,  ed.  1880)  gives  : 
<  = -000054  Hd-t-;v, 
=  •000125  Pd-t-.i7, 
=  •000250  P-R  +  ^60',  &c., 

=  4,000  +-«0'*<=- 
where  J= diameter  of  pipe  in  inchea=2  R,  and  .v=coustant  to 
be  added. 

He  takes  c  =  16,0001b8.,  his  factor  of  safety  is  4,  and  his  constant 
is  '60"  for  pipes  from  50"  to  30"  in  diameter 
•50        „  30"  to  12"  „ 

•37        „     less  than  12"  „ 

His  factor  is,  therefore,  small  and  his  constant  large. 

(6.)— tlale  (Glasgow  Water- Works)  also  takes  c=  16,000,  but  his 
factor  of  safety  is  twice  as  large  as  (a),  being  8.  He  says  that  the 
constant  to  be  added  to  this  depends  entirely  on  circumstances, 
and  that  his  practice  is  to  increase  his  targe   pipes  X'  at  a   time. 

PR 
Applying,  however,  the  formula  .r=  o^qq  —t  to  the  table  published 

in  Molesworth  (p.   210),  we    find  that  his  constant  is  -25,"  if  we 
take  the  nearest  |"  for  pipes  over  20"  in  diameter,  the  nearest  J" 


for  pipes  over  18"  in  diameter,  the  nearest  i'«"  for  pipes  over  0"  in 
diameter,  and  taking  the  highest  numbers  for  choice. 
Gale's  formula  is  therefore  :  t  =  -00500  PR  -{-  -25". 

~  2,000+  ^^' 
(c.)— Armstrong  (Elswick  Factory).  Here,  I  believe,  the  formula 
in  use  is  :    t  =-00446  P-R-f- 40" 

=  27240  + "^^ 
With  c  =  16,000  the  factor  of  safety  is  a  little  over  7  and  cast-iron 
i.'»  taken  as   bearing  a  ton  against  Gale's  2,000lbs.,    but  a  heavier 
constant  is  added.     This  formula  is  the  result  of  extensive  experi- 
ments made  on  cast-iron  pipes  and  cylinders. 
(cJ.)— Spon  (Diet,  of  Eng.  Art.,  Pipes,  p.  26—55)  gives  the  formula 

t  =  —^  ,  where  c  =  15,000  and  the  factor  of  safety  10.     His 

formula  is  therefore  equivalent  to  <  =  ^000667  P'R, 

PR 
~  1,500 

This  is  stronger  than  anything  we  have  come  to  as  yet ;  but 
then  he  adds  no  constant  for  shocks,  &c.  He  quotes  Molesworth 
as  given  above  and  shews  that,  with  a  10"  pipe,  there  is  not  much 
diflference  between  the  methods. 

(«.)— French.  Spon  then  proceeds  to  give  the  formula  used  in 
Paris  and  in  other  large  French  towns  as  :  <  =  •0016?id  -I-  •008w, 
where  t  and  d  —  thickness  and  diameter  in  metres,  n  =  "  effec- 
tive" pressure  in  atmospheres  per  square  metre. 

To  reduce  this  to  our  English  form  <  = -000218  P-R  +    "SIS", 

_  P:^  ,  .315. 

"4,569  +  ■"°- 
This  gives  a  lighter  pipe   than  would  be  considered  safe  here  ; 
the  factor  of  safety  being  only  3^,  and  the  constant  added  smaller 
than  Armstrong's,  whose  factor  is  7. 

(/.)— French.  Taking,  however,  the  "effective"  pressure  to  mean 
the  proof  pressure  or  twice  the  working  pressure,  we  get  : 

<  = -00436  PR  -I-  -315" 
PR 

~  2,284  +  '^^^  > 
which  is  singularly  near  (h)  and  (c). 

(flr.)— Humber  (on  the  Water-supply  of  Cities  and  Towns,  p.  189 
ed.  1876)  quotes  Molesworth  as  given  above,  and  a  formula  of 
Mr.  Hawksley  is  also  mentioned.  This  is  ■.t  =  -\9>  yfdT  \  but  as  this 
method  ignores  any  difference  due  to  different  pressures  it  ia  not, 
I  believe,  generally  used. 

P'R 

(A )— Humber  takes  the  formula  <=  j5ooq_j^  and   adds  that  it 

is  often  necessary  to  make  pipes  of  thicker  metal  than  this,  which 
is  true  enough, 
i.— Latham.    At  page   295  of  Humber's  work  is  given  a  table  of 

P'R 
Mr.  Latham's  pipes.    By  applying  to  this  table  c  =  -t-,    I  find 

that  the  formula  used  is  <=  •000669  PR 

PR 

~  1,495 

or  practically  the  same  as  (d). 

,      T,     ,  .        .        .,      ,         ,       thickness     head  of  water     .  , 

*. — Rankine  gives  the  formula  :  -p 7 — = rinv>A —  ,with 

"  diameter  12,000       ' 

c  =  16,000.     The  factor  of  safety,  in  this  case  is  6,  and  pipes  made 

according  to  this  method  would  be  strong  enough,  were  it   not  for 

the  sudden  shocks  they  are  liable  to  and  for   which  the   formula 

makes  no  provision,  it  being    <=  0003845  P-R 

PR 


~  2,601" 

Abstract. 

(a.)— Molesworth 

t  =  -000250  P-R  +  -60"  &c.,  =  ^^  +  .eo". 

(6.)- Gale 

=  •OOOSOO  PR  +  -25"         =  ~Q  +  '25 ". 

(c.)— Armstrong 

=  -0O0446  PR  +  40"        =  ^q+  40 '. 

(d)— Spon 

=  000667  P-R                 =^^5^,. 

(e.)— French 

=  000218  PR  +  -315"      =  ^g  +  :315'. 

(/.)—  ditto 

=  -000436  P^R-h-315"      =^4  +  -315". 

{i )— Latham 

=  000669  PR                 =^3k' 
1,495 

(i-.)— Rankine 

=   000384  PR                 =21601' 

Ernest  Benedict, 

v.^Rwi,  N.  W.  P. 
May  24,  1888. 
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THE  BETWA  CANAL,  NORTH-WEST  PROVINCES. 
Preliminary  Enquiries  and  Opinions. 

A  Selection  from  the  Records  of  the  Govcrunient  of 
India  on  the  Betwa  Canal  Project  just  issued  is  ratlicr 
voluminous,  but  then  likewise "  it  is  exhaustive,  and  em- 
bodies the  views  and  opinions  of  a  great  number  of  Reve- 
nue and  Canal  authorities  on  the  subject  of  Irrigation. 
The  Betwa  Canal  has  a  history  of  its  own.  Its  salient 
features  may  be  thus  epitomized. 

The  first  proiwsal  for  the  construction  of  a  canal  from 
the  Betwa  wa.s  made  by  Major-General  (then  Captain) 
Strachey,  dated  November  1855.  An  establishment  pro- 
vided to  investigate  the  subject  perished  in  the  Mutiny. 
In  1859  the  question  was  ag-ain  considered,  but  nothing 
was  done  until  the  end  of  1867,  when  Lieutenant 
Home.  R.E.,  was  directed  to  conduct  the  enquiry :  and 
accordingly,  in  1867-68,  the  country  was  examined  with  a 
view  to  ascertain  its  capabilities  for  the  projection  of  canals. 

In  AugTist  1868,  Lieutenant  Home  submitted  a  preli- 
minary report  which  established  that  it  is  practicable  to 
utilize  the  waters  of  the  Betwa  River  for  irrigating  the 
tract  enclosed  by  the  three  rivers — Jumna,  Pahoqj  and 
Betwa.  Therefore,  further  and  more  complete  investiga- 
tions were  ordered,  and  in  September  1868,  definite  in- 
structions for  prosecuting  the  enquiry  during  the  ensuing 
.season  were  sent  to  Lieutenant  Bagge,  U.K.,  who  had  in 
the  meanwhile  relieved  Lieutenant  Home. 

Before  leaving  India  Lieutenant  Home  sent  in  a  more 
detailed  project  for  a  Betwa  Canal.  The  cost  was  estima- 
ted at  Rs.  19,29,246,  the  income  at  Rs.1,52,500,  or  7-9  per 
cent. 

Mr.  Anderson,  Superintending  Engineer,  was  now 
deputed  to  examine  the  projected  alignment  of  the  Betwa 
Canal.     The  conclusions  he  came  to  were — 

I.  That  Pareecha,  the  site  fixed  by  Lieutenant  Home, 
is  the  best  position  for  a  weir. 

II.  That  for  four  or  five  months  of  the  year  1,000  cubic 
feet  of  water  could  be  depended  on,  even  in  years  of  defi- 
cient rainfall. 

III.  That  further  investigation  wa-s  needed,  however, 
before  the  alignments  could  be  definitely  fixed  ;  and  that 
until  this  was  settled  work  should  not  be  begun. 

The  Chief  Engineer  agreed  to  these  conclusions,  and  de- 
cided that  the  head  of  the  new  canal  should  be  fixed  at 
Pareecha. 

In  November  1869,  Lieutenant  Bagce,  RE.,  submit- 
ted a  detailed  project  and  estimate  for  the  Betwa  Canal, 
including  provision  of  storage  for  water  in  the  bed  of  the 
river  with  a  view  to  perennial  irrigation.  But  the 
amount  of  the  estimate,  90  lakhs,  was  prohibitive ;  and  as 
Lieutenant  Bagge  was  obliged  from  ill-health  to  go  to 
England,  where  he  died,  and  as  Mr.  Anderson's  services 
ceased  to  be  available  on  account  of  his  employment  in 
super\-ising  the  construction  of  the  Agra  Canal,  the 
rjuestion  of  the  Betwa  Canal  was  shelved  until  April 
1872,  when,  after  the  country  had  been  visited  by  Sir 
W.  Muir  and  the  Chief  Engineer,  the  approval  of  the  Gov- 
ernment of  India  was  solicited  to  the  preparation  of 
detailed  estimates  of  a  scheme  limited  to  affording  irri- 
gation for  nibbee  and  monsoon  khureef,  and  excludinc 
mar  soil  from  pre.s<;nt  consideration. 

In  .June  1872,  the  Govenment  of  India  .sanctioned  the 
preparation  of  detailed  estimates ;  but  desired  that  the 
eventual  irrigation  of  mar  soil  should  be  contemplated  in 
designing  the  works ;  and  that  a  full  discus.sion  of  the 
question  of  returns   should  at  the  same  time  be  gone  into. 

After  all  the  weir  was  finally  built  at  the  Khurd 
hit*  and  the  canal  was  opened  in  September  1885. 

The  Betwa  Canal  Project  is  remarkable  for  the  height 
and  length  of  the  weir  in  the  river  to  raise  and  force 
the  water  into  the  canal.  It  is  moreover  an  instance 
of  providing  irrigation  under  the  most  adverse  financial 
conditioas.  We  have  here  a  weir  with  a  very  dubious, 
erratic  water-supply,  and  a   country   requiring  extremely 


costly  works :  (a)  to  obtain  the  command  of  land ;  (b) 
to  get  over  excess  fall;  and  (c)  to  give  adequate  pro- 
vision for  drainages. 

The  State  paper  we  have  under  review  contains  also 
several  interesting  discussions  as  to  the  probable  effect  on 
the  agricultural  system  of  the  Betwa  Doab  of  the  intro- 
duction of  canal  irrigation.  The  plans  arc  the  poorest 
part  of  the  selection.  The  best  map  sho^vs  the  drainages 
and  the  main  and  minor  channels  of  the  canal.  Another 
one  gives  the  reach  of  the  weir  at  the  head  of  the  canal 
on  a  large  scale.  The  physical  geography  of  the  Bet^N'a 
Doab  is  detailed  in  the  following  extract  : — 

The  triangular  space  extending  fromlatitude  25°  42'  30* 
N.  to  the  River  Jumna,  bounded  on  the  east  by  the 
Pahooj,onthe  we.st  by  the  Betwa — its  affluents — and 
embracing  an  area  of  some  1,500  square  miles,  forms  the 
irrigation  field  of  the  proposed  Betwa  Canal.  Higher 
up  the  Doab,  the  country  presents  generally  an  undulat- 
ing surface,  alternating  in  hills  and  valleys,  broken  here 
and  there  by  quartz  dykes,  and  huge  disintegrating 
masses  of  granite  and  its  associate  rocks. 

The  proximity  of  these  rocks  to  the  surface,  and  the 
irregularity  of  the  elevations,  which  possess  no  natural 
connected  form  of  anticlinal  axis,  together  vnth  the  rapid 
outfixU  of  the  country,  present  formidable  obstacles  to  the 
construction  of  a  large  canal  from  a  much  higher  point 
on  the  Betwa  River  than  that  now  selected  ;  and  this  is 
further  prevented  by  the  necessity  of  having  to  fall  back 
upon  the  bed  of  the  Betwa  itself  as  the  only  available 
storage-basin  for  the  proposed  canal  in  seasons  of  extreme 
drought. 

The  different  soils  can  be  brought  under  four  principal 
heads : — 

(1)  Mar  ...     Black  soil. 

(2)  Kabar  . . .     Rich  loam. 

(3)  Purwa  . . .     Sandy  soil. 

fCoarse  sandy  soil 


(4)     Rakur 


I 


some- 
times containing  nodu- 
ules  of  kunkur,  at  others 
masses  of  quartz,gravel- 
beds,  &c. 


Out  of  the  528,000  cultivated  acres,  800,000  acres  may 
be  said  to  be  "  mar"  soil  ;  it  is  black,  friable,  very  reten- 
tive, expands  greatly  under  moisture,  contracts  as  it  parts 
with  it,  leaving  a  surface  cut  up  by  a  network  of  fissures, 
fertile  without  irrigation. 

A  minute  by  Sir  W.  Muir,  K.C.S.I.,  Lieutenant- 
Governor  of  the  North- Western  Provinces,  gives  an 
idea  as  to  how  where  the  rainfall  is  precarious 
and  uncertain  the  value  of  land  as  an  investment  depends 
upon  IiTigation  Works. 

He  says  : — -I  know  few  parts  of  the  country  (the  Bhutti- 
ana  territory  perhaps  excepted)  for  which  canal  irrigatiori 
would  prove  a  greater  blessing  than  the  area  which  would 
be  open  to  these  canals.  In  the  Jaloun  District,  the  water 
is  at  immense  depths,  and  wells  consequently  are  sunk 
and  worked  at  an  expense  prohibitive,  as  a  rule,  for 
in-igational  purposes. 

Any  failure  in  the  monsoon  is  therefore  felt  with 
peculiar  severity  in  this  tract.  The  rainfall  is  generally 
more  scanty,  irregular,  and  imcertain,  than  in  the  Doab 
and  the  Trans-Gangetic  Provinces.  At  the  approach  of 
drought,  the  people  are  in  the  habit  of  emigrating  for 
the  time  to  more  favored  quarters.  The  tenure  of 
land  is  consequently  far  less  valuable  and  fixed  than 
where  the  production  is  tolerably  certain.  There  is  less 
accumulation  of  capital  and  less  ability  to  tide  over 
.seasons  of  difficulty.  And  so,  when  drought  and  famine 
do  come,  the  miseries  of  want  and  depopulation  are 
experienced  with  an  intensity  and  duration  quite 
unknown  in  the  more  favored  tracts  to  the  north  of  the 
Jumna  and  Ganges.  It  takes  years  often  for  a  famine- 
stricken  tract  to  recover  itself 

On  these  grounds  I  should  not  be  inclined  to  favor 
any  project  that  did  not  include  an  ample  rubbee  supply. 
It  is  true  that  there  are  great  stretches  of  the  fine  black 
soil   (locally   called  roar,)  which   have   an  extraordinary 
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retentive  character ;  so  much  so,  that  one  finds  the 
rubbec  crops  often  green  and  flourishing  in  February 
though  not  a  drop  of  rain  may  have  fallen  for  five  months 
previously,  if  the  rains  were  good  during  the  monsoon. 
On  the  same  grounds  it  might  be  urged  that  a  plentiful 
watering  in  September  or  October  would  impart  suffi 
cient  moisture  to  pi-oduce  good  rubbee  crops.  Bat  in 
the  first  place,  the  above  remarks  refer  only  to  the  finer 
mar  soils,  and  not  to  the  others  (kabar,  purwa,  and  rakur) 
of  which  the  pariva  (a  light  soil  with  admixture  of 
sand)  is  especially  well  fitted  for  irrigation  ;  next,  the 
effect  of  irrigating  the  black  soils  during  the  rains  or 
immediately  after  is  uncertain  ;  when  wet  they  form  into  a 
miry,  sludgy  mass,  and  which  might  be  difficult  to  work  ; 
and  lastly,  it  is  doubtful,  apart  from  the  last  mentioned 
result,  whether  the  people  would  be  ready  to  take  water  in 
the  khureef,  excepting  underpressure  of  extreme  drought. 
Then  no  doubt,  as  in  the  present  season,  water  would  be 
eagerly  sought  ;  but  I  should  be  unwilling  to  support  the 
project  of  a  canal  likely  to  be  useful  only  in  seasons 
of  drought,  unless  it  were  shewn  to  be  absolutely  impos- 
sible to  construct  one  that  should  answer  also  for  the  spring 
crops  of  ordinary  seasons. 

Experience  in  other  rainless  tracts  shews  that  a  per- 
manent full  rubbee  supply  is  by  no  means  a  necessity.  A 
failuie  may  cause  a  partial  loss,  more  often  a  poor  crop, 
rarely  a  total  loss.  It  goes  without  saying,  however,  that 
the  Canal  Officer  would  naturally,  however,  prefer  the 
certainties  and  ease  of  a  constant  supply. 

The  Settlement  Officer  of  Jaloun,  in  his  note,  dated 
•J  une  1874,  makes  the  following  pertinent  remarks  on  the 
\  alue  of  even  an  uncertain  and  variable  supply  of  canal 
water : — 

The  Secretary  of  State's  despatch   of  23rd   April   last, 

paragraph  2,   noting   that   the   Betwa  Canal  project   is 

.said  to  be  intended  mainly  as  a  safeguard  against  famine 

ill  exceptionally  bad    years,   doubts  if  in    such    years  of 

-canty   rainfall   there  would   be    rain  enough   to    fill  the 

mal.     But  local   drought,   the   evil     to   be   conquered, 

would  not  disable  the  canal.     The  Betwa  rises  in  latitude 

[     23"  14',  longitude  77'  22',   about   two   miles   .south   of  a 

large  lake  near  the  town  of  Bhopal,  and   runs  a  course  of 

360  miles  before  its  junction  with  the  Jumna  at  Hamir- 

pur,  adjoining  our  district ;  about  half  of  this  total  length 

•'^    outside   the   province    of    Bundelkhund.     In  all   the 

\tcnsive    tract   of  country    simultaneous     drought     is 

\tremely   improbable.     For  all  but   the  most   extraordi- 

i.iry  calamity,  therefore,  the  Betwa  for  us  is   likely  to    be 

tilled  with  the  periodical  rains,  and  the    canal  to  serve  its 

purpose  of  saving  our  produce  even  in  seasons  that  locally 

may  be  exceptionally  bad. 

Again,  as  regards  the  local  rainfall,  our  unfavorable 
-  asons  are  oft  times  owing  to  a  great  burst  of  the  mon- 
soons in  the  bcgimung,  and  then  either  an  unduly  long 
dry  interval,  or  an  unecjual  distribution  of  the  remaining 
rains.  The  canal  would  be  at  hand  to  prevent  the  loss  of 
'i-op,  and  the  consequent  hardship  to  the  agriculturist 
Hire  frequently  occurring  through  these  common  causes. 

Another  signal  benefit  that  must  accrue  from  the 
•anal  is  the  absolute  security  it  will  give  to  the  .sowing 
')f  the  rubbee.  In  the  gi-eat  majority  of  cases  our  bad 
rubbee  harvests  are  due  to  th.e  failure,  of  the  latter  rains. 
The  rainfall  may  shew  no  deficiency  in  the  tally  of  inches 
usually  denoting  a  full  supply  ;  yet  it  may  be  that  the 
September  and  October  showers  have  been  entirely  absent 
or  quite  insufficient,  and  if  so,  the  rubbee  is  jeopardized. 
Mar  might  yield  some  kind  of  a  crop  notwithstanding, 
but  the  kabar  soil,  which  is  nearly  30  per  cent,  of  the 
whole  cultivated  area,  remains  untilled  and  barren  for  the 

iuson,  and  is  only  gradually  taken  up  again.  This  not 
uiicommon  source  of  danger  would  be  completely  nidlified 
l)y  the  canal,  which  must  always  be  brimful  of  water  in 
those  months. 

Then  as  to  good  years  when   it    is    thought    that   the 

•    canal  water  will  run  to  waste    without    any    call    for   it 

during  the  khureef;  this  as.sumes  that  the  present  .system 

C  agriculture  will  make  no  improvement,  that  the   juar 


and  hajra  millets,  which  form  the  food  of  the  poorer 
classes,  and  which  never  will  be  ordinarily  irrigated,  will 
continue  the  staples  of  the  khureef ;  together  with  cotton. 
I  altogether  differ  from  this  view.  Let  water  but  pass 
the  doors  of  the  people  and  the  irrigable  khureef  staples, 
rice,  sugarcane,  and  perhaps  indigo  (cotton  we  already 
have),  will  speedily  come  into  vogue  ;  they  are  not  now 
grown  simply  because  it  is  impossible  to  grow  them 
without  water.  Within  the  last  few  years  subsequent 
to  the  settlement,  whenever  kutcha  wells  could  be  eco- 
nomically dug  they  have  been  constructed,  and  the  sugar- 
cane crop  introduced.  Although,  therefore,  the  present 
scheme  is  said  not  to  contemplate  khureef  cultivation  to 
any  extent,  the  strong  probabilities  are  that,  before  long, 
the  force  of  circumstances,  induced  by  the  operation  of 
the  most  natural  motives,  will  invest  it  chiefly  with  the 
character  of  a  khureef  canal,  and  its  utility  in  the  rubbee 
in  almost  all  years  is  indisputable. 

E.  A.  S. 


DRAINAGE  OF  TOWNS  BY  OPEN  DRAINS. 
By  H.  W.  Hughes,  C.E. 

III. 

Designing  a  system  of  drainage. — We  have  now  noticed 
briefly  what  drains  carry,  the  circumstances  that  should 
guide  the  selection  of  outfalls  and  the  method  of  sepa- 
rating sewage  water  from  rain  water  in  floods  of  sufficient 
volume  to  ensure  its  being  harmless  if  admitted  into 
the  streams  and  rivers  of  the  country,  and  are  in  a  position 
to  consider  the  details  of  internal  arrangement  of  drains. 
It  is  not  proposed  to  enter  into  a  discussion  on  the 
comparative  advantages  of  a  system  of  closed  sewers  or 
open  drains,  it  is  enough  to  state,  that  in  nearly  every 
Indian  town  (except  the  Presidency  towns)  open  drains 
have  been  adopted  and  are  still  being  constructed,  and  we 
may  therefore  conclude,  that  they  have  been  found  by 
experience  to  be  the  most  suitable  to  this  country,  and 
the  remarks  in  the  following  pages  arc  intended  to  apply 
only  to  open  drains. 

Under  certain  circumstances,  however,  short  lengths  of 
closed  drain  are  unavoidable  and  there  are  few  towns  where 
it  is  not  necessary  to  close  portions  of  a  drain  either  to 
avoid  a  deep  open  cutting  in  an  important  street,  or  to 
obtain  a  better  line  or  better  level,  or  for  some  equally 
important  reason. 

In  laying  out  a  system  of  drainage,  the  drains  should 
be  laid  along  both  sides  of  the  streets  wherever  feasible, 
so  as  to  ensure  a  moderate  amoimt  passing  down  each 
drain  and  to  keep  their  .size  within  reasonable  limits,  but 
if  only  one  is  possible,  it  is  generally  a  good  plan  to  cover 
it  and  carry  it  under  the  street  in  the  most  direct  line, 
particularly  if  the  section  of  the  drain  is  large. 

Special  care  should  be  taken  in  laying  down  the  course 
of  the  drains  to  avoid  unnecessary  curves  and  particularly 
those  of  short  radius. 

All  minor  and  house  drains  should  be  so  arranged  as  to 
discharge  into  the  main  drain  as  nearly  as  possible  in  the 
same  direction  that  it  flows  ;  as  far  as  can  be,  this  should  be 
done  by  bringing  the  branch  drain  at  an  acute  angle 
as  A  B. 


Srcmcfv  draanr- 


It  may  happen  however  that  a  drain  cannot  be  arranged 
in  this  manner  and  the  junction  has  to  be  effected  by 
means  of  a  curve  as  C  D,  and  in  such  cases  the  fall  of  the 
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1. 
2. 

5. 


-curves 


branch  drain  in   the  cnrved  portion  C  D  should   be  in- 
crea«ied. 

House  drains  should  not  have  a  less  slope  than  1  in  20 
and  they  should  join  the  main  drain  at  its  bottom  level; 
this  arrangement  not  only  allows  of  a  better  fall  being 
given  to  the  house  drain,  but  it  ensures  the  discharge 
from  it  being  efficiently  carried  away,  and  avoids  the 
unsightly  stains  and  dirt  that  are  always  seen  where  a 
minor  drain  joins  much  above  the  level  of  the  bottom  of 
the  main  drain.  One  of  the  most  important  points  as 
regards  open  (and  indeed  all)  drains  is  that  they  should 
be  flushed  easily,  and  the  means  of  flushing  and  the 
situation  of  flushing  points  should  be  decided  befoi-e  the 
lines  of  drain  are  finally  selected,  so  that  we  have  three 
fixed  points  which  must  control  all  other  arrangements, 
vis. : — 

The  outfall. 
The  flushing  points. 

The  drains  must  be  arranged  so  as  to  keep  them  of 
a  moderate  size,  and  at  the  .same  time   maintain 
a  free  circulation  through  all   of  them 
being  avoided  as  far  as  possible. 
These  are  the  chief  points  to   be  observed   as  regards 
general  principles,  but  in  actually   deciding  on  a  system 
of  drains  there  are   many  others  that  will  be   found    to 
regulate   the   relative   importance   of  each   of  these,  for 
instance   the   levels   of  the   town   will    exercise   control 
over  nearly  every  other  consideration.     House   connec- 
tions  will   also  probably   be  necessary  and  there  again 
the  relative  levels  of  the   streets   and  houses  have  to  be 
taken  into  account,  and  .so   on  each  point  has  to  be  well 
considered  in   all   its  aspects  separately  and  the   whole 
scheme  then  designed  to  make  them  harmonize. 

The  cross-section  and  slope  of  the  drains  must  be 
arranged  so  that  they  have  sufficient  capacity  to  carry  the 
maximum  amount  of  water  in  floods,  and  when  only 
small  fjuantities  are  passing  through  them  a  certain  mini- 
mum velocity  should  be  maintained. 

The  section  that  fills  these  conditions  most  nearly  is 
a  pointed  egg  .shape.  In  the  Plate  annexed  will  be  found 
sections  of  from  6"  to  24"  surface  drains,  and  beyond  the 
latter  size  it  is  not  advisable  to  go.  Indeed,  in  crowded 
parts  of  the  town  it  is  better  to  nave  no  drain  over  15"  or 
18"  wide. 

The  velocity  in  these  drains  should  be  within  the  follow- 
ing limits  : — 


Description  of  channel- 

Value  of  r  in  feel. 

•i 

'2 

■3 

■4 

■5 

•6 

■7 

1*0 

2'0 

2'5 

3'0 

2'S 

40 

1.  For  very  smooth 
plastered  channels  in  ce- 
ment or  for  glazed  pipes 

2.  For  channels  or  cul- 
verts of  cut  stone  or  brick 
(not  new) 

5.  For  rivers  or  canals 
with    earthen     beds  in 
perfect  order  and  regimen 

•84 
■61 

1-04 
■75 

I-I4 

•83 

1-23 
■92 

'•31  ■'35 

•98   i-oi 

1 

i 
'45      •• 

1-35 
1-04 
•51 

1-49 
1*12 

"55 

'■65 
1-28 

•65 

■  ■70 

'■3> 
•69 

■■74 
<"3S 
•71 

•■77 
.■38 
■73 

r8o 
"■J9 
■7S 

(To  he  continued.) 

NOTES  FROM  HOME 

I. 
II. 


Clas.s 
Class 
Cla»s  III. 
ClaKs  IV. 
all  others 


up  to 


6"  drain 

9"  drain 

12"  drain 

1.5"  drain 

24* 


Maximum 
6    feet 

^  „ 
5    „ 


Minimum. 
3  feet 
3      „ 

n  „ 

2i 


In    calculating    the  vekxiity  Kutter's   formula  and  co- 
efficents  are  most  cf)nvenient,  viz. : — 
u=100C.  v^lTS- 
where  S  =  fall  of  surface  divided  by  length. 
r=  hydraulic  mean  depth 

area 
""  wetted  perimeter 
V  =  mcjan  velocity  in  feet  per  second . 
C  =  co-efficient  depending  on  the  hydraulic  mean 
depth  and  the  fall. 
The  following  table  gives  some  values  of  C  for    falls   of 
1  in  1,000  and  steeper  falls. 


(From  our  own  Correspondent. ) 
Nearly  80  candidates  have  pi-esented  tliemselves  for  tlie 
examination  now  being  held  by  tlie  Surveyors'  Institution. 
It  has  been  found  inconvenient  to  examine  tliis  large  number 
on  the  premises  of  the  Institution,  in  consequence  of  which  one 
of  the  large  examination  rooms  of  tlie  Surgeons  and  Physicians' 
Hall  on  the  Victoria  embankment  has  been  used  for  the 
purpose.  The  candidates  include  seventeen  building  and 
quantity  surveyors,  thirty-two  valuers,  and  twenty-three  land 
agents.  There  is  a  staff  of  thirty-six  examiners  (including  the 
most  eminent  men  in  tlie  various  branches  of  the  profession) 
and  five  Queen's  Counsel.  The  examination  commenced  with 
out-door  work  at  Osterley  Park,  where  upwards  of  seventy  of 
the  candidates  were  hospitably  entertained  Ijy  Lord  Jersey. 

The  fifth  examination  of  candidates  for  the  offices  of  Muni- 
cipal Engineer  and  Local  Board  Surveyor,  carried  out  by  the 
Association  of  Municipal  Engineers,  was  held  last  week  at  the 
Institution  of  Civil  Engineers.  Twenty-three  candidates  pre- 
sented themselves  for  the  examination,  which  lasted  two  days, 
the  first  of  which  was  wholely  taken  up  by  the  written  portion 
of  the  examination,  the  oral  portion  being  taken  on  the  second 
day.  The  examiners  were — in  1  Engineering  as  applied  to 
Municipal  Work,  J.  Gordon,  Borougli  Engineer,  Leicester, 
President  of  the  Association  ;  2  Building  Construction, 
\V.  G.  Laws,  City  Engineer,  Newcastle-on-Tyne,  Past  Presi- 
dent ;  .3  Sanitary  Science,  H.  P.  Boulnois,  Borough  En- 
gineer, Portsmouth,  Vice-President ;  and  i  Public  Health 
and  River  Pollution  Acts,  E.  B.  Ellice  Clark,  London,  Vice- 
President,  and  C.  Jones,  Ealing,  Past  President,  all  of  whom 
are  members  of  the  Institution  of  Civil  Engineei-s. 

In  Mr.  Elington's  paper  on  the  Distribution  of  Hydraulic 
Power  in  London,  briefly  referred  to  in  my  last  letter,  it  was 
stated  that  the  largest  use  made  of  the  water-power  was  in 
the  working  of  lifts.  As  an  indication  of  the  important  part 
which  lifts  occupied  in  a  modern  hotel,  it  might  be  mentioned 
that  at  the  Hotel  Metropole,  near  Charing  Cross,  one  of  Lon- 
don's modern  hotels,  there  are,  including  the  two  passenger  lifts, 
and  that  for  passengers'  luggage,  no  less  than  seventeen 
hydraulic  lifts  in  use  day  and  night,  while  the  work  done  re- 
presented about  2,000  tons  lifted  40  feet  in  this  time.  Hydrau- 
lic cranes  are  now  lieing  extensively  used  and  formed  the 
second  largest  users  of  the  water-power.  The  discussion  on 
the  paper  occupied  the  last  meeting  of  the  Institution.  The 
next  papers  to  be  read  are  descriptive  of  the  Tay  Viaduct  and 
of  its  construction. 

The  Architectural  Association  are  about  to  organize  an  ex- 
cursion to  Ireland.  It  is  intended  to  visit  the  Castle  and 
Cathedral  at  Kilkenny,  Kilree,  Drogheda,  Monasterboice 
and  Mellifont.  The  remains  of  the  City  Walls  and  other 
points  of  interest  in  DuljHn  will  also  be  vi.sited. 

At  the  anniversary  dinner  of  the  Institution  of  Mechanical 
Engineers  held  to-day  at  the  Criterion,  Piccadilly,  the  Marquis 
of  Hartington  is  the  guest  of  the  evening.  At  the  last  dinner 
of  this  Institution  about  three  liundred  memters  weiv 
pre.sent. 

The  Annual  Meeting  of  the  Iron  and  Steel  Institute  has  been 
fixed  to  take  place  in  London  on  the  9th  and  lOtli  of  tln'.s 
month,  and  that  of  the  Municipal  Engineers  also  to  be  hfkl 
in  London  in  the  second  week  in  .July. 

Tlie  next  paper  to  be  read  at  the  Society  of  Engineers  is 
Filtration  by  Machinery,  by  Mr.  Perrett.  This  paper  deals 
with  water  filters  principally  and  does  not  describe  filter 
presses  for  the  extraction  of  liquid  from  materials  containing 
an  excess   of  solid  matter. 

The  death  is  recorded  of  another  of  England's  best-known 
Civil  Engineers,  Thomas  Russell  Civimpton,  who  was  born  in 
1816.   He  served  under  the  elder  Brunei  and  Sir  Daniel  Goocli, 
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and  under  whose  direction  lie  designed  the  first  locomotive 
for  tlie  Great  Western  Railway.  Mr.  Crampton  also  succeed- 
ed in  laying  the  first  cable  between  Dover  and  Calais.  He 
took  an  active  part  in  the  controversy  of  the  liroad  vermis  the 
narrow  gauge  ;  his  many  works  that  lie  has  been  engaged  in, 
and  his  many  contributions  to  Engineering  literature,  place 
his  name  in  the  front  rank  of  the  profession. 

At  a  meeting  of  the  Society  of  Arts  recently  held.  Sir 
Howard  (rrubb  read  a  paper  on  Telescopes  for  Stellar  Photo- 
graphy, his  object  being  to  discuss  and  describe  a  few  of  the 
more  important  mechanical  details  of  the  instruments  which 
are  to  be  used  for  the  international  sur\ey  of  the  heavens. 
The  paper  is  printed  in  the  last  number  of  the  Society's  Journal. 

Mr.  Nordenfeldt  has  an  electric  torpedo  boat  of  an  entirely 
novel  character  constructed  at  the  works  at  Erith.  The  great- 
est secrecy  is  maintained  as  to  tlie  details  of  the  vessel,  but 
it  is  understood  that  the  torpedos  to  be  discharged  from  it 
will  penetrate  any  torpedo  boat  yet  invented. 

A  Bill  has  been  introduced  to  make  the  Imperial  Standard 
Yard  of  the  United  Kingdom  the  legal  standard  of  length 
measurement  for  British  India,  the  object  being  to  facilitate 
future  legislation  on  the  lines  of  tiie  British  Mercantile  Marks 
Act. 


"oLIic  ^a^ettcs. 


NOTES  FROM  TENNASERIM. 
(From  our  own  Correspondent.) 
Our  monsoons  have  burst  on  us,  and  the  place,  hitherto 
unbearably  hot,  lias  cooled  down  now  to  an  appreciable  degree. 
Cholera  too  has  been  very  rife  amongst  us  for  the  past  month, 
and  some  very  influential  persons  have  been  amongst  its  victims. 
A  few  years  ago  water  was  so  scarce  during  the  hot  season, 
that  Government  had  to  briny  it  down  by  boatx  from  the  river 
Attaran,  sixteen  miles  away,  and  it  was  truly  a  pitiable  sight 
to  see  the  poor  people  flocking  to  the  wharf  whenever  the  boats 
arrived  and  jostling  each  other  to  get  first  served.  When  this 
want  of  water  was  recognised  then  :  I  think  the  Municipality 
are  greatly  to  blame  for  not  remedying  matters  before  this.  The 
Executive  Engineer's  water  scheme  for  Rs.  1,67,000  is  now 
hcfoi'e  the  Board,  and  what  they  intend  doing  I  cannot  say, 
but  I  would  strongly  advise  a  loan  from  Government 
and  a  start   made  as    soon  as  possible. 

Regarding  our  Cathedral  ;  I  have  much  pleasure  in  stating 
that  things  are  beginning  to  look  up.  An  architect  from  some 
firm  of  Calcutta  has  been  engaged  on  Rs.  200  a  month,  and  he 
brought  out  with  him  six  first-class  bricklayers,  and  really  the 
latter  men  are  sadly  needed  in  Burma.  Tliose  obtainable  here 
are  but  the  refuse  of  India,  men  probably  who  were  simply 
brick  carriers  to  a  good  taistree  in  India,  but  come  out  here  as 
ndslrees  themselves.  The  archiect  has  stai-ted  work  with  the 
bricks  supplied  him  from  a  local  firm,  and  is  making  good 
progress. 

The  jetty  at  the  old  A  rayyce  anchorage  is  fast  approach- 
ing completion,  and  the  store  room  is  also  progressing  fast. 
It  was  found  necessfiry  to  build  the  river  walls  of  the  latter 
on  wells,  and  these  were  very  successfully  sunk  to  a  depth  of 
some  feet.  These  were  .square  wells  5  feet  inside  measure- 
ment I  think,  built  on  wooden  curbs,  and  lowered  by  simply 
scooping  out  the  earth  from  below.  Lying  within  the  fore- 
shore some  difficulty  must  have  been  experienced  with  the 
tidal  influx,  but  all  seems  to  have  been  accomplished  success- 
fully. The  buildings  now  will  stand  on  as  strong  a  found- 
ion  as  possible,  and  no  sinking  need  be  feared.  In  adopt- 
4  this  well  foundation,  advantage  was  taken  of  the  extra 
w  idth  provided  to  build  up  buttresses  as  a  further  security. 
This  wharf  and  jetty,  when  completed,  will  be  used  by  the 
steamers  now  plying  between  Rangoon  and  Maulmain,  the 
others  will  have  to  moor  alongside  the  main  wharf. 
The  weekly  steamers  had  from  time  innnemorial  put  up  at 
the  site  of  the  former  wharf,  that  to  this  day  most  of  the 
people  ignorant  of  the  change,  go  there  when  they  wish  to 
pmbark  ;  and  it  would  therefore  Ije  well  when  the  return  to 
tlifi  old  state  of  affairs  is  made,  as  it  will  be,  on  completion 
of  the  works   now  in  progress. 

We  have  had  a  change  in  the  P.  W.  D.  members  of  the 
Division.  Mr.  Foy,  Assistant  Engineer,  in  charge  of  Tavoy 
Sub-division,  has  Vjeen  transferred  to  Henzada,  and  Mr.  C.  F, 
McLeod  sent  in  his  .stead.  Mr.  Dodsworth,  whose  death  you 
have  noticed,  was  Executive  Engineer  of  the  Toungoo  Division, 
and  very  probaV)ly  contracted  liis  illness  when  out  on  the 
line.  Mr.  Sage  is  now  in  charge  of  that  Division. 

Maulmain  ;  May  20,  1888.  Dkxtek. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  May  19,  1888. 

Lower  Burma. 

Mr.  T.  E.  Owen,  Executive  Engineer,  1st  grade,  TDungoo- 
Maiidalay  Extension,  Burma  State  Railway,  is  granted  three 
months'  privilege  leave  from  the  forenoon  of  the  12th  May  1888. 

Mr.  E.  L.  More,  Sub-Overseer,  2nd  grade,  Pegu  Division,  has 
passed,  with  credit,  the  Colloquial  test  in  the  Burmese  language. 

With  reference  to  Burma  datette  Notification,  dated  the  16th 
March  1888,  Suh-C'onduetor  .1.  Watson,  Sub-Engineer,  maHe  over, 
and  Mr.  A.  W.  T.  des  A.  deCrettes,  Executive  Engineer,  2nd 
giade,  resumed,  charge  of  the  Henzada  Division  on  the  afternoon 
of  the  10th  May  1888. 

Punjab,  May  24, 1888. 

Babu  Kali  Krishna  Mookerjee,  Assistant  En£;ineer,  2nd  grade, 
attached  to  tlie  Kohat  Provincial  Division,  is  allowed  three  months' 
leave  on  private  affairs,  from  such  date  as  he  may  avail  himself  of 
the  same. 

Bombay,  May  24,  1888. 

Mr.  C.  Brereton,  Executive  Engineer,  Dharwar,  was  in  charge 
of  the  current  duties  of  the  office  of  the  Superintending  Engineer, 
Southern  Division,  from  24th  April  to  12th  May  1888,  both  days 
inclusive. 

Mr.  W.  L.  Strange,  Assistant  Engineer,  Ist  grade,  acted  as 
Executiue  Engineer,  Nasik,  from  10th  Mareh  to  1st  April  1888, 
both  days  inclusive. 

N.-W.-P.  and  Oudh,  May  26,  1888. 

Irrigation    Branch. 
Mr.  N.  F.  Mackenzie,  Executive  Engineer,  4th   grade,   tempo- 
rary rank,  Nadrai  Aqueduct  Division,    Lower    Ganges    Canal,    is 
granted    furlough    for    seventeen  months,  with  effect  from  the  Ist 
•luly  1888,  or  subsequent  date. 

Buildmgs  and  Roads  Braiick. 
Mr.  D.  W.  AiUman,  Assistant  Engineer,  2nd  grade,  is  transfer- 
red from  the  Benares  Executive  Division,  Provincial  Works,  to  the 
Fatehpur  District  as  District  Engineer,  vice  Mr.  Bennett,  granted 
privilege  leave. 

Central  Provinces,  May  26, 1888- 

Furlough  for  one  year,  with  the  necessary  subsidiary  leave,  is 
granted  to  Mr.  G.  G.  White,  Executive  Engineer,  Kanhan  Divi- 
sion, with  effect  from  such  date  as  he  may  be  relieved  of  his  duties. 

Mr.  M.  Leslie,  Executive  Engineer,  3rd  srade,  and  Assistant 
Secretary  to  Chief  Coramisaioner,  Public  Works  Department,  is 
transferred  to  the  Kanlian  Division.  Mr.  Leslie  made  over  charge 
of  his  duties  on  the  afternoon  of  the  14th  current. 

Mr.  C.  S.  K.  Palmer,  temporary  Executive  Engineer,  4th 
grade,  on  special  duty  in  Chief  Engineer's  office,  is  appointed 
Assistant  Secretary  to  Chief  Commissioner,  Public  Works  Depart- 
ment, vice  Mr.  Leslie,  Executive  Engineer,  transferred  to  the 
Kanhan  Division,  or  until  further  orders.  Mr.  Palmer  received 
charge  of  his  duties  in  the  Secretariat  on  the  afternoon  of  the 
14th  current. 

India,  May  26, 1888. 

Military  Works   Department. 

Captain  G.  C.  P.  Onslow,  r.e.,  is  appointed  to  the  Military 
Works  Department  as  an  Executive  Engineer,  4th  grade,  tempo- 
rary rank,  for  Special  Defence  Works,  with  efiFect  from  the  29th 
March  1888. 

Mr.  D.  Campbell,  Honorary  Assistant  Engineer,  State  Rail- 
ways, is  permitted  to  retire  from  the  service  of  Government,  with 
effect  from  the  Ist  February,  1888. 

Babu  SheoNath,  Apprentice  Engineer,  State  Railways,  is  pro- 
moted to  Assistant  Engineer,  3rd  Grade,  with  effect  from  the  Ist 
March,  1888. 

The  services  of  Major-General  C.  M.  Browne,  r.e..  Chief 
Engineer,  2nd  class,  and  Officiating  Secretary  to  the  Government 
of  Bengal,  Public  Works  Department,  are  replaced  at  the  disposal 
of  the  Military  Department. 

The  services  of  Colonel  C.  S.  Thomason,  r.e..  Superintending 
Engineer  and  Secretary  to  the  Agent  to  the  Governor-General 
in  the  Public  Works  Department,  Central  India,  are  replaced  at 
the  disposal  of  the  Military  Department,  with  effect  from  the 
26th  May  1888. 

The  Governor-General  in  Council  is  pleaced  to  make  the  follow- 
ing appointments  : — 

Colonel  J.  P.  Steel,  R.B.,  Officiating  Chief  Engineer  and  Secre- 
tary to  the  Chief  Commissioner,  Central  Provinces,  in  the  Public 
Works  Department,  to  be  Chief  Engineer  and  Joint  Secretary  to 
the  Government  of  the  North-Western  Provinces  and  Oudh,  in 
the  Public  Works  Department. 

Lieutenant-Colonel  W.  G.  Cummiiig,  u.e.,  Superintending 
Engineer  and  Officiating  Secretary  to  the  Chief  Commissioner, 
Burma,  in  the  Public  Works  Department,  to  be  Chief  Engineer 
and  Secretary. 

Mr.  E.  ,1.  Martin,  Superintending  Engineer,  Bengal,  to  officiate 
as  Chief  Engineer  and  Secretary  to  Government  of  Bengal  in  the 
Public  Works  Department,  Buildings  and  Koails  Branch. 

Mr.  H.  F.  White,  Officiating  Superintending  Engineer  and  Se- 
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creury  to   the    Resident    at    Hyderabad,   to    be    Superintending 
Engineer,  Burma,  to  whicli  Province  he  is  now  transferred. 

ilil{(ary  Worh  Department. 
Lieutenant  O.  H.   Stoehr,  K.E.,    temporary   Assistant  Engineer, 
3nd  grade,  passed  the  exainination  for  promotion    to  Ist  grade  on 
the  23rd  April,  1888. 

Lieutenant  H.  C.  Nanton,  re.,  temporary  Assistant  Engineer, 
Snd  grade,  passed  the  examination  for  promotion  to  1st  grade 
Assistant  Engineer  on  tlie  9tW  May  1888. 

Lieutenant  J.  M.  Wa.le,  r.e.,  Assistant  En!,'ineer,  passed  the 
Departmental  Standard  Examination  on  the  9lh  May  1888. 

Lieutenant  .1.  Dallas,  r.e..  Assistant  Engineer,  passed  the 
Departmental  StamUrd  Examination  on  the  9th  May  1888. 
Xorth  Western  Raihvay. 
Mr.  H.  L.  Butcher,  Assistant  Engineer,  Ist  grade,  attached  to 
the  North-Western  Railway,  has  been  granted  twelve  mouths' 
eave  to  Europe  on  medical  certificate,  with  eft'ect  from  28tli 
March  1888. 

Bengral.  Hay  30.  1888. 

Establishhient — Gftieial. 
Mr.  \V.    H.    King,  E.xecntive   Engineer,   having  reported    his 
arrival  at    Bombay  on    the   forenoon    of    tlie    19th    instant,    the 
unexpired  portion  of  his  furlough  is  cancelled. 

intiian  CEuginccriucj  patent  Jlcgistcr. 

Spkcifications  of  the  undennentioned  inventions  liave  been 
Hied,  under  the  provision.?  of  Act  XV.  of  IS.IO,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  tlie  Home 
Department : — 

The  14th  May  1888. 

7  of  '88.— Rcg'uahl  Stanley,  of  Nuneaton,  England,  Brick  and 
Tile  Manufacturer  and  Colliery  Proprietor.— For  an  im- 
proved boring  machine. 

41  of  '88.— Henry  Harrison  Doty,  of  London,  England,  Light  En- 
gineer.— For  an  improved  method  of,  and  apparatus  for, 
generating  light  and  heat  from  mineral  or  other  oil. 

The  2lBt  May,  1888. 
800  of  87- — Hudson  Calverly  Brown,  Indigo  Planter,  of  Bhatowlia, 
Tirhoot,  in  the  Presidency  of  Bengal. — For  the  produe- 
lion  of  new  dyes  of  various  colours,  and  for  certain  me- 
thods and  processes  for  producing  tlie  said  dyes,  from  the 
/>iant  named  "  Justicia  Sectinda"  and  other  plants  of 
the  same  species. 

40  of  '88. — Daniel  Macnee,  of  No.  2,  Westminster  (,'hambers, 
Victoria  Street,  iu  the  County  of  Middlesex,  England, 
Engineer. — For  an  improvement  in  axle-boxes  tor  railway 
roUing-stock, 

57  of  '88.— ^^'Ibam  Jackson,  of  Thorn  Grove,  Mannoticld,  Aber- 
deen, North  Britain,  Gentleman. — For  improvements 
ill  machinery  or  apimratus  for  rolling  tea  leaf. 

C4  of  '88.— Charles  (Ireville  Harston,  of  219,  Beverley  Street, 
Toronto,  Ontario,  Canada,  Captain  in  the  Royal 
Grenadier.s,  of  C^anada. — For  improvements  in  Jire-arms 
and  cartridge  maga:ines  therefor. 


RECENT  BRITISH  PATENTS. 
Watek  Meter-s. — M.  P.  Freeman,  Somerville,  Massachusetts. — A 
longitudinal  section  of  the  meter,  constructed  according  to  this  inven- 
tion, is  shewn  in  the  acc^mipanying  figure.  The  shell  of  the  meter  is 
divided  into  three  portions — A  .A'  A'.  The  first  of  these  is  in  connec- 
tion with  the  water  supply  through  the  opening  H',  and  the  latter 
two  are  the  measuring  cylinders  The  two  pistons  B'  B'  are  connected 
by  the  rod  B,  on  which  are  fitted  the  collars  J 'J*.  The  yielding 
bunters  .J  are  sunk  into  the  pistons,  in  order  to  minimise  the  force  of 
the  collision  between  piston  and  cylinder  at  the  end  of  each  stroke. 
The  valve  mechanism  consists  of  the  ports  K  K',  and  of  the  exhaust 
port  L,  which  communicates  with  the  delivery  pipe  D'.  The  cover 
<J,     with    its     projecting    lips   (i'  (i",    is  supported     by    standai'ds 


not  shewn  ;  and  between  G  and  the  valve  surface  is  the  slide  valve 
¥,  which  is  caused  to  reciprocate  by  t  rack  gearing  with  the  toothed 
sector  shewn  in  the  diagnuii.  The  valve  F  lii.s  the  two  passages  ()•  O'^ 
in  it,  and  pads  are  fitted  at  its  ends  similar  to  those  on  the  pistons. 
The  cover  (J  has  holes  N'  N'  in  it,  which  allow  the  passage  of  water 
through  them.     The  motions  of  the  pistons  and  the  valve  are  connected 


by  means  of  the  weighted  level-  I,  which  is  hinged  at  the  bottom.  Thi" 
head  of  this  lever  leans  against  the  collars  on  the  piston  rod  K,  and 
rocks  in  the  plane  of  the  figure.  The  action  of  the  parts  is  as  follows  : 
When  the  position  of  the  mechanism  is  as  shewn  in  the  figure,  the 
water  is  admitted  into  A,  and  passes  through  the  opening  N '  in  the 
coverG,  and  round  the  lip  G^,  thi-ough  the  valve  opening  0-,  through 
K' C,  to  the  rear  of  the  piston  B'^.  The  pistons  then  move  to  the 
right,  and  the  liijuid  which  was  in  A'  is  forced  tluough  C  K  O'  L, 
and  through  the  delivery  pipe  D'.  As  the  pistons  move  on  the  collar, 
J''  comes  in  contact  with  the  periphery  P'  of  the  lever  I,  which  is 
thus  swung  round  its  hinge.  When  the  lever  has  gone  a  little  beyond 
its  central  position,  some  pins  which  it  carries  conif  in  contact  with 
the  toothed  sector  ;  the  motion  of  this  sector  carries  the  valve  F  along 
with  it,  and  causes  it  to  assume  a  similar  jiosition  with  respect  to  the 
passage  K  as  it  did  before  with  the  passage  K'.  The  weight  of  the 
lever  is  then  sufficient  to  cause  the  collar  J'  to  travel  on  to  the  right. 
In  order  to  deaden  the  blow  of  the  lever  I  against  the  cover  G,  the 
elastic  projections  P'^  are  placed  on  I.  and  dash  jiots  N-  are  hollowed 
out  in  the  cover  G  to  receive  them.  The  action  of  the  meter  is  then 
reversed,  and  the  siiiiie  train  of  operations  re-commences.  The  inventor 
makes  six  claims  for  this  arrangement  of  weighted  lever  and  the 
slide  valve.— No.   16438.     No vemlier  29th,  1887. 


^bfaeiiiecmtnts. 


P.  W.  D. 

CHITTAGONG    DIVISION. 
BEZCES-irOAEHALLZ. 

Tenders  required  for  22  lacs  of  Building  bricks. 

50,000  c.  ft.  Soorkee. 

50,000     „      of  brick  material  for  concrete. 

For  further  particulars  (which  will  be  published 

later  on)  apply  to  the  Executive  Engineer,  Chitta- 

gong  Division. 

P.  SILLS,  C.E., 
Chittagong  ;        )        Executive  Engineer, 
22,rcl  May  l%^i.    J  Chittagong  Division 

(132) 


REQUIRED. 


Teak-wood    Panel    and   Venetian    Door    and 
Chokats, 

AND 

Glass-sash  Doors  and  Windows,  l^"  x  2"   thick 
of  various  sizes. 

Apply  quoting  rates  to — 

DISTRICT  ENGINEER, 

(131)  Durhh  vngah . 

LOCAL  FUND  ENGINEER 

Wanted  for  the  Trichinopoly  District. 

Salary  Rs.    500,  Travelling  Allowance  Rs.  4 
per  diem. 

Apply  to  President,  District  Board. 

Trichinopolv  ;     I      ,^    ^    WILLOCK, 

Di'iirict  Board  Office, }  „      . , 

"  President, 

nth  May  1888.     J     (129) 
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For  Sale— Cheap. 

Minutes  of  Institution  C.    E,    from   1879  to 
date, — complete, — unbound ;  also  Roorkhee  Pro- 
fessional Papers,  first  and  second  series, — bound. 
Apply  for  particulars  to — 

ALPKED  PENNY, 
(133)  Licchnoiv. 

EMPLOYMENT   WANTED. 

By  an  experienced   Mechanical    Draughtsman,  accus- 
tomed to  Estimate  and  Design.  Good  References. 

Address — 

C.  N.  J., 
c/o  Editor 
Of  this  Journal. 

E.   T.   O.   BLEND 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


MACHINERY 

CYLINDER 

ENGINE 


OIL 


SPINDLE 

BATCHING 
LUBRICATING 


Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates. 
(134)  KER    DODS   &   Co.,  81,  Clive  Street. 

COMMISSARIAT  NOTICE. 
FOR  SALE. 


GISBORNB  &  CO., 


(87) 


40,    STTtA.'Pffiy. 


BEST    MIRZAPUR    STONE. 

The  Mirzapur  Stone  and  Trading  Co.,  Cul-Stone  Contractors   and  Quarryme 
Mirzapur,  can  supply- 
Flagging      ..                  ..  ..  ..    Roofing. 

Pillar  Bases  . .  ..  ..  ..    Coping. 

And  all  descriptions  of  Cut-Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO., 


(109) 


4,  Clive  Cliat  Street,  Calcutta. 
Depot — Sulkea,  Calcutta. 


A    GREAT   WANT  SUPPLIED. 


9  « 

2  «* 
fcfS  % 

GU  t^ 


(93) 


P  \li!  .'.•.•  L>^  ^^ 


ss 
«  o 

5  ^ 


t>r 


1-3  a 

®  2 


Jteaistered  14th  October  1878. 

CYLINDER  OIL. 

TTTBITEB,  ISOABISOK  Se  Co.,  Calcutta, 

Sole  Agents  for  Bengal. 


Calcntta  Plumliing  &  Gas  Fitting  EstablisMent. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

MecJianicai  Engineer, 
Proprietor. 


A  PORTABLE    12    Horse-power    STEAM 
ENGINE,  Multitubular,  containing  :— 
Boiler,  complete. 
Cylinders     do,     with  fittings. 
Pistons        do.  do. 

Piston  Rods  do. 

Fly  Wheel,  &c. 

Apply  to — 

The  Chief  Commissariat  Officer, 

Lahoi'e  Division, 
(127)  Meean   Meer,  who  is  open  to  offers. 


HOWRAH    MUNICIPALITY. 

For  Sale,  Steam  Fire  Engine. 

OEALED  TENDERS  for  the  purchase  of  a  Steam  Fire 
^  Engine,  made  by  Messrs.  Merryweather  and  Sons, 
specification  of  which  can  be  seen  at  the  office  of  the 
Commissioners,  on  week  days  from  11  A.M.  to  5  P.M. 
will  be  received  by  the  undersigned  up  to  Slst  May  1888. 

This  Engine  has  never  been  used  and  is  in  excellent 
condition  and  in  good  working  order. 

The  Commissioners  do  not  bind  themselves  to  accept, 
the  highest  or  any  tender. 
(125)  G.  C.  ROY  CHOWDRY, 

Vice-  Chairman. 


SINGARENI  COAL  MINES. 

WANTED. 

Coal  Mining  Contractors  having  good  control  of  labor. 
Cash  will  be  advanced  to  reliable  parties  to  assist  in 
bringing  miners. 

Pit  Carpenters,  Fitters  and  Blacksmiths  also  required. 
Good  men  will  be  well  paid. 


(120) 


Apply  or  address — 

MINING  ENGINEER, 

Hyderabad  (Deccan)  Company, 

Secunderabad. 


CRMT  WE[STE[RN  HOTEiL, 

[29]  BOMBAY. 


(108) 


India  Rubber  Sheets,  Best  Quality. 

FORNARO  BROTHERS,  8  Mangoe  Lane. 

(79) 


THOMSON  &  MYLNE'S 

FATEITT  ST7(}ABCA1T£    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHEEA,  E.  I.   RAILWAY; 

OP  6,  Commercial  Buildings,  Calcutta. 

(103) 
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MADRAS   PRESIDENCY  DIAMOND   FIELDS,  LIMITED, 

SITUATE  AT 

WfiDJRA  KARUR  (VILLAGE  OF  DIAMONDS) 

NEAR  BELLARY,  MADRAS. 

INCORPORATED  UNDER  THE  LIMITED  LIABILITY  ACTS,  1862  to  1883. 


CAPITAL,  £190,000,  IN  38,000  SHARES  OF  £5  EACH. 
OF  WHICH  18,000  SHARES  ARE  NOW  OFFERED  FOR  SUBSCRIPTION. 

(2,000  BEING  RESERVED  for  INDIA,  at  Rs.  75,  Thirty  Rupees  pee  SHARE  PAYABLE  on  APPLICATION.) 
payable  10s.  per  Share  on  Application.  \     Fayable  £1  10s.  per  Share  on  Allotment. 


Further  Calls  will  be  made  as  required.     No  Call  to   exceed  £1  per  Share,  or  be  made  at 

intervals  of  less  than  one  month. 

Shareholders   desiring  to  pay  up  in  full,  on  allotment,  can  do  so.    Interest  at   Six  per  cent,  per 

annum  will  be  allowed  on  such  pre-payment. 


ROBERT  E.  NORTH,  Esq.  (Messrs.  R.  E.  North  &  Co.), 
57-D,  Hatton  Garden,  E.G.  (Managing  Director  of  the 
Diamond-Gutting  Gompany). 

W.  GARLTON  WOOD,  Esq  ,  41,  Basinghall  Street,  E.G. 


DZBECTOBS: 

BENJAMIN  W.  FORD,  Esq.,  38,  Leadenhall  Street,  E.G. 
♦GHARLES  H.  STRUTT,   Esq.,  5,   Harrington  Gardens, 


EDMOND    POWER,    Esq.   (Messrs  Remington  &  Go.), 
Henrietta  Street,  Covent  Garden,  W. 


S.W. 

♦ROBERT  GORDON  ORR,  Esq.  (Messrs.  P.  Obr  <fc 
Sons),  Madras,  Resident  Director.  (Ghairman  of  the 
Gommercial  Land-Mortgage  Bank  of  Madras,  Limited.) 


*  Will  join  the  Board  after  Allotment. 
Commercial  Agents  in  India. — Messrs.  P.  ORR  &  SONS,  Madras,  Diamond  Merchants,  Jewellers,  and  Goldsmiths. 
Eesident  Engineer  in  /Wia.— Mr.  ROWLAND  BATEMAN  SMYTH     (Late  of  the  Geological  Survey  of  India.) 


jBa»A-<r».— Messrs.  HENRY  S.  KING  &  CO.,  65,  Cornhill, 

E.G. 


Brokers— Messrs.  LANE  BROTHERS,   22,   Threadneedle 
Street,  E.G.,  and  Stock  Exchange. 

Solicitors. — Messes.  SLADE  &  MUNK,  St.  Glement's  House,  Clement's  Lane,  E.C. 

AM(fitor«.— Messrs.  JOHN  F.  LOVERING  &  CO.,  Chartered  Accountants,  77,  Greshara  Street,  E.G. 

Secretary.— Ur.  A.  W.  BROWNING.  i  C>#c«s.— Winchester  House,  Old  Broad  Street,  E.G 


Thin  Company  has  liecn  formed  to  aoquiic  2*50  acres  or  thereabouts  of 
KreehoUl  Land  with  the  Perpc-tiial  Mining  Rights,  situated  at  Wadjra 
K&rur,  in  the  dbtrict  of  Annantapur,  in  the  Presidency  of  Madras  ; 
and  alio  the  Perpetual  Mining  Rights  of  .■W)4  acres  or  thereahouts 
nitusted  in  the  game  district,  making  in  all  554  acres. 

Wa<lira  Karur,  which  is  within  nine  miles  of  Oundakul  .Junction, 
Madras  Railway,  is  the  native  Indian  term  for  "  Village  of  Diamonds;" 
it  ha»  for  years  been  known,  as  its  name  indicates,  as  a  district  where 
diamonds  have  Ijeen  found.  These,  however,  have  not  I)ceu  the  result 
of  scientific  working  V»y  machinery,  the  natives  contenting  themselves 
with  scraping  the  surface  during  the  rainy  season,  or  soon  after,  when 
the  dUmonds  thus  discovered  are  gold  to  native  princes  or  dealers  in 
Madras  and  elsewhere  ,      j    .   w   i-      ir 

Some  time  since  a  very  large  diamond  was  fonnd  at   Wadjra   Karur, 


weighing  67"  carats,  and  was  offered  to  Messrs.  P.  Orr  &  Sons,  of 
Madras,  the  well-known  diamond  mei'chants  and  jewellers,  who,  struck 
with  its  appearance  and  size,  after  consultation  with  Mr.  John  Bru- 
kowsky,  the  experienced  diamond  expert  of  London  and  Zurich,  pur- 
chased it,  and  having  made  enquiries,  they  decided  to  jointly  purchase 
the  lands  and  mining  rights  at  Wadjra  Karur  herein  referred  to.  Ac- 
cordingly, :icgotiations  were  set  on  foot,  and  some  idea  may  be  formed 
of  the  laljour  involved  in  this  when  it  is  stated  that  there  are  44  deeds 
of  conveyance  from  nearly  as  many  native  owners.  The  legal  titles 
have  been  examined  by  the  eminent  nnns  of  solicitors,  Messrs.  Barclay 
and  Morgan,  and  Messrs.  Wilson  and  King,  of  Madras. 

The  circumstances  under  which  Mr.  .John  Brukowsky  advised  and 
joined  in  the  purchase  of  the  Diamond  Fields  is  best  told  in  the  follow. 
ing  statement  made  by  that  gentleman  : — 
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MADRAS  PRESIDENCY  DIAMOND  FIELDS,   LIMITED.— (Continued.) 


■  41,  BASiNonALt  Street,  E  C, 

London,  9th  March  1888. 

itoioe  years  ago,  hearing  of  the  discoveries  of  diamonds  in  South 
Africa,  and  having  been  connected  with  the  precious  stone  trade  for 
the  last  twenty  years,  I  proceeded  to  inspect  the  Diamond  Fields  in 
Kimberley  and  at  Jagersfontein.  Shortly  after  this,  when  at  Ceylon, 
I  received  a  letter  from  Mr.  B.  G.  Orr,  of  the  eminent  Firm  of  Messrs. 
P.  Orr  and  Sons,  Madras,  informing  me  that  a  remarkable  diamond 
had  been  discovered,  and  requesting  me,  as  a  special  judge  of  these 
stones,  to  come  immediately  to  Madras  and  inspect  the  stone.  I  then 
went  to  Madras,  and  as  soon  as  I  saw  the  stone  1  said,  "  Don't  let  it 
go  for  any  amount,"  and  the  seller  received  what  he  asked  for  the  gem. 
I  at  once  enquired  where  this  wonderful  stone  came  from,  and  the 
seller  informed  me  that  it  came  from  VVadjra  Karur,  and  this  was  con- 
firmed by  several  natives  through  whose  hands  the  stone  had  passed. 

The  gem  above  referred  to,  now  known  as  the  Gor-do-Norr  Diamond, 
was  sent  to  Gebriider  Houy  and  Co.,  of  Hanau,  Germany,  the  diamond 
cutters,  where  it  was  cut  and  polished,  and  weighs  24,V  carat«,  and 
for  purity  of  lustre  and  brilliancy  is  said  to  be  unsurpassed  by  any 
stone  in  existence. 

1  then  proceeded  to  Wadjra  Karur,  and,  to  my  great  astonishment, 
found  the  geological  appearance  similar  to  the  African  which  1  had  so 
recently  left. 

The  hillocks  are  thrown  up  evidently  by  volcanic  action  ;  the  gravel, 
the  floatiiig  reef,  and  some  blue  clay  (thrown  up  where  wells  had  been 
sunk)  all  proved  conclusively  to  my  mind  that  I  was  in  the  presence 
of  probably  one  of  the  greatest  diamond  mines  in  the  world. 

I  stayed  in  the  neighbourhood  for  some  two  months,  and  the  natives 
from  the  village  brought  me  rough  diamonds,  which  I  bought :  and 
very  fine  ones  these  were.  Some  of  these  diamonds  I  sold  through 
Mr.  R  E  North,  of  Hatton  Garden,  London,  and  they  all  realised 
very  high  prices,  the  Indian  stones  being,  on  account  of  their  lustre, 
worth  considerably  more  than  the  Cape  stones. 

Mr.  On-,  of  Madras,  had  continually  been  buying  stones  from  Wadjra 
Karur,  and  is  doing  so  at  the  present  time.  One  weighing  18i  carats 
in  the  rough,  from  this  field,  cut  down  to  61^8  carats,  was  ultimately 
sold,  through  Mr.  VV.  Csrtton  Wood,  for  £675,  being  £105  per  carat, 
to  Messrs.  Tiffiuay,  of  Paris  and  New  York.  Last  year  I  bought 
some  stones  from  this  village,  and  as  an  indication  of  the  class  and 
quality  of  the  gems,  I  may  mention  that  I  sold  one  weighing  about  6J 
grains  to  Messrs.  Biedermann,  of  Vienna,  for  7"f  florins. 

I  may  add  that,  having  satisfied  myself  that  the  property  was 
diamondiferous  ground,  I  consulted  with  Mr.  Orr,  and  his  firm  and 
myself  jointly  acquired  554  acres  freehold  land,  or  mining  rights  at 
Wadjra  Karur. 

The  configuration  of  the  place  indicates  the  basin  formation,  as  well 
as  the  pipe,  so  well-known  to  South  African  miners,  and  if  it  is  opened 
up  according  to  modern  scientific  diamond  mining,  I  have  the  most 
profound  conviction  that  the  results  will  equal  those  of  Bultfontein 
and  Jagersfontein  in  quantity,  while  in  quality,  stones  of  infinitely 
superior  lustre  and  value  may  be  expected. 

(Signed)    J.  BRUKOWSKY. 

fhe  above  diamond  is  referred  toby  Professor  Church,  M.A.,  F.C.S., 
F.LC,  in  his  South  Kensington  Museum  Art  Hand-book,  entitled  "Pre- 
cious .Stones."  He  says,  the  "  Gor-do-Norr  "  has  a  specific  gravity  of 
3"527  ;  and  Mr.  R.  B  Foote,  F.G.S.,  Superintendent,  Geological 
Survey  of  India,  referring  to  this  diamond,  in  his  Notes  on  the  Geology 
of  parts  of  Bellary  Dictrict,  says  :  "  Mr.  R.  G.  Orr  has  now  a 
VVadjra  Karur  diamond  for  sale,  valued  at  more  than  £10,000.  It  is 
a  large  and  remarkably  fine  stone." 

The  Company  has  the  option  of  purchasing  the  Gor-do-Norr  diamond 
on  advantageous  terms,  and  offers  it  for  sale  at  the  price  of  £15,000, 
which,  though  leaving  the  Company  a  handsome  profit,  the  Directors 
are  a.ss\ired  by  competent  experts  in  precious  stones  is  a  very  mode- 
rate price  to  a  purchaser. 

The  Wswljra  Karur  properties  have  been  inspected,  by  request  and 
instruction  of  Messrs  R.  G.  Orr  and  J.  Brukowsky,  by  Mr.  Andrew 
Copley,  aud  Mr.  R.  Bateman  Smyth,  Mining  Engineer,  whose 
Reports  are  enclosed  herewith,  and  to  which  special  attention  is 
directed. 

Mr.  Andrew  Copley  .says: — "The  natives  of  India,  past  and  present, 
have  shown  no  disposition  to  engage  in  deep  mining.  It  may  be  that  this 
is  why  they  have  not  hitherto  developed  this  most  remarkable  formation. 
Some  of  the  oldest  Cape  diamond  miners  may  still  recollect  that  the 
famous  Colesberg  Kopje — by  which  name  the  Kimberley  Mine  was 
known  in  1870— was  rushed  and  abandoned  six  times  before  people 
realised  that  they  had  been  coquetting  with  what  is  now  one  of  the 
lichest  known  diamond  mines. 

"  Taking  at  this  time  a  retrospective  view  of  the  whole,  I  see  no 
reason  to  doubt  (water  being  abundant  and  labour  cheap)  that  with 
proper  machinery  this  property  will  developointo  a  valuable  diamond- 
mining  industry  " 

Mr.  R.  Bateman  Smvth  says  : — "  The  land  having  been  secured 
without  any  liability  for  royalty,  and  I  having  tested  and  conclusively 
proved  the  extent  and  quality,  nothing  more  remains  but  to  open  out 
the  Mine  in  accordance  with  modern  scientific  methods.  When  a 
shaft  has  been  sunk  right  down  into  the  blue  clay  pipe,  and  the  pro- 
jierty  fairly  developed,  the  result  will,  in  my  opinion,  be  as  abundant 
and  satisfactory  as  the  diamond  mines  of  Kimberley  and  Griqualaud 
West." 

It  will  be  observed    from  the  enclosed    Report    ofMr.  R.   Bateman 


Smjth  that  the  basin  or  pan  at  Wadjra  Karur  covers  between  60;  and 
70  aisres,  whilst  the  extent  of  the  Kimberley  Mine  consists  of  but  a  few 
acres. 

So  soon  as  this  Company  has  got  its  machinery  at  work,  and  haa 
proved  to  the  world  the  value  of  the  Wadjra  Karur  property,  which 
the  Directors  are  advised  will  be  in  about  six  months,  it  is  the  intention 
to  mark  it  out  in  blocks,  as  at  Kimberley,  and  in  addition  to  working 
will  either  form  subsidiary  companies,  or  sell  or  lease  portions  from 
time  to  time  on  the  plan  pursued  by  the  South  African  Exploration 
Company,  whose  shares,  10s  paid,  now  stand  at  £18  per  share. 

As  to  the  principal  Diamond  Companies  at  work,  the  profits  from 
holding  their  shares  will  be  seen  by  the  following  table  of  premiums 
at  which  they  stand,  and  the  Directors  believe  there  is  every  reason  for 
the  shares  of  this  Company,  as  a  parent  Company,  rising  to  a  high 
premium. 


Name  of  Company. 


De  Beer's... 
Kimberley  Central 
New  Jagersfontein 
Bultfontien 
United  Diamond 
Klepfontein 


Paid-up  Capital. 


£2,510,000 

1,422,950 

129,000 

140,000 


Paid  up 

p  er. 

Share. 


jEIO 

10 

10 

5 

1 

1 


Present 
Price. 


£42 
41 
21 
22 

3i 
3 


The  De  Beer's  Company  have  just  declared  a  quarterly  dividend  at 
the  rate  of  40  per  cent,  per  annum  and  the  Kimberley  Central  Com- 
pany at  the  rate  of  86  per  cent,  per  annum. 

India  is  known  as  the  natural  home  of  the  diamond.  The  Diamond 
Fields  of  India  have  been  celebrated  from  remote  aatiauity  ;  and,  with 
the  exception  of  Brazil,  until  the  South  African  discoveries,  most  of  the 
diamonds  in  the  world  came  from  there,  and  this  without  any  scienti- 
fic working  on  modern  principles.  The  clear  blue-white  water  of  the 
Indian  stones  has  never  been  equalled  either  in  size  or  quality,  by  the 
output  of  any  other  country. 

Most  of  the  historical  and  renowned  diamonds  have  been  found  in 
India,  and,  amongst  others,  the  following  : — 


Name  of  Stone. 


The  Nizam 
The  Great  Mogul 
The  Great  Table 
The  Regent 
The  Austrian  Yellow  ... 
The  Koh-i  noor  (the   Property  of 
Her  Majesty) 


Weight  in  the 
Rough. 


340    carats 
787i      „ 


410 


193 


Weigh  when  Cut. 


279/,  carats 
136S       „ 

im     „ 

102f       „ 


and  now  from  the  VVadjra  Karur  Fields,  before  they  are  opened  out, 
another  is  given  to  the  world,  viz.,  the  Gor-do-Norr,  surpassed  in 
quality,  brilliancy  and  purity  by  none  of  the  above,  but  superior  to 
most  of  them. 

The  amount  to  be  paid  for  the  Freehold  Land  and  Mining  rights  is 
£1,60,000,  payable  in  shares  of  the  Company  to  to  be  issued  as  fully 
paid  up.     This  will  leave  ample  working  capital 

The  Directors  do  not  think  it  necessary  to  add  to  the  above  state 
ments,  except  to  draw  the  attention  of  intending  investors  to  the  small 
amount  of  the  Company's  capital  as  compared  with  the  existing  dia- 
mond companies,  and  to  the  enormous  possibilities  consequently  in 
favor  of  the  shares  when  further  discoveries  are  from  time  to  time 
announced. 

The  following  contracts  have  been  entered  into.,  viz.,  dated  15th 
March,  1888,  between  Robert  Gordon  Orr  and  John  Brukowsky  of  the 
one  part,  and  Charles  Henry  Strutt  of  the  other  part;  dated  17th 
March,  1888,  between  the  same  parties  ;  dated  16th  March,  1888, 
between  Robert  Gordon  Orr  of  the  one  part,  and  Charles  Henry  Strutt 
of  the  other  part ;  dated  17th  March,  1888,  between  Rowland  Bate- 
man Smyth  of  the  one  part,  and  Charles  Henry  Strutt  of  the  other 
part  ;  dated  15th  March,  1888,  between  Charles  Henry  Strutt  of  the 
one  part,  and  W  ilf red  Hargrave  of  the  other  part ;  dated  9th  April, 
1888,  between  Charles  Henry  Strutt,  the  Vendor,  of  the  one  part,  and 
Alfred  William  Browning,  on  behalf  of  the  Company,  of  the  other  part. 

The  Vendor,  who  is  the  promoter,  will  pay  all  expenses  attending 
the  incorporation  and  registration  of  the  Company,  and  also  all  under- 
writing, brokerage,  commissions,  printing,  advertisements  and  expenses 
attending  the  issue  of  the  Company's  capital  up  to  and  including  the 
firtt  allotment.  These  and  other  arrangements  which  have  been  entered 
into  by  the  Vendor  with  various  persons,  may  technically  constitute 
contracts  within  the  meaning  of  the  38th  section  of  the  Companies' 
Act,  1(!67.  Applicants  for  Shares  must  therefore  be  deemed  to  waive 
the  insertion  of  dates  and  names  of  the  parties  to  any  such  arrange- 
ments or  Contracts,  and,  in  order  to  prevent  any  questions,  must 
accept  the  above  statements  as  a  suflicient  compliance  with  Section 
38  of  the  Companies'  Act,  1867,  and  applications  for  Shares  will  be 
received  subject  only  to  this  provision. 


With  reference  to  the  above  announcement,  the  Company  having  proceeded  to  allotment  of  shares  in  London, 
THE  COMMERCIAL  AND  LAND  MORTGAGE  BANK,  LIMITED,  MADRAS,  is  authorized  to  receive  applications  for 
2,000  shares  (reserved  for  subscription  in  India)  in  the  MADRAS  PRESIDENCY  DIAMOND  FIELDS,  LIMITED.  The 
Rupee  value  cf  a  share  is  Rs.  75,  Rs.  30  being  payable  on  application,  further  calls  of  Rs.  15  each  being  made  as  required,  at 
intervals  of  not  less  than  one  month.  Allotments  in  Madras  will  be  made  in  order  of  application,  telegrams  taking  pre- 
cedence;  the  subscription  list  will  be  closed  on  Saturday,  16th  June.  Currency  Notes  of  any  Circle  and  Cheques  on  Indian 
Banks  received  at  par. 

Cheques  on  England  also  accepted  if  more  convenient  to  subscribers.  Forms  of  application  and  copies  of  Articles 
of  Association  obtainable  from  the  Commercial  and  Land-Mortgage  Bank,  Madras,  and  from  P.  ORR  AND  SONS, 
Agents,  Madras. 
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T.  COSSER  &  CO.,  ENGINEERS  AND  FOUNDERS, 

McLEOD  ROAD  IRON  WORKS  AND  METAL  MART, 

KARACHI. 


Improved  Kile  Motion  Pumps. 


Steam  Mortar  Mills  with 
innumerable  improvements. 

Guaranteed  of  exceptional 
construction  and  design. 


Undertake  Engineering  work  in  all  its  branches.  Complete  estimates  and  designs  submitted  for  Bridges  with  Westwood  and  Baillie's 
patent  Corrugated  Floorplates.  Being  their  Agents  we  can  guarantee  early  delivery  of  complete  bridges  or  materials  for  same.  A  large 
stock  of  Rolled  Iron  Beams  of  various  sections.  Section  sheets  with  detailed  information  on  application.  Same  printed  on  Vellum  for 
Engineer's  personal  use. 

Portland  Cement  of  puarantecd  quality  in  400  lbs.  casks  (3,000  casks  in  stock.)  Estimates  and  designsfor  Flour  Mills,  Cotton  Presses,  Gin- 
ning Factories  with  warehouses  and  offices  attached  with  fireproof  divisions  and  flooring.  Largest  Stock  of  Machinery,  Tools  and  Plant  and 
Ta<3tle  in  general  for  Engineering  purposes  in  Sind,  Punjab  and  the  N.-W.  Provinces. 

Portable  Kngines  by  Ruston,  J'roctor  &  Co.,  of  various  sizes  and  descriptions.     Our  RATES  for  these  are  perhaps  the  LOWEST  in  India. 

Enquiries  solicited  for  any  article  connected  with  Engineering,  Civil  and  Mechanical. 

A  very  large  and  miscellaneous  stock  of  every  pc-sible  requirement  for  Engineers.  (112) 

IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

GEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING   RAILWAYS,  ROADS,  BUNGALOW  GROUNDS,  PLANTATIONS,  &C. 

Awarded  Certificate  of  Merit  Calcutta  International  Exhibition,  1883-84. 

LARGELY'  used  by  the  Indian  State  and  Guaranteed  Railways,  combines  Strength,  Lightness,  and  Low  Cost.  Any  smart  native  can 
erect  it.  Cost  of  transport  per  mile  of  Railway  only  about  ,3  annas  per  mile  of  Fence.  FencinSt  POStS,  Straining  Posts,  Galvanized 
Steel,  Strand  Wire,  Galvanized  Steel  Barb  Wire,  Wrought-iron  Gates  of  all  sizes  with  Posts,  complete,  suitable  for  Railway  Level  Crossings, 
Plantations,  Bungalow  Grounds,  &c.  A  complete  Fence  with  Barb,  Strand  or  Steel  Wire,  suitable  for  a  plot  of  gro\ind  of  any  shape,  or  for 
a  length  of  Road  or  Railway  supplied  ready  for  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 


R.  J.  GEORGE  &  CO.,  ENGINEERS, 

44,    Vardetui  Road    St.  John's  Hill,  Claphatn  Junction— London  S.    W.   and   Jubbulpore,  India. 

T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regnlus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  StafTordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Qutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(30)  Rolled  Iron  Joists  and  Girders. 
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The  Office  of  Publication  of  InHian  Cnginening  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spenee's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 
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SATURDAY,  JUNE  9,  1888. 


Quarterly. 

Ks.  4 


Strms  o£  Subscription  : 

Yearly.  Half-yearly. 

Including  Postage  in  India       ...  Es.  12    ...    Ks.  7 

Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Cornhill,  E.C. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

ROME.— LOBSCHER  &  Co. 

STEAITS  SETTLEMENTS.-"  The  Straits  Times,"  Singapore. 
CHINA    AND    JAPAN.— Lane,   Crawford   &    Co.,   Eong-Kong, 

Shanghai,  and  Yokohama. 
JAVA. — G.  KoLFF  &  Co.,  Batavia. 
AUSTEALIA.— Gordon  &GoTCH,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  Charges  lor  JIfdvertisements. 

One  Page.  Half  Page.        Quarter  Page.  Eighth  Page.        Sixteenth  Page 

Rs.  50     ...     Es.  30     ...     Es.  18     ...     Es.  10       ...       Es.  6. 

Double  these  rates  for  outside  front. 

An  allowance  is  mada  for  continuous  insertion.s. 

NOW  READY. 

'' Artesian  Borings  in  the  Sundepbunds." 

As  the  issues  of  thu  journal  containiug  the  articles  headed 
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Conor.— At  Mhow,  Central  India,  on  26th  May  1888,  of  small- 
pox, Major  A.  S.  W.  Conor,  B.  S.  C,  Executive  Engineer, 
P.  W.  D.  ° 


THE  HOOGHLY  "JUBILEE"  BRIDGE. 
The  paper  on  the  erection  of  the  Hooghly  Bridge  read 
by  Sir  Bradford  Leslie  at  the  Institution  of  Civil  En- 
gineers on  24th  January,  and  the  discussion  thereon,  will 
possess  more  than  ordinary  interest  for  Indian  Engineers  ; 
both  on  account  of  the  value  of  a  detailed  description  of 
the  methods  employed  in  getting  in  the  foundations  and 
erecting  the  superstructure  of  a  difficult  work,  and  on 
account  of  the  opinions  elicited  during  the  discussion  from 
the  leading  members  of  the  profession. 

Most  of  the  so-called  large  bridges  in  India  do  not  after 
all  present  any  great  features  of  interest  to  the  Engineer 
so  far  as  execution  goes.  There  is  the  monotony  of  so 
many  wells  to  be  sunk,  and  so  many  spans  to  be  erected, 
generally  on  a  staging ;  plenty  of  hard  and  dull  work, 
with  scope  for  ingenuity  only  in  improvements  of  minor 
details,  and  in  making  good  arrangements  for  the  supply 
of  materials ;  but  nothing  to  furnish  material  for  a  paper 
for  the  Inst  C.  E.,  though  it  is  much  to  be  desired,  that  all 
particulars  of  cost  and  improvements  in  detail  of  such 
works  should  be  published  in  a  short  paper  locally  where 
they  would  be  of  real  use. 

In  this  case,  however,  not  only  is  the  bridge  remark- 
able from  the  size  of  the  spans,  the  largest  in  India, 
but  for  the  arrangements  adopted  in  constructing  the 
foundations  and  erecting  the  superstructure,  both  of 
which  are  .similar  to  those  already  successfully  employed 
by  Sir  Bradford  Leslie  at  the  Gorai  Bridge  on  the  Eastern 
Bengal  Railway,  and  described  by  him  in  a  previous  paper 
to  the  Institution. 

The  boring  gear  for  sinking  the  caissons  seems  to  have 
acted  so  well  to  a  great  depth,  that  we  wonder  it  has  not 
been  tried  by  other  Engineers  on  the  many  bridges  with 
deep  foundations  since  constructed,  in  preference  to  the 
tedious  process  of  dredging. 

The  account  of  the  breaking  loose  and  recovery  of  one 
of  the  caissons  is  most  instructive,  as  is  also  the  detail 
given  of  the  mooring  arrangements  necessary  to  guide 
such  a  mass  as  a  caisson  66'  X  25'  in  30  feet  of  water 
running  at  five  miles  an  hour. 

The  foundation  arrangements  do  not  seem  to  have 
elicited  many  remarks,  the  points  raised  in  the  discus- 
sion being  principally  confined  to  the  general  arrange- 
ment of  the  bridge  and  mode  of  erection,  with  a  few  re- 
marks on  the  superstructure,  which,  though  not  the  subject 
of  the  paper,  necessarily  forms  part  of  the  subject  in  dis- 
cussing the  bridge. 

The  outline  was  unanimously  condemned  from  an  aes- 
thetic point  of  view,  and  there  is  no  doubt  that  to  the 
unprofessional  eye  it  presents  the  appearance  of  a  bridge 
of  three  ordinary  spans,  of  which  the  middle  piers  have, 
by  some  curious  accident,  slipped  out  of  their  proper 
places. 

This  is  the  more  to  be  regretted,  since  there  is  no 
special  economy  in  the   form   adopted,  a  well   designed 
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parallel  girder  and  cantilever,  being  quite  as  economical. 
Indeed,  as  pointed  out  in  the  discussion,  this  bridge  is 
rather  a  heavy  one.  The  curved  ends  are  also  objection- 
able on  theoretical  grounds. 

In  the  very  meagre  details  of  the  testing  given  in  the 
paper,  no  notice  was  taken  of  the  rising  of  the  unloaded 
end  of  the  cantilever  about  which  there  has  been  some 
discussion  in  our  columns.  The  absence  of  any  details  of 
the  action  of  the  live  load,  which  would  have  been  in- 
structive, was  commented  on  by  Sir  D.  Fox,  and  it  appears 
a  pity  that  this  point  should  not  have  been  elucidated. 

In  the  matter  of  the  testing  also,  we  strongly  recom- 
mend the  remarks  of  Mr.  M.  aniEnde  and  Sir  Bradford 
Leslie  on  deflection,  to  the  Consulting  Engineers  of  this 
country.  Nothing  is  more  common  than  to  see  the 
deflection  of  a  girder  under  the  proof  load  quoted  as 
satisfectory,  on  the  bare  statement  of  the  figures,  without 
any  reference  to  the  many  details  that  affect  it. 

The  fact  is,  that  the  deflection  test  is  no  guarante® 
whatever  of  the  stability  of  a  structure,  though  excessive 
deflection  points  to  something  wrong.  Nearly  all  of  the 
iron  bridges  in  America  that  have  failed  have  stood  a 
satisfactory  test.  To  be  any  use  at  all,  the  observed  de- 
flection must  be  compared  with  that  calculated  from  a 
knowledge  of  the  modulus  of  elasticity  of  that  particular 
metal,  and  of  the  live  load  strains.  Then  perhaps  some 
conclusions  may  be  drawn. 

We  have  seen  it  suggested  that  the  small  deflection  in 
a  bridge  was  due  to  the  rivetting  being  hydraulic.  Now 
the  workmanship  does  undoubtedly  afiect  the  deflection 
of  a  girder  when  first  swung,  but  once  it  has  taken  it 
bearing,  we  do  not  see  how  it  can  affect  the  deflection 
under  the  moving  load,  at  least  within  the  limits  of 
ordinary  workmanship. 

Mr.  B.  Baker's  remarks  on  the  action  of  continuou 
brakes  upon  the  piers  are  valuable  to  the  professions 
generally  in  these  days  of  continuous  brakes.  But  wo 
do  not  know  that  they  would  be  of  any  special  interest 
in  this  countrj-,  where  the  use  of  s  uch  brakes  is,  and  is 
likely  to  remain,  very  limited. 

The  question  of  a  continuous  girder  was  raised  by 
some  of  the  members,  who  were  not  aware  that  the  bad 
nature  of  the  foundations  in  Indian  rivers,  as  a  rule,  pre. 
eludes  the  use  of  this  type.  Indeed,  the  only  large  span 
bridge  we  can  call  to  mind,  where  it  would  have  been 
practicable  to  use  this  type,  is  the  Sukkur  Channel  of 
the  bridge  over  the  Indus  at  Sukkur,  described  in  the 
Roorkee  Professional  Papers.  Here  the  foundations  are 
rock  and  the  span  large  enough  (275')  to  make  it  worth 
while.  It  seems  however  to  be  generally  concluded  in 
America,  where  economy  is  most  studied,  since  the  design 
is  included  in  the  tender,  that  a  continuous  girder  is  not 
more  economical  than  discontinuous  spans  of  "proper 
proportions. 

The  employment  of  suspension  on  links  instead  of 
rollers  for  expansion  gear  elicited  some  remarks.  Sir  B. 
Leslie  gave  two  very  useful  examples  from  his  personal 
experience  of  injury  to  bridges  in  India  from  neglect  to 
the  rollers. 


This  is  a  point  which  we  fear  is  too  often  neglected ;  a 
bridge  once  erected  is  supposed  to  take  care  of  itself,  and 
such  a  troublesome  detail  to  inspect  as  the  roller  gear, 
hardly  ever  gets  looked  at,  while  we  should  suppose  that; 
a  few  average  dust-storms,  would  accumulate  enough  dirt 
between  the  rollers  to  form  a  serious  obstacle  to  free 
expansion. 

The  roller  arrangement  is,  however,  so  convenient,  that 
it  is  not  likely  to  be  superseded  by  the  hanging  link, 
but  we  think  the  form  of  roller  lately  introduced,  in 
which  each  roller  is  only  a  sector  of  the  usual  width  of  a 
roller  of  large  diameter,  is  likely  to  come  into  use.  We 
believe  it  was  invented  by  an  Australian  Engineer  whose 
name  we  cannot  just  now  recall. 

Cognate  to  the  subject  of  impeded  expansion  is  that 
of  the  centre  part  of  the  cantilever  between  the  piers, 
where  expansion  is  only  possible  by  the  bending  of  the 
massive  steel  piers. 

This  point  was  noticed  in  the  discussion,  but  no  satis- 
factory explanation  was  given  as  to  what  extra  strains 
were  induced,  nor  whether  they  had  been  provided  for 
in  the  design. 

We  will  conclude  with  a  suggestion  that  these  strains 
should  be  measured,  which  could  be  done  in  the  following 
way,  applicable  .also  to  any  cases  of  restricted  expan- 
sion : — 

Fix  a  rod,  preferably  an  iron  pipe,  to  the  girder  at  one 
pier,  and  let  it  extend  to  the  other,  being  supported  by 
rollers  or  hangers,  so  as  to  be  able  to  move  with  as  little 
friction  as  possible.  The  free  end  being  pinned  to  an 
index,  which  is  pivotted  to  the  girder,  the  motion  of  the 
end  of  this  index  will  be  an  exact  measure  of  the 
restriction  to  the  expansion  of  the  girder,  for  if  the 
expansion  of  the  girder  were  free,  it  will  equal  that  of 
the  rod,  and  no  motion  of  the  index  will  take  place.  This 
difference  in  expansion  of  a  free  rod  and  of  the  girder 
can  be  directly  translated  into  the  strain  on  the  latter, 
which  in  this  case  will  probably  be  worth  taking  into 
consideration. 


IRRIGATION  IN  THE  NORTH-WEST  PROVINCES. 

The  saying,  '  better  late  than  never '  spontaneously 
suggested  itself  to  us  on  opening  the  Irrigation  Revenue 
Report  for  the  year  ending  31st  March  1887,  which  has 
been  reviewed  by  the  Local  Government  almost  one  year 
later.  But  what  has  been  lost  by  the  delay  is  more  than 
gained  by  the  masterly  way  in  which  the  report  has  been 
compiled.  It  is  full  of  interest,  not  only  to  the  '  profes- 
sional,' but  also  to  the  ordinary  reader,  and  reflects  great 
credit  on  the  canal  officers  concerned.  The  total  outlay 
on  the  capital  account  in  the  North- Western  Provinces 
and  Oudh  for  1886-87  was  Rs.  19,09,628  and  to  the  end 
of  that  year  Rs.  7,70,59,223,  the  former  expenditure  being 
Rs.  3,31,191  more  than  in  1885-86.  Owing  to  the  con- 
struction of  the  new  Nadrai  aqueduct  there  was  an  ex- 
penditure of  Rs.  6,99,994 ;  but  on  the  Betwa  Canal  there 
was  a  decrease  of  Rs.  4,27,534  owing  to  the  completion 
of  works.  On  the  Agra  Canal  there  was  an  increase 
of  Rs.  71,930,  the  main  portion  of  which  was  incurred  in 
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extending  and  completing  the  distributary  system.  The 
gross  assessments  of  the  year  under  review  were 
Rs.  51,40,970,  and  the  working  expenses  Rs.  25,64,096, 
the  net  revenue  was  therefore  Rs.  25,76,874  or  3-34  per 
cent,  on  the  entire  capital. 

Leaving  out  the  Betwa  Canal,  which  is  considered  a  pro- 
tective work,  the  return  is  3-60  per  cent.,  as  against  495  in 
the  previous  year.  The  interest  charge  on  the  capital 
amounted  to  Rs.  27,41,369,  deducting  from  this  amount  the 
net  revenue,  the  assessments  shew  a  deficit  of  Rs.  1,64,495, 
against  a  profit  of  Rs.  8,69,419  in  the  previous  year  ;  but  if 
the  Betwa  Canal  is  excluded,  the  net  revenue  comes  up  to 
Rs.  26,30,065,  the  interest  charge  to  Rs.  25,91,072,  and 
there  is  a  surplus  of  Rs.  38,993.  The  actual  increase 
realised  from  all  sources  during  the  year  was  Rs.  57,17,108 ; 
after  deducting  all  expenses,  including  interest  charges, 
the  net  revenue  was  Rs.  4,11,643,  against  Rs.  2,97,071  in 
1885-86 — not  taking  into  account  the  Betwa  Canal,  the 
gross  income  was  Rs.  56,96,408,  the  total  charges 
Rs.  50,78,820,  and  the  net  revenue  Rs.  6,17,588.  The 
cost  incurred  by  the  Civil  Department  in  collecting  the 
water-rate  was  Rs.  1,20,915  or  3  per  cent,  in  gross  collec- 
tions, as  against  313  per  cent,  in  the  previous  year.  The 
total  irrigated  area  of  the  kharif  and  rahi  crops  during 
tfie  year  under  review  was  1,363,815  acres,  as  during  the 
kharif  season  the  rainfall  was  above  the  average  and  well 
distributed,  the  area  irrigated  therefore  decreased  and  was 
160,438  acres  less  than  in  the  previous-A;/tari/.  The  rahi 
season  was  also  favorable,  the  timely  rains  of  October 
helped  the  sowing  of  the  crops  without  requisitioning 
canal  water  ;  there  was  a  demand  for  it  in  December,  but 
the  general  rainfall  of  January  came  to  the  cultivators' 
aid,  and  there  was  a  decrease  of  185,523  acres  in  the 
irrigated  area. 

The  double  cropped  area  decreased  by  116,733 
acres,  and  the  percentage  fell  from  18'24  to  14'31. 
In  1886-87,  7,928  villages  received  water  from  34,241 
outlets  in  the  distributaries  of  the  five  main  canals.  The 
total  value  of  crops  raised  with  canal  water  was 
Rs.  4,44,17,015.  The  maintenance  charges  per  acre 
irrigated  during  1886-87  was  in  the  case  of  Upper  Ganges 
1*60,  Lower  Ganges  2'34,  Agra  2'46,  and  Eastern  Jumna 
1-09.  The  actual  expenses  on  the  Upper  and  Lower 
Ganges  Canals  were  Rs.  8,268  and  Rs.  35,411,  respectively, 
less  than  in  the  previous  year,  but  there  was  an  increase 
•on  the  Agra  Canal  of  Rs.  70,381,  and  on  the  Eastern 
Jumna  Canal  of  Rs.  24,737.  In  the  matter  of  navigation 
operations  there  was  a  loss  of  Rs.  15,298  on  the  Upper  and 
Lower  Ganges  Canals,  against  a  loss  of  Rs.  11,898  in  the 
previous  year.  Until  the  new  Nadrai  Canal  is  completed  and 
constant  running  introduced  on  the  Cawnpore  branch,  no 
material  improvement  can  be  expected  in  this  direction. 

The  actual  receipts  realized  from  minor  sources  of 
income  during  the  year  under  review  are  as  follows : — 
Plantations  Rs.  1,75,542  ;  water-power  Rs.  89,361 ;  miscel- 
laneoiis  Rs.  48,540.  From  observations  carefully  recorded 
it  appears  that,  with  few  exceptions,  the  spring  level  of 
the  Upper  and  Lower  Ganges  Canals,  was,  in  the  main, 
lower  than  in  1885-86,  and  it  is  hoped  that  a  few  years  of 


average  rainfall  will  bring  it  down  to  the  level  at  which 
it  stood  before  1884  and  1885,  which  were  exceptionally 
wet  years.  For  the  first  time  the  Betwa  Canal  supplied 
water  for  irrigation  purpo.ses  during  both  seasons.  The 
maintenance  charges  came  up  to  Rs.  76,348,  and  the  income 
Rs.  23,157,  shewing  a  deficit  of  Rs.  58,191.  In  regard  to 
minor  works  on  the  Rohilkund  division,  there  was  a  loss 
of  Rs.  41,435,  as  compared  with  a  loss  of  Rs.  35,929  in  the 
previous  year.  In  the  Raj  River  Canals  there  were  net 
profits  to  the  extent  of  Rs.  11,454,  against  Rs.  15,478  in 
1885-56.  On  the  Dun  Canals  there  was  a  net  profit  of 
Rs.  41,012,  against  Rs.  44,056  in  1885-86,  and  on  the  Bun- 
delkund  Lakes  there  was  a  loss  of  Rs.  4,318,  against  a 
loss  of  Rs.  6,578  in  the  previous  year. 

CROWN  LANDS   AND  CAPITALISTS. 

We  are  glad  to  notice  from  a  recent  Resolution  that 
in  deference  to  public  representations  and  private 
grievances,  the  Bengal  Government  is  now  prepared  to 
grant  license  to  search  for  viinerals  on  Crown  lands 
in  the  Chota-Nagpore  Division  and  elsewhere. 

Applicants  for  the  exclusive  privilege  should  in  the 
first  instance  apply  to  the  Collector  or  Deputy  Commis- 
sioner of  the  District  submitting  pkms  and  specifications 
of  the  area,  which  will  ordinarily  not  exceed  half  a  sqiuire 
mile,  wanted  ;  and  on  the  application  being  accepted 
the  license  will  be  issued  or  granted  on  the  following 
conditions : — 

(a).  The    license  w'iWhe  ior  prospectinrj  only,  and    be 

available  for  6  months, 
(b).  The  rent  per  acre  will  be  one  rupee  or  less,  payable 
in  advance  to  the    Collector  or  Deputy    Commis- 
sioner, on  the  date  of  granting  of  license, 
(c).  The  licensee  will  have  preferential  right  to  mining 

after    effectual    exploration  of    the  area. 
{d).  The  licensee   will  be  held  responsible  for  surface 
damages  assessable  at  not  more  than  25  times  the 
value  of  the  land  then  obtaining, 
(e).  The  Lieutenant-Governor  of  Bengal  will  be  the 
arbiter  in  all  questions  affecting  the   observance  or 
non-observance  of  these  conditions,  and  his  decision 
will  he  final, 
(j).  The  Licensee  cannot  enter  the  ground  without  a 

written  permit  from  the  District  Officer, 
(ff).  Who    on    receipt    of  application    for  permission 
to  search,  shall    find  out  if  the   land  belongs   to 
Government,    and  what,  if  any,  objection    there 
exists  to  grant  such  permission ;  and 
(h).  Fincdly  if  there  should  appear   no  objection  thg 
said  officer  shall  forthwith  put  the   applicant    in 
possession  and  grant  him    the  necessary  license. 
These  seem  to   us,  and  should   be  considered,  very  fair 
conditions  by   willing  investors  or  explorers.     There  is  no 
question   that  in    these    days   of  rapid    progress   there 
should  be  as  little  of  red-tapeism  and  harassing  delays  as 
possible,  and  in   the   present  case   the    Government  of 
Bengal  has  shown  itself  equal  to  the  occasion  by  empower- 
ing District  Officers  and  thereby  minimising  the  retarding 
influence  of    circumlocution  which  permeates,     we     are 
sorry  to  see,  all  departments  of  the  administration. 
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Expensive  Supervision. — Lieutenant-Colonel  Clarke, 
K.E.,  has  assumed  charge  of  his  apppointinent  as  Superiu- 
ttndeut,  Public  Works  Workshops  and  Stores,  Madras. 

Imp.VRTIALITV. — The  ru-i7  and  Mititari/  Gazette  snys  : 
A  camel,  a  cow,  a  donkey  and  a  uiau  were  run  over  and 
killed  on  the  North- Western  Railway  on  Monday  (4th 
instant)  night. 

The  Delhi-Kalka  Line. — Another  scheme  with  which 
Mr.  Duft'  Bruce  is  as.sociated — the  construction  of  a  direct 
line  from  Delhi  to  Kalka,  vid  Uniballa — is  believed  to 
have  received  the  preliminary  sjinction  of  the  Secretary 
of  State. 

Neoapatam  Water-Sijppi.y. — Mr.  J.  W.  Randall, 
M.I.C.E.,  Superintending  Engineer,  has  proposed  to  meet 
the  difficult  question  of  a  water-supply  for.  the  port  and 
town  of  Negapatam  by  sinking  wells  in  the  bed  of  the 
Vettar  river  and  pumping  therefrom. 

At  Last  ! — This  week's  Gazette  announces  the  promo- 
tion of  Mr.  H.  J.  Richards,  Executive  Engineer,  1st 
grade,  Burma,  Superintendent  of  Works,  Mandalay,  to 
Superintending  Engineer,  3rd  class,  temporar}.  This 
is  tardy  justice,  but  better  late  than  never  ! 

Obituary. — We  regret  to  record  the  death  of  Mr. 
H.  W.  Hughes,  the  District  Engineer  of  Barabanki,  who 
died  last  week  at  Lucknow.  Mr.  Hughes  was  a  supporter 
of  this  Journal,  and  his  articles  are  now  appearing  in  it. 
He  has  two  brothers  high  up  in  the  P.  W.  D. 

My.sore  p.  W.  D.— We  find  that  the  revised  .scale  of 
Engineer  Kstablishments  for  the  Mysore  Public  Works 
Department,  Local,  provides  for  one  Executive  Engineer 
of  the  1st  grade  on  Rs.  750,  two  2nd  grade  on  Rs.  600, 
three  3rd  grade  on  Rs.  500,  and  two  4th  grade  on 
Rs.  400. 

Another  Pubmc  Works  Minlster  Probable.— 
It  is  said  that  the  appointment  of  the  first  Lieutenant- 
Governor  of  Burma  is  to  be  offered  to  Sir  Charles  Elliot, 
and  that  Sir  Charles  Crosthwaito  will  succeed  him  in  the 
Council.  Perhaps  some  might  view  the  expected  change 
as  an  advantage  to  the  Department. 

A  Gloomy  Prospect.— After  the  20th  of  July  there 
will  be  no  compulsory  retirement  of  a  Royal  Engineer 
General  on  the  old  list,  until  Sir  Howard  Elphinstone  suc- 
cumbs on  the  12th  of  December  1891,  and  then  three 
years  will  elapse  before  there  is  another.  Rather  a  dis- 
mal look  out  for   the  senior  Colonels. 

Klstna  River.— a  revised  estimate,  amounting  to 
Rs,  12,000,  for  surveying  the  Kistna  river,  which  it  is 
propo.sed  U)  conserve  under  Madras  Act  VL  of  1884,  is 
sanctioned  in  supersession  of  the  estimate  sanctioned. 
Detailed  charts  will  be  prepared  on  a  scale  of  16  inches  to 
a  mile,  and  the  general  one  to  a  scale  of  6  or  8  inches  to 
a.  mile. 

Not  Our  Fault  '-We  are  sorry  to  say  that  owing 
to  the  inability  or  unwillingness  of  the  Government  of 
India  Secreteriat  to  furnish  us  with  the  papers  referred  to 
in  the  recent  Resolution  relative  to  the  grading  of  Subal- 
terns of  the  Royal  Engineers  on  first  appointment  to  the 
P.  W.  D.,  we  must  defer  or  withhold  our  promised 
comments  on  this  subject  sine  die. 

The  MY.S0RE  Gold  Mine.h'  Exten.sion  of  Leases.— 
The   Mysore    Government    views    with  satisfaction   the 


recent  progress  of  gold-mining  operations,  and  accord- 
ingly, under  the  advice  of  Colonel  Bowen,  the  P.  W.  D. 
Secretary,  announces  that  it  is  now  prepared  to  extend  at 
once,  for  a  further  period  of  twenty  years,  the  existing 
terms  of  all  leases  under  which  mining  operations  have 
made  substantial  progress. 

Railways  in  Madras.— The  Government  of  India 
in  a  resolution  forwarded  to  the  Government  of  Madras 
in  connection  with  the  Railway  from  Bezwada  to  the 
Hyderabad  frontier,  mentions  that  the  Agent  of  the 
Nizam's  Railway  was  recently  asked  on  what  terms  the 
Company  would  be  prepared  to  undertake  the  working 
of  the  line,  and  it  may  be  assumed  for  the  present 
that  the  Company  will  work  the  line. 

"  Gordon  Railway  Viaduct."— The  Kaveri  at  Seringa- 
patam  is  crossed  by  the  the  S.  M.Railway  by  three  bridges. 
No.  T  bridge  has  nine  80  feet  arches  and  twenty-four  27.1 
feet  arches.  No.  2  has  thirteen  80  feet  arches  and  sixteen 
27  i  feet  arches.  No.  8  bridge  has  two  25  feet  arches,  and 
four  271  feet  arches.  These  three  bridges  over  the  three 
branches  of  the  Kaveri  are  of  stone  and  number  68  arches. 
The  work  was  done  under  the  supervision  of  Colonel 
LeMessurier,  r.e.,  at  a  cost  of  1 1  lakh  of  rupees. 

Propo.sed  Hooghly  Subway.- Mr.  Duff  Bruce,  in  con- 
ference with  Mr.  Greathcad,  the  Engineer  for  the  Subway 
now  being  constructed  under  the  Thames,  is  preparing 
plans  and  specifications  for  a  tunnel  under  the  Hooghly 
to  connect  the  East  Indian  Railway  with  the  Kidderpore 
Docks.  The  Railway  Company  are  disposed  to  consider 
the  proposal  favorably,  and  from  borings  which  have  been 
made  in  connection  with  the  construction  of  the  docks, 
no  difficulty  is  anticipated  in  the  construction  of  the 
tunnel. 

The  Birth  Day  Honors  List.— To  be  K.  C.  I.  E.  :— 
Guilford  Lindsay  Molesworth,  Esq.,  c.i.E.,  Consulting 
Engineer  to  the  Government  of  India  for  State  Railways. 
To  he  C.  I.  E.  :— Major  William  Sinclair  Smith  Bisset, 
Royal  Engineers,  Agent  to  the  Bombay-Baroda  and 
Central  India  Railway ;  Henry  Irwin,  Esq.,  m.i.c.e.. 
Superintendent  of  Works,  Simla  Imperial  Circle  ;  Captain 
Buchanan  Scott,  Royal  Engineers,  Deputy  Consulting 
Engineer  for  Railway  to  the  Government  of  India, 
Calcutta. 

De  Haviland's  Arch.— Not  far  from  the  Railway 
Station  at  Seringapatam  stands  the  experimental  arch  con- 
structed by  Captain  de  Haviland,  of  the  Madras  En- 
gineers, who  was  attached  to  the  garrison  of  Seringapatam 
from  1808  to  1810.  It  is  a  very  interesting  structure.  Th^ 
length  of  the  span  is  112  feet,  breadth  4  feet,  thick- 
ness at  the  lower  end  5  feet,  and  at  the  crown  3  feet 
10  inches.  It  is  supported  at  cither  end  by  buttresses  of 
stone  set  in  chunara.  The  arch  vibrates,  and  when  any 
man  dances  on  the  crown  the  vibrations  can  be  clearl_> 
noticed. 

The  Benoal  P.  W.  D.— The  old  saying  that  it  never 
rains  but  it  pours,  is  applicable  to  the  Bengal  Engineer- 
ing Establishment  at  the  present  moment.  Mr.  Martin's 
promotion  to  Chief  Engineer  has  given  a  step  to 
Mr.  Joll,  who  relieved  him.  Mr.  T.  H.  Wickes  goes  to  the 
N.-W.  P.  and  Oudh  and  Major  McArthur  relieves  him 
while  Mr.  Shawe  relieves  Major  McArthur  in  the  Irriga- 
tion Under-Secretaryship.  Mr.  Anley  will  not  go  before 
next  month,  and  it  is  possible  that  his  departure  will 
determine  many  questions  of  promotion  and  transfer  which 
are  now  only  matters  for  speculation. 
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Fifty-Five  Years'  Order. — Under  Rule  1,  Section 
110,  of  the  Civil  Pension  Code,  authority  to  permit  the 
retention  in  the  service  of  non-gazetted  officers  between 
fifty-five  and  sixty  years  of  age  is  delegated  to  certain 
heads  of  departments.  A  selection  of  officers  to  bo 
similarly  empowered  will  be  made  in  the  Military  and 
Public  Works  Departments.  Every  sanction  will  expire 
on  the  last  day  of  the  official  year,  and  must  then  be 
renewed  if  further  retention  is  considered  desirable. 
Additions  to  the  list  will  be  made  from  time  to  time  by 
Government  in  the  departments  concerned. 

Adoption  of  a  Memorial. — The  meeting  of 
the  officers  of  the  XJncovenanted  Service,  held  on 
Monday  last,  passed  off  most  successfully.  Every 
XJncovenanted  Officer  in  Simla  was  present.  Sir 
Guildford  Molesworth  presided,  and  speeches  in  support 
of  the  claims  of  the  service  were  made  by  the  Chairman, 
Mr.  Eliot,  Mr.  G.  R.  Macdonald,  Mr.  J.  E.  O'Conor,  Mr. 
Ribentrop,  Mr.  Buckley,  and  Dr.  George  Watt.  The 
memorial  to  the  House  of  Commons  was  adopted  and 
signed,  and  a  telegram  was  sent  to  Mr.  H.  S.  King  in- 
forminj;  him  of  the  meeting  and  thanking  him  for  his 
support  to  the  cause  of  the  service. 

The  Nile  Flood  of  1887. — Sir  Colin  Scott  Moncrieff 
has  prepared  notes  in  reference  to  the  Nile  flood  of  1887, 
which  was  not  so  high  as  that  either  of  1874  or  1878,  but 
still  may  be  classed  as  one  of  quite  exceptional  magni- 
tude. Sir  Colin  says  : — When  face  to  face  with  inun- 
dation we  naturally  looked  for  records  of  previous  floods. 
It  would  have  been  invaluable  to  us  to  have  known 
where  were  found  the  weakest  points,  what  measures  were 
found  effective  and  what  ineffective.  But  even  of  these 
two  great  floods  within  the  last  13  years  not  an  Engineer- 
ing record  was  forthcoming  any  more  than  if  they  had 
occurred  in  the  reign  of  a  Pharaoh. 

Preposterous  Proposals. — Dr.  Laing,  Sanitary 
Commissioner,  Madras,  recommended  that  Government 
wet  cultivation  should  be  kept  at  a  distance  of  a  mile 
from  large  towns  and  Municipalities,  and  three-fourths  of 
a  mile  from  smaller  towns  and  villages.  We  are  afraid 
that  Dr.  Laing  has  yet  much  to  learn  about  the  Pre- 
sidency over  the  health  of  which  he  presides.  If  his 
suggestions  were  carried  out,  it  would  reduce  the  most 
fertile  tracts  of  Southern  India,  its  deltaic  areas,  notably 
that  of  the  Cauvery,  into  barren  wastes,  and  not  oidy 
reduce  the  population  of  the  country  to  starvation,  but 
diminish  the  public  exchequer  by  90  per  cent. ! 

Wheat  Crops  of  India. — In  Bengal  the  past  season 
has  been  more  generally  unfavourable  to  the  wheat  crop 
than  in  the  preceding  year.  In  the  N.-W.  P.  and  Oudh 
the  total  area  under  pure  wheat  has  this  year  been 
returned  at  4,9.52,354  acres,  or  within  a  few  thousand 
acres  of  the  area,  returned  last  year.  But,  compared  with 
the  normal  wheat  area  a  deficiency  appears  of  over  2  per 
cent.,  and  no  less  than  6  per  cent,  as  compared  to  the 
area  reported  for  188.5  and  1886.  The  figures  for  the 
Central  Provinces  indicate  that  the  area  under  wheat 
during  the  current  season  exceeded  that  of  the  previous 
year  by  no  less  than  258,400  acres,  and  this,  too,  althougli 
the  area  of  the  previous  year  was  by  no  means  an  abnor- 
mally small  one. 

Sub-Marine  Mining. — Royal  Engineer  soldiers  employ- 
ed on  sub-marine  mining  duties  are  to  be  allowed  a  con- 
tinuance of  their  former  consolidated  rates  of  working  pay, 
pending   the  issue  of  orders  for  the    improvement  of  the 


military  position  of  these  men.  At  the  present  time, 
when  the  Government  at  home  are  laying  such  stress  on  the 
formation  of  Volunteer  Sub-marine  Mining  Companies, 
for  the  defence  of  the  home  posts  and  forming  new  sub- 
marine Royal  Engineer  Mining  Companips,  it  is  bad  policy 
for  the  Indian  Government  to  cut  down  the  already  too  low 
allowances  of  the  few  good  men  out  here  who  are  already 
sufficiently  disgusted  with  their  experiences  of  the 
Indian  climate  without  being  made  more  disgusted  by 
reduction  to  British  rates  of  pay. 

Mr.  H.  JoLL. — Mr.  H.  JoU's  appointment  to  be  Super- 
intending Engineer,  Western  Circle,  P.  W.  D.,  Bengal, 
in  place  of  Mr.  E.  J.  Martin,  forms  another  item  in 
the  complete  transformation  which  Bengal  is  now  under- 
going in  respect  of  the  administration  of  the  P.  W.  D. 
Mr.  JoU's  abilities  are  well-known,  and  have  long  ago 
marked  him  out  as  one  of  the  future  Superintending 
Engineers.  His  experience,  while  Inspector  of  Local 
Works  in  Patna,  will  stand  him  in  good  stead  in  his 
duties  in  the  Western  Circle,  which  comprises  the  Patna 
Commissionership,  and  through  being  nearer  Head- 
Quarters,  his  sound  knowledge  and  thoroughly  practical 
opinions  will  be  more  available  where  they  will  be  best 
appreciated — viz.,  at  the  fountain  whence  all  Public  Works 
schemes  flow. 

Mr.  T.  H.  Wickes.— The  many  friends  of  Jlr.  T. 
Haines  Wickes,  Superintending  Engineer,  South  Western 
Circle,  P.  W.  D.,  Bengal,  will  be  gratified  to  hear  of  his 
selection  to  act  as  Chief  Engineer,  Buildings  and  Roaiis 
Branch,  N.-W.  P.,  in  place  of  Colonel  J.  P.  Steel,  R.E., 
who  was  recently  gazetted  to  succeed  the  late  Colonel  D. 
Ward,  R.E.,  and  who  now  proceeds  on  furlough.  The 
N.-W.  P,  is  to  be  congratulated  upon  securing  so 
genial  and  papular  a  Chief,  while  Bengal  can  ill  afford 
to  spare  one  who  has  been  a  friend  to  the  many  and 
enemy  to  none.  Especially  will  the  younger  members  of 
the  service  feel  his  absence,  for  as  a  sound  adviser  in 
matters  private  or  professional,  and  as  a  kind  and  ready 
sympathizer,  there  has  been  no  one  in  Bengal  like  Mr. 
Haines  Wickes. 

The  Bengal-Nagpur  Railway  and  the  Coal  Com- 
panies.— It  is  believed  that  the  Asansol  route  was  sa.nc- 
tioned  by  the  Government  subject  to  the  following  con- 
ditions, which  have  been  accepted  by  the  Company  : — 
(1).  A  coal  branch  from  the  main  line  on  the  north 
bank  of  the  Damuda  river  to  the  coal-fields  through 
which  the  old  or  Sitarampore  line  would  have  passed. 
(2).  Equal  rates  should  be  levied  by  the  Company  from 
all  places  on  the  branch.  (3).  The  supply  of  certain 
sidings  required  by  the  Equitable.  Why  the  Equitable 
should  of  all  other  companies  be  entitled  to  certain 
Hidings  it  is  not  quite  clear.  Sidings  from  the  main 
branch  should,  we  think,  be  so  arranged  as  to  serve  all 
the  coal  proprietories  equally  and  draw  all  available 
traffic  therefrom. 

Inspector  of  Local  Works,  Patna — The  vacancy 
caused  by  the  appointment  of  Mr.  H.  Joll  to  be  Superin- 
tending Engineer,  Western  Circle,  in  place  of  Mr.  E.  J. 
Martin,  who  has  just  taken  up  his  new  duties  as  Chief 
Engineer,  will  doubtless  be  the  subject  of  much  striving 
after,  for  it  is  a  specially  interesting  and  a  very  agreeable 
charge.  If  a  suggestion  offered  from  outside  could  be  of 
any  service,  the  name  of  Mr.  C.  A.  Mills  seems  to  recom- 
mend itself  to  those  who  know  his  experience  and  abili- 
ties. With  great  self-denial  he  proceeded  to  fill  the  vacancy 
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at  Chittaaoug,  a  district  he  had  been  obliged  to  leave  not 
long  before  on  account  of  ill-health,  and  it  would  be  an 
act  of  fairness  to  make  the  offer  to  him.  He  has  had 
besides  long  and  useful  experience  whilst  District  Engi- 
neer of  Gya,  eminently  fitting  him  for  this  post. 

IXDIAX  Coke  .wd  CoKE-M.\Ki.\ti. — The  E.  I.  Railway 
have  gone  in  for  improved  coke  ovous  to  make  their  coke 
SALEABLK.  At  Borreah  Colliery  the  "  New  Beerbhoom" 
have  gone  in  for  improving  the  ijuality  of  a  first-class  coke, 
by  having  all  the  dust  crushed  to  one  size,  which  is  very 
successful.  The  American  Manager  of  the  Burrakur  Coal 
Company  has  gone  in  for  a  machine  for  crushing  dust  for 
coke.  Of  the  two  machines  brought  out,  the  Burrakur  one 
is  the  best,  does  the  best  work,  with  the  least  expense, 
Both  are  by  different  makers.  We  hear  that  Dr.  Saise,  not 
to  be  behind,  is  going  in  for  a  ilust  crusher.  Ritter  von 
Schwartz  has  stirred  these  coal  companies  up.  As  he  is  the 
largest  purchaser  of  coke  in  the  market,  he  insists  on 
using  none  but  the  best  for  his  blast  furnaces  ;  he  considers 
it  a  waste  of  time  and  expense  to  load  his  furnace  with 
coke  little  better  than  clay. 

Indian  State  Railway.s.— "  Disgusted  and  Discontent- 
ed" writes  to  a  contemporary  :  The  expenditure  in  India  on 
State  Railways  is  now  about  2  J  millions  annually.  A  very 
little  laxity  in  supervision  would  be  sufficient  to  increase 
the  cost  1  per  cent,  which  would  not  be  noticeable  when 
spread  over  a  large  number  of  works,  and  the  sum  total 
of  this  would  amount  to  2^  lakhs — sufficient  to  give 
200  Engineers  (exclusive  of  Chief  and  Superintending 
ranks)  Rs.  100  a  month  all  round,  or  would  cover  the 
cost  of  a  fair  scheme  of  retirement.  It  is  needless  to 
say  that  the  staff  at  present  is  disgusted  and  discon- 
tented, but  their  sense  of  duty  and  professional  pride 
have  not  yet  allowed  any  effect  to  be  felt.  How  long 
this  will  continue  it  is  difficult  to  say ;  but  the  period 
will  probably  be  brief,  for  there  is  a  limit  to  the 
endurance  of  wrong,  and  even  a  worm  or  an  English- 
man will  turn  when  trampled  on.  The  present  Public 
Works  Minister  would  do  well  to  ponder  this  subject, 
and  not  let  a  penny-wise-and-pound-foolish  policy  be 
the  outcome  of  his  incumbency  of  the  post. 

Ju.sT  Appreciation.— The  Bombay  Port  Trust  have 
recorded  that  the  way  in  which  the  work  of  Prince's 
Dock  Extension  has  been  carried  out  is  also  most  credit- 
able to  the  untiring  energy  and  close  supervision  of  the 
Engineer,  Mr.  George  Ormiston,  and  his  staff,  and  the 
Trustees  most  heartily  congratulate  them  on  the  success 
of  their  efforts.  Subject  to  the  .sanction  of  Government, 
the  following  sums  may  be  paid  to  the  Engineer  and  to 
the  members  of  his  staff  named  as  a  ywoof  of  the  Trustees' 
appreciation  of  their  valuable  services : — 

R«. 

Mr.  OmiiHtoii,  Engineer                    ...                ...  7.500 

„     Lynn,  Aiisistant  Engineer         ...                ...  |  ,500 

„     Squire,  AmiHtant  Engineer       ...                ...  1  ."JOO 

„     Messent,  AtwiHtant  Engineer     ...                 ...  (joo 

„     .Smeaton,  Meclianical  .Siiyierintendent         ...  .-ioo 

„     Kiitt'jnjee  iJliunjeeblioy,   Hono)-ai-y    AHsist- 

ant  Engineer        ...                ...                ...  .tjyy 

„     Hurrichand  Nillajee,  Hea<l  Sinveyur         ...  400 


'^''tal  ...       12,.500 

PROGRE.S.S.— A  correspondent  writes :— Combinations  are 
a  feature  of  the  day.  La/Jies  favor  them  in  the  way  of 
wstumes  and  coiffures,  n)en  go  in  for  all  sorts  of  collapsa- 
bles  of  various  import.  Government  believes  firmly  in 
doubling  up  and  "  consolidating"  pay  and  promotion.   The 


last  noteworthy  combination  of  which  we  have  heard  is 
a  new  type  of  torpedo  boat,  the  invention  of  Messrs. 
Yarrow  and  Co.,  of  Poplar,  which  can  be  used  cither  as  a 
torpedo  boat,  a  gunboat,  or  a  steam  pinnace.  It  is 
contended  that  this  new  combination  is  loss  crank, 
uncomfortable  and  "  wet"  than  previou.sly  existent 
sea-going  vessels.  Messrs.  Yarrow's  boat,  not  long  ago» 
voyaged  under  steam  from  the  Thames  to  Portsmouth 
in  rough  weather,  and  was  not  wrecked.  Great  elation  is 
being  felt  in  channel  ports  in  honor  of  this  auspicious- 
uess.  Apropos  the  Nile,  a  new  steel  screw  steamer, 
has  just  been  launched  from  Pembroke  Dockyard. 
Her  armament  is  to  consist  of  four  67-ton  guns, 
six  36  pounders,  and  eight  6-ioouuder  rapid  firing 
guns.  If  she  is  blessed  with  better  luck  than  other 
Admiralty  favorites  have  been  of  late  years,  .she  ought  to 
prove  a  decided  acquisition  of  utility  to  the  British 
Navy. 

The  Teheran  Railway.— Advices  from  the  Caspian 
Sea  announce  that  the  railway  from  Resht  to  Teheran  has 
been  already  begun,  the  Engineers  are  ready,  and  the 
material  is  beginning  to  arrive  tnd  Batoum  and  the  Trans- 
Caucasian  Railway.  The  enterprise,  impatiently  looked 
forward  to  both  by  the  Shah  and  the  Russian  authorities, 
will  be  carried  out  rapidly.  The  laborers  will  be  drawn 
fi"om  the  south  of  Russia,  and  the  men  will  proceed  to 
Persia  as  soon  as  the  Volga  is  open  for  navigation  in  the 
spring.  Many  Asiatics  who  were  formerly  employed  in  the 
construction  of  the  Russian  line  as  far  as  Merv  have  arriv- 
ed in  the  yards,  and  are  employed  over  the  preliminary 
works.  There  is  no  present  intention  of  carrying  the  line 
further,  but  plans  have  been  drawn  up  for  extending  it  to 
the  east  as  far  as  Meshed,  and  to  the  south  as  far  as  the 
Persian  Gulf.  In  the  future  it  may  even  be  extended  to 
Herat  and  India.  When  once  the  section  from  Bakou  to 
Resht  is  finished,  a  new  route  will  be  open  to  the  Black 
Sea  to  India,  and  Batoum  will  acquire  immense  commer- 
cial importance.  Alth(jagh  all  these  projects  are  yet  a 
little  visionary,  they  are  favored  by  the  Russian  Govern- 
ment, and  it  is  pretty  certain  that  they  will  be  realised 
by  degrees. 

ME.SSIIS.  KiHBY  &  Co.,  Bombay.—  The  Tru.^tees  of  the 
Port  of  Bombay  are  pleased  to  record  their  extreme  satis- 
faction at  the  manner  in  which  the  great  work  of  Prince's 
Dock  Extension  has  been  carried  out  by  the  Contractors, 
Messrs.  Kirby  &  Co.  In  several  respects  the  amount  of 
work  done  under  the  masonry  and  excavation  contract 
has  been  greater  than  that  tendered  for,  and  yet,  although 
the  (juality  of  the  work  is  excellent,  it  has  been  carried 
out  for  less  by  Rs.  64,359  than  the  amount  of  the  contract, 
and  in  eight  months  less  than  the  time  agreed  upon,  thus 
making  the  Victoria  Dock  available  for  use  during  a  busy  , 
season  earlier  than  had  been  anticipated — a  very  great  \ 
advantage  to  the  trade  of  the  Port.  Such  results  could 
only  have  been  attained  by  the  exercise  on  the  part  of 
the  contractors  of  great  skill  and  energy,  combined  with 
arrangements  calculated  to  make  the  workmen  contented, 
and  with  thoroughly  cordial  relations  between  the  con- 
tractors and  the  Port  Trust  Engineers.  The  contractors 
have  also  to  be  congratulated  on  the  .small  number  of 
accidents,  considering  the  nature  of  the  work  and  the 
large  number  of  work  people  employed.  The  .satisfaction 
of  the  Trustees  is  increased  by  the  fact  that  a  member  of 
the  firm  of  coutractoj-s  who  carried  out  this  great  work 
is  Mr.  John  Fleming,  c.s.i.,  the  Originator  of  the  Elphin- 
stone  Reclamation  on  which  the  Dock  is  situated. 
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The  Committee  on  the  Railway  Bill  has  nearly  completed  its 
work. 

The  cost  of  the  new  Victoria  Docks  at  Bomlmy  is  estimated  at 
forty-three  lakhs  of  i-upees. 

Colonel  Prejevalsky  has,  it  is  said,  now  decided  to  undertake 
a  scieutitic  expedition  to  Afghanistan. 

The  question  of  retention  or  abolition  of  the  Calcutta  Mint 
has  been  decided  in  favor  of  that  institution. 

We  understand  that  much  difficulty  is  experienced  at  the  various 
Gold  Mines  in  Kolar  in  the  matter  of  obtaining  fuel. 

The  Government  of  Bengal  intends  spending  a  sum  of  Rs.  40,000 
during  the  current  year  in  im))roving  Government  estates. 

A  PROPOSAL  for  making  a  branch  railway  from  Mysore  to 
Narjengode  is  favorably  entertained  by  the  S.  M.  authorities. 

Practical  tests  have  shown  that  tlie  leakage  at  the  Malabar 
Hill  reservoir  amounts  to  a  quarter  of  a  million  gallons  i)er  day. 

We  learn  on  good  authority,  that  the  concession  to  construct  a 
line  of  railway  through  the  gold-fields  of  Kolar  has  been  granted. 

Dr.  Noetlixg,  of  the  Geological  Survey  of  India,  has  been  de- 
puted to  Upper  Burma  to  i-eport  on  the  mineral  resources  of  that 
country. 

We  understand  that  the  Suney  Department  has  received 
instructions  to  push  on  the  j^reparation  of  the  maps  of  the  Afghan 
Boundary  Sui-\-ey. 

Some  stir  is  likely  to  be  made  about  the  cost  of  tlie  London 
establishment  of  the  Nizam's  Guaranteed  State  Railway  Company, 
wliich    is   something  like  £9,000  a  year. 

The  Government  of  India  has  declined'  to  admit  the  claim  of  the 
Punjab  Government  to  an  a.ssignment  to  Provincial  Revenues  of 
a  share  of  the  revenues  of  the  Sidhnai  Canal. 

Os  the  1st  April  last  a  modified  scheme  was  brought  into 
operation  by  the  Government  of  India  for  the  collection  and  tabula- 
tion of  the  rail-borne  trade  statistics  of  India. 

Mr.  King  ho]:)es  to  secure  a  division  in  the  House  of  Commons 
next  week  on  the  question  of  the  Uncovenanted  Service  pensions. 
Some  80  members  liave  promised  him  their  supjwrt. 

There  is  cholera  at  the  Singareni  Coalfields,  and  in  fact  all 
along  the  districts  bordering  the  new  line:  the  works  are  com- 
jiaratively  at  a  standstill  owing  to  want  of  W(jrkmen. 

The  preparation  of  a  large  scale  ma])  of  Quetta  and  its  environs 
is  to  be  undertaken  Ijy  the  Survey  of  India  DejKirtment,  at  the 
request  of  the  Agent  Governor-General  in  Baluchistan. 

Several  questions  have  been  asked  in  Parliament  about  the 
concession  to  Mr.  Streeter  of  the  Ruby  Mines.  The  Government 
contend  chat  no  binding  contract  has  been  made  in  the  matter. 

Carpet  weaving,  shawl  weaving,  ornamental  pottery  works  ai-e 
all  being  caiTied  on  successfully  under  the  superintendence  of  Mr. 
Warner,  in  the  workshops  and  manufactories  inside  (iolconda 
Fort. 

Last  year  the  number  of  recruits  from  Bengal  and  the  North- 
west who  entered  Assam  l)y  way  of  Dliubri  was  2.'),G47j  while 
the  entire  garden  pf>p\dation  is  estimated  at  not  less  than  350,000 
souls. 

Appointments  in  the  Revenue  Survey,  which  are  now  held  by 
Uncovenanted  Officers,  are,  a  Madi-as  iM]>er  understands,  to  coii- 
tinue  to  be  treated  as  appointments  open  to  Commissioned  Military 
Officers. 

At  the  instance  of  the  Government  of  India,  the  Map  De))artment 
of  the  Board  of  Revenue,  North-West  Provinces,  has  been  trans- 
fen-ed  to  the  charge  of  the  Survey  of  India  De]>artment  at 
Calcutta. 

Intimation  was  leceived  at  Madras,  on  Saturday,  the  26th 
ultimo,  of  the  death,  from  malarious  fever,  at  Bider,  in  the  Ceded 
Districts,  of  Mr.  .John  Conran,  District  Engineer  in  H.  H.  the 
Nizam's  P.  W.  D. 


The  authorities  have  taken  notice  of  the  defects  in  the  Summer 
Palace  of  Tippu  Sultan  at  Seringapatam,  and  hope  that  early 
measures  will  be  adopted  to  jnit  the  building  in  thorough  order 
before  the  wet  sea.son  commences. 

The  Madras  Railway  Company  are  substituting  steel  rails  foi' 
the  iron  ones  at  present  in  use  on  this  line.  The  steel  rails  have 
been  introduced  on  certain  jjarts  of  the  line  only,  and  will  ere  long 
be  substituted  throughout  the  North  and  South-West  lines. 

A  VIOLENT  gale  of  wind,  accomjmnied  by  a  thunderstorm,  visit- 
ed Lucknow  last  week.  The  artesian  well,  which,  like  that 
of  Agra,  seems  destined  to  ill-luck,  is  said  to  have  been  the  chief 
suft'erer,  the  derick  over  the  well  having  come  to  complete  grief. 

At  Gotacamund,  on  Monday  afternoon,  Ixird  Connemara  opened 
the  Adam  Memorial  Fountain,  erected  at  a  cost  of  Rs.  17,000,  to 
the  memory  of  the  late  Mr.  Adam,  Governor  of  Madras.  The 
fountain  was  east  in  Leed.s,  and  is  a  fac-simile  of  the  one  in  that 
town. 

In  consequence,  we  believe,  of  the  competition  between  the 
two  Ice  Manufacturing  Comjianies  on  the  Poonamallee  Road, 
Madras,  ice  is  now  being  sold  in  some  parts  of  the  city  at  the 
incredibly  low  ))rice  of  one  pie  per  pound,  or  twelve  pounds  for 
one  anna. 

A  PRIZE  of  Rs.  100  has  been  offered  by  the  Committee  of  the 
Soldiers'  Industrial  Exhibition,  Bombay,  for  the  best  easy  on 
"Pi-actical  Suggestions  for  the  Clothing  and  Equipment  of  all 
Arms  of  the  British  Service  during  Peace  and  War  at  Home  and 
in  India." 

Particulars  in  connection  with  the  recent  stonn  at  Cawnjxire 
state  that  a  good  deal  of  damage  was  also  done  by  it  to  the  roofs 
of  the  buildings  of  some  of  the  mills.  In  one  case  a  corrugated 
iron  roofing  weighing  three  tons  was  blown  to  a  distance  of  over 
400  yards. 

It  has  been  decided  by  the  Government  that  no  further 
expenditure  is  to  be  incurred  on  the  Abdul  Rahim  Khan  Canal 
in  the  Bannu  District  ;  that  the  capital  outlay  which  amounted 
to  Rs.  3.'),456  at  the  end  of  the  official  year  1886-87  should  be 
struck  off  tlie  books. 

The  local  Government  has  oi'dered  that  from  and  after  the  1st 
of  June  instant,  the  highest  rate  at  which  Port  dues  shall  be 
charged  at  any  outport  in  the  Madras  Presidency  shall  be  two 
annas  a  ton  in  the  case  of  sea-going  vessels  other  than  coa.sting 
steamei's,  and  thiee  annas  a  ton  in  the  case  of  coasting  steamers. 

Lieutenant  J.  H.  S.  Murray,  Royal  Engineers,  is  transfen-ed 
from  the  Presidency  and  Oudh  Conmiand,  Military  Works,  to 
the  head-quarters  of  the  Inspector-General  of  Military  Works. 
Lieutenant  W.  .1.  D.  Dundee,  Royal  Engineers,  is  posted  to 
the  Fort  William  Division,  Presidency  and  Oudh  Command, 
Military  Works. 

The  survey  of  the  alternative  route  to  Lundi  Kotal  from 
Jamrud  through  the  country  of  the  Mullagoris  has  been  tem)io- 
rarily  suspended  owing  to  the  illness  of  Mr.  Baker,  the  Engineer 
entrusted  with  this  difficult  ])iece  of  work.  He  has  now,  however, 
recovered  from  the  somewliat  shar])  attack  of  fever  which  pros- 
trated him  for  a  time. 

Writing  on  the  subject  of  reform  on  Indian  Railways,  a  con- 
temporary a.sks  the  Director-General  of  Railways  to  issue  a  strin- 
gent prohibitory  standing  order  against  the  continuance  of  the 
present  objectionable  system  of  overcrowding  the  I'ailway  carriages, 
and  more  especially  the  third-class  ones,  to  the  detriment  of  both 
the  public  health  and  comfort. 

Lieutenant  A.  B.  Rouch,  r.e.,  has  been  attached  to  the 
Presidency  and  Oudh  Command,  Military  Works  ;  Lieutenant  G. 
A.  Ti'avers,  r.e.,  has  been  transferred  for  duty  to  the  head- 
quarters of  the  Inspectfjr-General,  Military  Works  ;  and  Lieuten- 
ant S.  L.  Ci-aster,  r.k.,  has  been  transfen-ed  to  the  West  "f 
India  Coast  Defence  t'onimand. 

There  has  been  another  attempt  to  wreck  a  ti'ain  on  the  Great 
Indian  Peninsula  line,  this  time  near  Bir,  a  few  stations  this  side 
of  Khundwa.  The  engine  and  fourteen  carriages  filled  with 
jiassengers  were  actually  deiailed,  but  no  harm  seems  to  have  been 
done  except  to  the  ))erinanent  way.  This  is  the  third  occurrence 
of  the  sort  within  the  last  fifteen  months  or  so  in  the  same 
neighbourhofKl. 

It  is  notified  that  in  the  case  of  Military  Officers  subject  to 
Civil  Rules,  active  service,  for  the  p\n-j)Ose  of  calcidating  the 
anwunt  of  leave  admissible  undei-  the  Rules  of  this  Code, 
commences  from  the  date  of  first  substantive  a])pointment  in  the 
C;ivil  Department,  except  in  the  case  of  an  Officer  of  the  Royal 
Engineers  who  was  in  civil  employ  on  the  1st  November  1886, 
and  elected  for  continuous  service  "in  India,  who  counts  active 
service  from  the  date  of  his  election. 
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Jcttcvs  to  the  Oitor. 


[The  Editor  desire*  it  to  he  ditttHctly  widerstood  that  he  does  not  hold 
hinu^f  responsible  for  the  opinions  expressed  by  correspondents.] 

SEYSSEL  ASPHALTS. 

SiR,_Will  aiiv  of  vour  mimenms  conesjwndents  inform  me  if 
tliev  have  use*! 'the  "  Sevssfl  Asphalte  "  for  flooi-s  J" ami  1"  thick, 
aiid  with  what  result  (carried  out  as  per  instruction  issued  by 
the  Sevssel  Asphalte  ComiMiiv.) 

'  W.    GlRLlNO, 

Assistant  Engineer. 
Camjctta  ;  Jnne  4,  IfW. 


.TUSTICE. 

Sir,— In  yours  of  the  2nd  instant  you  allege  that  "local 
knowledge "  is  the  ground  on  which  Colonel  Gumming  becomes 
Chief  Engineer  of  Burma  and  Mr.  H.  F.  White  is  transferred 
to  that  Province  from  Hyderabad. 

Allow  me  to  jwint  out  that  the  claims  of  local  officei-s  with 
local  knowle<lge  were  ignored  when  Major  Gi-acey  was  transferred 
last  vear  from  Allahabad  to  Mandalay,  for  which  there  was  not 
the  slightest  iiistitication  with  such  a  man  as  Mr.  Richards  at 
that  time  in  Mandalav,  and  Mr.  "White  at  Rangotai. 

Civis. 


THE  MADRAS  HARBOUR. 
Sir, — Every  one  now-a-days  seem."!    inclined    to    say    something 
against  this  harbour,  and   to  censure  the  Engineers  who  designed 


and  the  authorities  that  sanctioned  it.  It  seems  to  me  that  if  all 
our  heads  were  laid  together  in  consultation,  some  ])lan  might  be 
hit  upon  to  successfully  resist  the  mighty  ocean  power  that  has  to 
l>e  contended  against  at  Matlras.  Tlie  Colombo  breakwater  is  a 
siKiess,  but  I  fancy  there  must  be  a  greater  power  at  work  on  the 
!Madi-a.s  shore  than  there  is  in  Ceylon.  To  tlie  best  of  my  belief 
the  breakwater  at  Alexandria  was  fomied  by  letting  fall  into  the 
.sea  huge  blocks  of  stone  or  concrete  and  they  were  allowed  to  lie 
where  they  lay  and  were  not  packed  close  together  like  .sardines 
in  a  tin.  The  result  is  that  the  destroying  wave  falls  on  that 
breakwater  and  its  force  is  broken  there  ;  but  a  great  deal  of  the 
energ\-  is  exi>ended  in  getting  through  tlie  interstices  in  the  con- 
struction. Taking  this  as  an  hyimthesis  it  is  proposed  to  so  con- 
struct the  breakwater  at  Madras  that  the  force  of  the  water  may 
not  all  be  ex])ende<l  on  the  wall,  but  by  leaving  holes  in  it  a  very 
large  amount  of  energy  will  Ije  wasted  in  getting  through  these 
inlets.  At  present  the  whole  momentum  of  the  wave  is  used  \\\t  on 
the  breakwater,  but  if  holes — circular  in  section — were  made  during 
the  construction  of  the  beton  blocks,  I  presume  to  think  the 
construction  would  not  be  materially  weakened  and  that  an  outlet 
would  sfi  1)6  fonned  iov  some  of  the  force  of  the  wave.  It  may  be 
objecte<l  that  the  huge  concrete  blocks  would  be  verj-  seriously 
w^eakened  by  this  plan,  and  that  the  rush  of  water  through  would 
verj-  quickly  destroy  the  artificial  rock.  This  is  indeed  very 
poteible,  and  to  meet  that  contingency  I  propose  to  form  the 
holes  in  question  with  cast-iron  |)i})es  which  will  be  set  in  the 
concrete  at  the  time  of  making  the  blocks.  The  end  against 
which  the  wave  would  break  could  be  cast  bell-shaped.  These 
castings  coidd  l)e  landed  in  Madras  for  £.5  a  Utn  and  I  think  would 
serve  to  keep  the  breakwater  standing.  If  some  of  your  nume- 
rous rea<lers  will  show  how  this  |)lan  wo\ild  fail  or  support  the 
nietluxl  and  improve  on  it,  I  shall  be  much  obliged. 

Damookdia,  E.  B.  S.  R.;  A.  H.  Masox, 

June  3,   1888.  Executive  Ejif/ineer. 


the  water  available  is  the  diflerence  between  31  31    and  43'31,  or  12" 
feet  over  an  area  of  7  square  miles. 

AVhen  the  water  falls  below  the  level  of  the  lowest  |)ipe,  a 
channel  is  cut  in  the  bed  of  a  tank  leading  to  the  Municipal  sluice, 
where  three  engines  with  ceutrifiigal  pumps  are  placed  and  the 
water  pumped  into  the  ofl'-take  channel.  The  channel  in  the  bed 
being  shallow  the  force  of  the  ))umps  makes  the  water  muddy  and 
this  water  psissing  into  the  pi])es  coats  them  with  liquid  mud,  hence 
one  cause   for  the  water   being   considered    impure. 

Mr.  Jones'  scheme  for  improving  the  quality  and  quantity  of 
water  for  Madras,  is  to  ]iass  the  water  under  the  bund  of  the 
tank  by  means  of  pi))es  at  a  level  of  21  M.  S.  L.  and  from 
there  to  pump  it  into  filtering  beds,  from  whence  it  is  to  be  con- 
veyed in  j)ipes  to  Madras.  The  estimated  cost  of  this  .scheme  is 
12   lakhs  of  rupees. 

From  the  above  it  will  be  noted  that  the  drainage  area  is  928 
square  miles  and  the  rainfall  of  this  area  is  38  inches.  This  re- 
presents 82,041  million  cubic  feet ;  taking  half  the  above  as  the 
actual  quantity  drained  into  the  tanks,  and  626  million  feet  as  the 
loss  by  evaporation  during  the  year,  the  remaining  40,394  million 
cubic  feet  is  more  than  sufficient  by  37,816  million  to  fill  the  two 
reservoirs.  This  innuense  quantity  is  lost,  owing  to  the  capacity  of 
the  tanks  being  ins\ifficient.  The  raising  of  the  crest  of  the  two  weirs 
having  proved  disastrous  in  December  1884,  Government  is  not 
likely  to  repeat  the  operation. 

Mr.  Jones'  scheme  is  no  doubt  a  good  one,  but  it  will  not 
prevent  this  great  waste  of  water,  and  w-ill  give  Madras  a 
plentiful  su])ply  at  the  expense  of  the  ryots,  which 
means  a  loss  of  revenue,  besides  the  enormous  debt  which  will  be 
thrown  on  the  rate-payers. 

It  having  been  found  necessary  to  resort  to  pumping, 
I  would  suggest  for  the  consideration  of  the  Municipal 
Commissioners  the  improving  of  Spur  Tank  which,  he- 
ing  in  the  town  of  Madras,  would  save  the  cost  of  laying  a  double 
line  of  pijies  7  miles  long,  and  by  supplying  the  tank  with  water 
from  the  Red  Hills,  another  reservoir  is  added  to  the  two  already 
mentioned.  Here  let  the  Municipality  erect  a  pumping  station 
with  filtering  beds  below  the  tank,  and  witli  a  hundred  horse-power 
engine  the  whole  of  Madras  could  be  sujjplied  with  a  plentiful 
supi)ly  <if  wliolesome  drinking  water  during  the  whole  year  at  a  cost 
of  less  than  half  that  proposed,  leaving  ample  for  irrigation 
purposes. 

J.  K. 


MADRAS  WATER-SUPPLY. 

Sir, — I  beg  to  offer  some  suggestions  with  the  view  of  im])rov- 
ing  the  water-supply  of  the  capital  of  the  Southern  Presidency. 

Madras  is  KUpplie<l  with  water  from  the  Red  Hills  tank,  which 
ill  fed  by  a  channel  from  the  river  Kortalayar  which  passes  through 
a  reser%-ed  reserv-oir  known  as  the  Sholeveram  tank  before  it 
arrives  at  the  Re<l  Hills,  from  whence  it  is  conveyed  through  the 
Muiiicijial  sluice  pipes  down  an  open  channel  to  Madras. 
Tlie  drainage  area  of  the  two  tanks,  including  that  of  Busikal  and 
Kattankal,  together  with  that  portion  of  the  river  between  the 
Thnmerajiauk  anient  and  Kasarveram  dam,  is  928  .square  miles. 

The  cai)acity  of  the  two  reservoirs  when  full  are  2,000  and 
.'>78  million  cubic  feet,  respectively,  or  together  2,.578  million 
cubic  feet. 

In  Mr.  Frazer's  original  scheme  it  was  intended  to  pump  water 
from  a  low  level  Wi,  but  the  Municii>ality  to  avoid  the  cost  of  pump- 
ing preferred  to  a<Iopt  the  principle  of  gravitation  ;  this  was  an 
advantage  gained  at  a  sacrifice  of  miantity  (anil  I  might  here  add  of 
qualitv),  the  water  having  t^i  be  drawn  off  the  Red  Hills  at  a  level 
of  6  feet  higher  than  that  intended.  The  lowest  level  of  Muiir- 
cifial  sluice  lieiiig  31-31  aliove  M.  S.  L.  and  that  of  the  crest  of 
weir  43-31,  and  the  area  of  the  Red  Hills  f.ink  being  7  square  miles. 


BANGALCJRE  WATER-SUPPLY. 

Sir, — In  its  issue  of  the  26th  May  the  Madras  Times  ilevotes 
its  leader  to  a  consideration  of  General  Fisher's  project  for  the 
sujijily  of  Bangalore  with  drinking  water,  and  thinks  it  "  Rather 
hard  on  General  Fisher"  that  the  British  Resident  of  Mysore  pro- 
liil)itetl  any  exjienditure  on  the  investigation  of  this  scheme,  till 
the  decision  of  the  Madras  Government  was  known. 

It  will  be  in  the  recollection  of  all  interested  in  Indian  Engineer- 
ing that  the  Madras  Government  very  wisely  endeavoured  to 
obtain  the  best  possible  advice  regarding  the  means  for  su])plying 
Bangalore  with  water  by  calling  for  prize  essays  on  the  sub- 
ject. The  jiremium  offered  was  liberal  and  sufficient  to  attract 
the  best  professional  knowledge  of  this  country,  official  and  non- 
official. 

These  essays  were  to  have  been  submitted  by  the  15th  May. 
For  the  Bangalore  Municiiiality  to  take  up  tlie  first  one  sent  in, 
and  to  spen<l  money  on  its  investigation,  would  be  manifestly 
premature  and  unwise,  if  not  unfair  to  the  other  essayists,  unless 
the  Municipality  had  made  up  its  mind  to  treat  all  in  a  similar 
manner. 

If  Rs.  .')00  were  granted  to  General  Fisher  to  demonstrate  the 
practicability  of  his  scheme,  every  other  essayist  might  demand  a 
similar  indulgence.  So  that  the  Resident  was  quite  right  in  veto- 
ing the  first  step  in  this  system  of  useless  expenditure.  If  he 
allowed  it  in  General  Fisher's  ca.se,  and  withheld  it  to  other.s,  would 
not  there  be  a  cry  of  "  unfairness  "  howled  out  at  them  from  all 
directions  ?  Or  if  it  was  granted  alike  to  all,  would  not  the  public 
rightly  complain  about  the  useless  expenditure  ? 

The  Madras  Timcx  further  states  that  "the  project  was  communi- 
cated to  the  Viceroy,"  who  stated  that  "  the  attention  of  the  Madras 
Government  was  (Irawii  to  it."  Putting  this  together  with  the 
attempt  to  get  the  Bangalore  Municipality  to  allot  money  for  its 
investigation,  and  tlius  in  a  manner  to  commit  them.selves  to  the 
scheme,  does  it  not  ajipear  as  if  General  Fisher  or  his  friends  are 
trying  to  "  rush  "  his  scheme  before  the  receipt  of  the  projects  of 
the  other  essayists  ?  What  is  this  for  ?  May  not  some 
suppose  that  they  are  afraid  of  the  competition  ?  If  the  General 
is  the  strong  Engineer  tlie  Timei>  makes  him  to  ajipear,  this  will 
hardly  be  the  action  one  would  expect  in  a  ])ublic  competition. 
If  in  ordinary  business  transactions  "Quietness  and  Confi- 
dence "  is  supposed  to  denote  "  Strength,"  much  more  so 
should  this  be  the  case  in  a  public  competition.  Does  the  General 
supjiose  that  the  halo  of  the  Viceroy's  approval,  or  being  "a 
colleague  of  Sir  Arthur  Cotton,"  as  the  TVme.'!  puts  it,  is  going  to 
over-awe  the  judges.  If  his  project  has  all  the  merits  he  claims  for 
it,  let  it  lie  patiently  on  that  firm  foundation,  and  no  doubt  the 
good  and  true  men  who  are  to  be  the  judges,  will  recognize  thi.s, 
but  the  premature  puffing  and  blowing  from  Viceroy,  to  Munici- 
pality,  and   Madras   Times,  are    only    evident  signs  of  weakness 
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somewhere,   as   none  of  these  are  Engineers   qualified  to  give  an 
opinion  on  a  very  intricate  Engineering  question. 

If  with  tlie  aid  of  all  this  outside  influence,  it  was  intended  to 
carry  the  General's  scheme  by  a  sort  of  coup  dl4tat  Boulanger- 
isni  in  a  small  way,  then  tlie  Resident's  well  timed  fairness  has 
made  the  attempt  a  miserable  failure,  and  Mysore  should  be  con- 
gratidated  that  it  has  got  so  firm  a  hand  at  the  head  of  its 
aflairs.  Sir  Harry  Prendergast  being  an  old  R.  E.  himself  would 
liave  had  natural  leanings  to  the  project  of  a  brother  R.  E.,  and 
that  he  has  not  allowed  this  to  influence  his  actions,  is  another 
healthy  sign  that  all  the  projects  sent  up  will  be  carefully  weighed 
in  the  balances,  and  those  found  wanting  unceremoniously  rejected 
without  fear  or  favor.  I  do  not  know  how  many  or  what  are 
the  projects  submitted,  and  if  even  I  did,  I  would  refi-ain  from 
criticising  them  while  yet  under  con.sideration  ;  but  a  glance  at  the 
map  will  shew  that  Bangalore  is  situated  on  an  undulating 
ridge,  sloping  away  in  all  directions,  so  that  any  project  for  storing 
water  in  a  reservoir  below  the  town,  on  whatever  side,  must  get 
more  or  less  afliected  by  percolation  of  the  town  sewage,  which  by 
the  law  of  gravity  must  always  flow  downwards.  It  was  for  this 
reason  that  both  the  Ulsoor  and  Agram  reservoirs  were  condemned, 
and  there  will  be  the  same  objection  to  storing  water  in  any 
other  direction  hdow  the  town.  With  this  general  remark 
affecting  probably  all  the  projects  submitted  I  will  leave  this 
subject  for  the  present. 

OxE  Who  Knows. 


THE  USE  AND  ABUSE  OF  IRRIGATION. 

Sir, — The  questions  as  to  what  extent  irrigation  is  beneficial, 
and  to  what  extent  detrimental  to  the  peo])le  where  irrigation  is 
pi-actised  fi'om  wells,  jheels,  reservoirs,  rivers  and  canals,  will 
always  remain  unanswered  until  enquiries  are  made  on  some 
■systematic  basis  and  measures  adopted  to  continue  enquiries 
for  a  number  of  years  by  a  series  of  comparative  exj)eriments. 
In  ordinary  civilised  countries,  questions  of  this  description  would 
be  considered  part  and  jjarcel  of  the  department  which  has  been 
the  cause  of  bringing  prominently  to  notice  the  destruction  to 
life  and  property  by  excessive  irrigation.  The  department  knew 
and  felt  that  eventually  the  evil  day  would  arrive,  but  tenure  of 
office-holdei-s  like  every  other  department  in  India  is  but  of  a 
temporary  nature,  the  consequence  of  tliLs  state  of  affairs  is  to 
run  the  routine  of  oftice  in  the  same  old  grooves,  and  allow  all  vital 
matters  which  would  take  time  to  investigate  to  .settle  themselves, 
and  the  oflicer  who  lays  himself  out  for  the  study  of  tactics  for 
keeping  the  superficial  liquids  of  oftice  routine  clear  and  up  to 
date,  is  certain  to  gain  credit  for  administrative  ability,  but  the 
oflScer  whf)  seeks  true  progress  by  the  natural  law  of  antagonism 
is  shunned  and  considered  a  nuisance.  Good  laws  for  the  regulation 
of  canals  have  been  jiassed,  bye-laws  invented,  clearly  pointing  to 
one  policy,  but  those  learned  in  law  have  stepped  in,  and  the  pro- 
blem of  keeping  the  liquid  clear  is  daily  becoming  more  diflicult 
in  the  hands  of  the  skilled  administi-ator,  who,  wlien  to  .save  his 
credit,  can  always  avail  himself  of  furlough.  The  laws  and  bye- 
laws  are  used  by  the  inferior  establishment  for  extortion  and  fraud, 
and  the  people  themselves  fraternize  with  the  inferior  officers  and 
sell  and  use  canal  water  illicitly  ;  the  loss  to  Government  by  frauds 
being  estimated  annually  at  some  50  per  cent,  of  revenue,  and 
as  a  consolation  for  this  loss  the  department  produce  the  feeble 
statement  that  several  famines  have  been  prevented,  and  there- 
fore indirect  gain  to  the  Government.  Illicit  irrigation  is  the  cause 
of  the  canker  called  excessive  irrigation.  Once  completely  put  a  stop 
to  illicit  irrigation  the  battle  against  destruction  to  life  and  pro- 
perty would  be  more  than  half  won.  Illicit  irrigation  has  been  the 
cau.se  of  the  production  of  bunds  made  by  the  people,  sometimes 
stretching  from  one  canal  to  another  for  the  storage  of  canal 
water  ;  these  bunds  since  the  introduction  of  canals  have  been 
re-built  on  the  lines  of  old  and  disused  ones,  but  the  robbery  of 
canal  water  pays  so  well  that  these  bunds  are  now  kept  in  the 
most  efficient  state  of  repairs,  and  their  height  in  many  instances 
has  been  rai.sed  several  feet  beyond  any  previous  known  height, 
when  they  were  solely  de[)endent  on  rain  sup]jly  or  .spills  of  rivers. 
Tliese  bunds  besides  cross  all  the  drainages  of  the  district,  and  when 
they  become  overcharged  by  rainfall  or  by  the  interruption  of  canal 
water  running  to  waste,  in  every  instance  an  e.sca])e  can  be  made 
into  the  temporai-y  cuttings  of  canaLs,  or  into  reaches  of  distri- 
butaries through  "  outlets  "  fixed  in  the  canal  banks  for  distri- 
bution of  water,  awl  it  is  a  fact  that  these  bunds  are  only  l-cpt  in 
repair  where  the  laml  is  fully  commanded  by  canals.  When  canals 
were  first  started,  it  was  expected  that  these  bunds  would  fall  into 
<iisu.se,  and  no  doubt  they  would  do  so  now  if  robbery  of  water 
could  be  stopped,  and  the  people  made  to  understand  that  laws  and 
Vjye-laws  sU>0(\  but  one  interpretation 

The  remedy  which  is  scnignt  for  this  state  of  affairs  is  a  water- 
meter,  or  in  other  words  a  mechanical  supervisor.  An  efficient  mecha- 
nical supervisor  would  be  worth  a  large  sum  of  money  to  the 
Government,  and  as  the  problem  to  solve  is  on  a  par  with  that  of 
iperjietual  motion,  the  Government  might  with  safety  offer  a  vei'y 
large  sum  for  the  production  of  an  efficient  machine,  but  in  the 
meantime  it  is  clearly  the  duty  of  the  Government  to  at  once  in- 
•crease  its  Buperior  establishment  of  trustworthy  and  intelligent 
officers  to  the  extent  necessary  to  completely  stop  all  illicit  in-iga- 
J-ion.  All  canal  officers  should  be  at  once  releived  of  judicial  work, 
and  an  establishment  of  Deputy   Collectors  apjKtinted   for  judicial 


investigation  and  settlement  of  complaints  resulting  from  assess- 
ment made  by  canal  officers.  Deputy  Collectors  and  all  canal 
officers  should  be  independent  of  the  Collector  and  Superintending 
Engineer  of  the  district.  Appeals  to  be  allowed  onlp  to  a  law  officer 
attached  to  the  Office  of  the  Secretary  in  the  P.  W.  D.  Irrigation 
Branch. 

The  want  of  powerful  efficient  superior  supervision  is  inducing 
the  people  to  consider  the  fraudulent  use  of  water  as  part  of  one 
of  their  legal  rights,  thereby  leading  them  to  their  own  destruc- 
tion, and  causing  the  ruination  of  a  beautiful  system  for  the 
utilization  of  water  which  before  ran  to  waste.  This  state  of  affairs 
might  be  easily  rectified  by  tlie  expenditure  on  superior  establish- 
ment of  even  only  a  portion  of  the  amount  now  known  to  be  lost 
annually  to  Government  by  illicit  irrigation  ;  famines  would  still 
be  unknown,  but  the  direct  and  lasting  gain  to  the  people  by  the 
prevention  of  illicit  irrigation  would  be  incalculable. 

Spero  Meliora. 


Jttevitrg  ^QikzQ. 


Army  Prelimin.iry  Exami.vation  Papers.     1882-87.     London  : 

Macmillan  and  Co.  1888. 
This  little  book  contains  specimens  of  papera  set  at  the  Army- 
Preliminary  Examination  d  uring  the  last  six  years,  with  answei's 
to  the  Mathematical  Questions.  The  subjects  include  Arithmetic, 
Algebra,  Eucild,  Geometrical  Drawing,  Geography,  French,  and 
English  Dictation.  We  are  disposed  to  think  that  the  book  will  be 
found  of  use  in  many  European  Schools  in  India,  since  the  exer- 
cises it  contains  embrace  the  course  of  study  in  many  of  them, 
and  might  even  be  advantageously  used  in  the  Entrance  Prepara- 
tory Classes  of  the  Indian  Universities. 


Companion  to  the  Weekly  Problem  Papers.  By  the  Rev.  John 
J.  Milne,  M.A.,  St  John's  College,  Cambridge.  London  : 
Macmillan  &  Co.  1888. 

This  book  is  intended  for  the  use  of  students  preparing  for 
Mathematical  Scholarships  and  for  junior  members  of  the  Uni- 
versities who  are  reading  for  mathematical  honors.  It  is  a  sequel  to 
the  author's  Weekly  Problem  Papers,  and  their  Solutions,  which 
we  have  not  seen.  But  the  book  may  be  read  independently  by  itself 
with  profit.  The  work  is  not  a  continuous  treatise  on  any  one 
subject,  but  is  made  up  of  a  series  of  articles  written  by  the 
author  or  his  friends  intended  to  illustrate  the  recent  developments 
in  Elementary  Mathematics  and  make  them  available  for  the  pur- 
IMJses  of  the  student. 

The  Theory  of  "  Maximum  and  Minimum  "  and  of  "  Envelopes" 
is  discussed  algebraically,  and  geometrically,  and  the  intimate  re- 
lation  shewn  to  exist  between  both  subjects.  The  author  has 
not  had  the  advantage  of  consulting  Ramaehandra's  Maxima  and 
Minima  by  De  Morgan,  a  work  which  attracted  much  attention 
about  twenty  years  back,  and  which  has  never  met  with  the 
publicity  it  deserved. 

Article  III.  treats  of  the  "  Application  of  the  Property  of  the 
Ceiitroid  to  Geometry."  For  the  information  of  some  our  readers  we 
may  say,  that  the  term  "  centroid  "  is  the  modem  and  compact 
substitute  for  "  centre  of  gravity."  The  theory  of  the  centroid 
affords  much  illustration  and  confirmation  of  simple  geometrical 
properties,  and  a  certain  harmony  in  this  respect  can  be  establish- 
ed between  Statics  and  Geometry  which  is  the  object  of  the 
article. 

The  article  on  "  Biaugiilar  Co-ordinates"  contains  matter  tha» 
IS  both  novel  and  interesting,  and  the  Chapters  on  "  Recent  Geo- 
metry "  in  the  article  that  follows,  are  particularly  rich  in  the  neio 
triangular  geometry,  the  study  of  which  up  to  lately  had  been 
entirely  confined  to  the  Continent,  and  the  nomenclature  is  in  con- 
formity with  that  generally  adopted  by  French  writers. 

Space  precludes  us  from  noticing  the  other  articles  of  the 
volume.  They  are  as  interesting  as  those  referred  to,  but  we  may 
add  that  the  examples  solved  throughout  the  work  with  the 
University  Examination  Papers  at  the  end  of  it,  ought  to  make 
the  "Companion"  what  it  professes  to  be  ;  and  we  may  add  tha^ 
it  is  one  of  the  best  introductions  to  elementary  modern  pure 
mathematics  as  yet  published  in  tlie  English  language. 
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THE  BETVVA  CANAL.  NORTH-WEST  PROVINCES. 

II. 

The  Enoixeerint.  and  Revenue  Poixt.s. 

The  interestiug  Engineering  points  in  connection  with 
the  Betwa  Canal  are — 

(a).     Weir   across  the  river. 

(b).     Canal  head  and  scouring  sluices. 

(c).     The  head  reach  in  deep  digging. 

Unfortunately  the  plans  of  the  canal  head  and  sluices 
are  not  very  clear  and  there  is  not  a  single  description 
or  tlrawing  of  the  regulating  gear.  The  regulating  gear 
is  said  to  work  satisfactorily,  though  it  is  by  no  means 
an  easy  task  to  regulate  with  a  head  of  40  feet. 

Departinent4il  proposals  about  head  works  and  criti- 
cisms thereon  in  the  first  rough  project  of  1868  are 
given  in  the  following  extracts : — 

The  canal  starts  from  a  point  on  the  river  near  the 
village  of  Pureecha,  where  a  convenient  site  for  a  weir 
has  been  selected.  The  bed  of  the  river  at  this  point 
consists  entirely  of  rock,  its  banks  are  of  fairly  firm  soil, 
and  its  course  is  straight.  The  rocky  bed  forms  of  itself 
a  natural  weir,  and  it  is  proposed  to  raise  the  surface  of 
the  water  by  means  of  an  artificial  weir  of  masonry  in 
line,  to  within  3  feet  of  the  highest  point  of  the  s-ection 
of  the  river  bed  at  site  of  dam  (i.e.,  to  R.  L.  622-66) ; 
in  addition  to  this,  3  feet  of  planking  would  be  added 
when  the  river  is  low,  bringing  the  water  surface  to  a 
level  with  the  highest  point  of  the  section  (R.  L.  625-66). 
The  river  banks  on  either  side  would  be  protected  with 
retaining  walls,  for  which  rock  foundations  can  be 
obtained  in  the  bed  of  the  river.  The  regulating  head 
would  be  on  the  left  bank,  connected  with  the  retaining 
walls.  The  discharge  of  the  Betwa  in  highest  flood,  as 
calculated  from  the  flood  sections  taken  is  714,904  cubic 
feet  per  second  ;  the  length  of  the  sill  of  weir  would  be 
2,426  feet ;  the  flood-level  would  be  raised  7  feet  by  the 
coastruction  of  the  weir  (or  to  R.  L.  65267),  which 
would  bring  it  081  feet  above  the  right,  and 2-01  feet 
above  the  left  bank ;  a  small  embankment  would  there- 
fore be  necessary  to  prevent  the  floods  turning  the  weir 
on  the  right  bank,  or  getting  into  the  canal  on  the  left 
bank.  In  calculating  the  afflux,  the  velocity  of  approach 
has,  for  safety's  sake,  not  been  taken  into  consideration, 
otherAvise  the  afflux  would  be  reduced  by  1  foot.  The 
-  velocity  of  Hood  pa.ssing  over  the  weir  is  1112  feet  per 
second,  which,  considering  the  nature  of  the  bed,  is  not 
,  excessive. 

It  is  proposed  to  give  a  maximum  depth  of  water 
in  the  canal  at  the  head  of  8-25  feet ;  the  reduced  level 
of  the  regulating  head  has  been  fixed  at  61716  or  550 
feet  below  top  of  planking  of  weir ;  this  would  give  a 
slight  head  of  water  into  the  canal  of  0-25  feet.  The 
depth  of  digging  for  the  first  7  miles  being  considerable, 
it  has  been  considered  advisable  to  give  a  good  depth 
of  water,  and  a  moflcrate  slope  to  the  bed  (0-82  feet  per 
mile),  so  as  to  reduce  the  sectional  area  of  the  digging. 
These  calculations  have  been  made  on  the  supposition 
that  the  maximum  supply  during  the  khurreef  would 
be  1,000  cubic  feet  per  second,  and  are  of  course  liable 
.to  correction  as  soon  as  the  actual  culturable  and  irrigable 
areas  have  been  ascertained.  The  slope  of  bed  has  been 
fixed  after  .several  trials,  and  gives  about  the  cheapest 
result,  for  if  it  were  reduced,  either  the  width  of  bed  or 
the  depth  of  water  would  have  to  be  increased  ;  the 
former  would  add  to  the  sectional  area  of  digging,  and 
the  latter  would  necessitate  lowering  the  regulator  head, 
AS  the  weir  could  not  well  be  raised  higher. 

As  to  this  matter  Colonel  Greathed,  Chief  Engineer, 
remarks : — 

Lieutenant  Home's  report  shews  that  the  only  means 
by  which  rubbee  irrigation  can  at  present  be  obtained 
from  Betwa  is  Inr  forming  a  weir  across  the  river,  pro- 
posed to  be  27  fuet  above  bed  in  lowest  part  of  section, 
and   19  feet  above  cold   weather  (April  or   minimum) 


level  of  water  in  the  river.  The  cross  section  of  river 
is  very  uneven,  the  deepest  portion  is  only  60  feet 
wide,  and  owing  to  the  natural  rock  rising  in  a  great 
part  of  the  section  of  the  river  to  the  level  of  sill  of 
proposed  weir,  the  amount  of  masonry  in  such  a  weir 
would  be  much  less  than  would  be  expected  from  the 
statement  that  it  is  proposed  to  put  a  dam  27  feet  high, 
across  a  river  2,300  feet  wide,  which  in  the  monsoon  is 
a  raging  torrent,  carrying  715,000  cubic  feet  of  water 
per  second  to  absolute  waste. 

His  sections  shew  that  after  7  miles  of  deep,  but  not 
prohibitive  digging,  water  can  be  brought  to  the  surface 
of  the  country,  whose  only  disadvantage  thenceforward 
in  an  irrigating  sense  is  that  its  slope  is  so  rapid 
as  to  require  frequent  falls,  and  so  considerable  a  slope 
of  canal  bed  as  to  render  navigation  impracticable,  which 
is  a  great  misfortune.  The  natural  slope  of  the  country 
upon  the  proposed  central  canal  is  197  feet  in  70  miles, 
or  27  feet  per  mile. 

Notwithstanding  our  limited  space  we  cannot  help- 
quoting  nearly  the  whole  of  Colonel  Strachey's  note  : — 

The  Betwa  Project  is  comparatively  simple.  The 
only  difHculty  is  how  to  get  out  of  the  river.  The  sketch 
sent  up  shews  rather  heavy  digging  for  4  or  5  miles,  but 
nothing  impracticable,  and  so  far  as  I  can  judge,  a  great 
deal  of  this  might  be  avoided,  as  I  shall  explain 
presently.  The  dam  does  not  seem  to  be  formidable,  and 
I  should  not  think  that  there  was  any  risk  in  its  con- 
struction. Colonel  Fife  has  built  a  dam  of  22  feet  fair  fall 
on  a  river  in  the  Deccan,  and  it  stands  quite  well.  There 
is  a  subsidiary  low  dam  wall  of  7  feet  a  short  distance 
below  to  break  the  water,  and  some  such  plan  could  of 
course  be  followed  here. 

The  Betwa  floods  seem  to  rise  some  40  feet  or  so, 
and  a  special  arrangement  would  be  necessary  for  shut- 
ting them  out  of  the  canal,  but  in  this  there  would  be 
no  difficulty. 

Nor  do  I  follow  what  is  said  about  the  rubbee  cultiva- 
tion from  such  works  as  are  proposed.  We  have  quite 
sufficient  evidence  to  shew  that  there  will  be  a  fair  body 
of  water  passing  down  the  Betwa  during  October  and 
November,  sufficient  at  all  events  to  give  absolute  cer- 
tainty to  the  sowing  of  the  rubbee,  and  that  the  supply 
will  continue  so  as  to  give  some  help  to  the  crops  even  as 
late  as  March.  It  is  quite  certain,  moreover,  that  if 
arrangements  can  be  made  for  storing  water  above  the 
dam  in  sufficient  quantity  to  give  a  full  rubbee  supply 
for  the  whole  area  commanded,  the  water  must  be  distri- 
buted through  the  same  canals  that  deliver  the  khurreef 
water,  and  in  fact  that  the  stored  water  must  be  thrown 
into  the  Betwa  and  taken  up  at  the  dam. 

Therefore  it  seems  to  me,  that  there  can  be  no  sort  of 
question  that  some  such  scheme  as  is  sketched  out  by 
Lieutenant  Home,  will  be  the  only  means  by  which 
irrigation  can  be  given  to  the  districts  under  considera- 
tion, and  that  there  need  be  no  hesitation  whatever  in 
working  out  the  project  at  once  in  detail,  and  proceeding 
to  execute  it,  unless  the  cost  should  be  far  more  heavy 
than  I  anticipate.  The  investigations  into  the  possibility 
of  a  full  rubbee  supply  may  of  course  be  properly  put  in 
hand  as  early  as  practicable,  but  it  wovdd  bo  most  objec- 
tionable to  delay  the  maturing  of  the  project  for  the 
Khurreef  Canal  for  any  such  purpose. 

Neither  am  I  very  certain  whether  I  should  not  prefer 
to  have  the  Khurreef  Canal  in  actual  operation  before 
attempting  to  deal  finally  with  a  stored  supply  of 
water  to  supplement  the  rubbee  cultivation.  I  have 
no  doubt  that  what  I  call  a  Khun-eef  Canal  will  practi- 
cally save  the  country  from  famine,  and  I  have  not 
perfect  confidence  in  our  being  able  to  store  water  in 
the  manner  in  which  it  must  be  done  in  this  case  to  give 
what  we  want  in  an  economical  way.  I  think  with  our 
limited  Engineer  power  that  we  may  best  do  at  once, 
and  as  speedily  as  possible,  what  we  know  that  we  can 
do  certainly,  and  unless  the  available  strength  of  Engi- 
neers is  much  more  than  I  anticipate,  I   should   distinct* 
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this  course,  and  I 
will  not  be  pur- 
should  be  taken 
which    will    at  all 


ly  oppose   any  immediate   investigation  into  the  Upper 
Betwa  during  the  next  season  at  least. 

I  have  already  stated  my  conviction  that  the  extreme 
North-West  view  of  refusing  irrigation,  unless  a  perma- 
nent full  rubbec  supply  be  given,  is  a  grave  mistake, 
and  i  regret  to  see  that  the  Minute  of  the  Lieutenant- 
Governor  of  the  North-Western  Provinces  seems  to  take 
this  view  in  the  present  case.  The  3rd  paragraph  does 
not  reject  absolutely  the  sort  of  scheme  which  could 
at  once  be  carried  out  from  the  Betwa  ;  but  it  seems  to 
imply  that  the  Lieutenant-Governor  would  prefer  to 
have  nothing  done  till  the  Engineers  have  tried  to  get  a 
permanent  water-supply  for  the  whole  tract  to  be  irriga- 
ted, and  have  either  succeeded,  or  finally  shewn  that  it 
is  impossible.  I  cannot  too  plainly  declare  my  own 
convictions  to  be  quite  opposed  to 
trust  that  on  further  consideration  it 
sued;  but  that  immediate  measures 
for  maturing  the  design  for  a  canal, 
events  give  complete  khurrcef  irrigation  to  a  large  area, 
and  which  will  bo  perfectly  suited  for  the  distribution 
of  a  rubbee  supply  if  hereafter  the  means  should  be 
found  for  obtaining  it. 

The  experience  of  the  present  year  seems  to  be  suffi- 
cient to  shew  that  the  real  apprehension  of  serious  danger 
arose  from  anticipated  failure  of  the  September  and  Octo- 
ber rains.  As  soon  as  the  late  rain  fell,  every  one  declared 
himself  easy.  Such  a  canal  as  we  can  with  perfect  cer- 
tainty set  abovit  at  once  from  the  Betwa,  will  do  much 
more  than  give  the  ecjuivalent  of  a  good  September  rain- 
fall. M}' belief  is,  that  in  19  years  out  of  20,  it  would 
give  such  protection  to  the  rubbee  as  to  secure  a  moderate 
crop,  though  of  course  the  greatly  superior  advantage  of 
the  thorough  irrigation  that  woidd  be  got  by  a  full  cold 
weather  supply  is  not  disputed. 

To  think  that  when  a  satisfactory  supply  of  water  is 
available,  the  khurreef  crop  is  likely  to  be  altogether 
secondary,  also  seems  to  me  a  delusion.  In  Bundelkhund 
particularly,  I  believe  that  rice  cultivation  will  greatly  ex- 
pand on  an  abundant  khurreef  supply.  There  is  no  solid 
ground  for  Sir  W.  Muir's  apprehensions  that  black  soil 
may  be  unfit  for  irrigation.  There  has  been  abundant 
experience  on  the  subject  in  Madras  and  Bombay  to  re- 
move all  cause  of  fear  as  to  this  soil  being  imsuitable  for 
artificial  irrigation  in  any  sense,  either  as  regards  the 
agriculture,  or  the  fitness  of  the  soil  for  embankments 
or  channels.  So  far  from  its  being  bad,  it  is  very  reten- 
tive, and  so  long  as  it  is  kept  moist,  which  channels  in 
use  always  would  be,  there  is  no  disposition  to  crack. 

On  the  subject  of  the  value  of  khurreef  irrigation,  it  is 
worthy  of  remark  that  at  the  present  time  the  irrigated 
area  on  the  Western  Jumna  Canals  is  as  nearly  as  may 
be  equally  divided  between  the  rubbee  and  khurreef  I 
am  not  at  all  disposed  to  take  Colonel  Rundall's  extreme 
view,  that  the  khurrcef  crops  are  likely  to  displace  the 
rubbee  in  Northern  India  at  least,  but  I  sec  no  sort  of 
reason  why  the  natural  capacity  of  the  soil  should  not  be 
as  fully  utilized  in  the  khurreef  with  tropical  products,  as 
in  the  rubbee  mth  temperate  ones. 

Returning  to  the  project  as  it  is  roughly  sketched  by 
Lieutenant  Home,  I  would  remark  that  the  levels  in- 
dicate that  there  will  not  be  much  gained  by  bringing 
the  water  to  the  surface  at  a  higher  level  than  58.5,  which 
is  at  a  point  near  the  town  of  Mote.  Above  this  the 
fall  is  great,  and  the  space  between  the  Betwa  and  Pahooj, 
which  rivers  practically  limit  the  area  irrigable,  is  narrow. 
Now  this  point  of  585  feet  level  is  about  16  miles  from 
the  proposed  head,  and  in  this  distance  falls  aggregating 
21 J  feet  have  been  introduced  in  the  canal  channel  to 
overcome  excessive  slope.  The  natural  inference  would 
be,  that  the  canal  bed  level  should  be  worked  back  from 
the  16th  mile,  when  the  canal  bottom  is,  say,  581  feet 
with  a  proper  slope  until  the  river  is  reached.  So  far  as 
I  can  see  from  the  levels  shewn  on  the  map,  there  is 
nothing  to  prevent  this  being  done.  The  project  shews 
the  level  of  the  canal  bed  at  the  dam  as  617.  The  neces- 
sary  level   to  lead   to  the  level  of  581  at  the  16th  mile 


would  be  595'5,  so  that  the  water  is  taken  off  about  21 J 
feet  higher  than  is  essential.  The  difference  might  be 
made  up  either  by  reducing  the  height  of  the  dam,  or 
by  taking  a  point  lower  down  the  river  to  start  from.  This 
part  of  the  project  should  be  revised  at  once  I  think. 

I  would  add  that  I  see  no  objection,  if  it  be  more  con- 
venient or  economical  to  carrying  the  canal  channel  with- 
in the  bed  of  the  river,  so  as  to  be  wholly  submerged  in 
extreme  floods.  All  that  would  be  necessary  would  be  to 
have  a  proper  regulating  work  at  that  point  on  the  canal 
where  it  finally  left  the  river  bed.  E.  A.  S. 


LIMES  AND  CEMENTS. 
Fat  lime,  poor,  slightly,  highly  and  eminently  hydraulic 
limes  are  terms  well  known  to  every  Engineer  ;  but  I  think 
a  few  notes  carefully  culled,  and  as  carefully  dished   up  as 
possible,  will  be  of  interest,  and  may  give  rise  to  some  in- 
teresting and  valuable  correspondence.     There  are   many 
bits  of  useful  information  to  be  extracted  from   numerous 
correspondents  and  I  shall  be  only  too  glad  to  be  correct- 
ed when  ou  the  wrong  track.     A  fat  lime  is  the  product  of 
calcining  and   slaking  a   pure  carbonate  of  lime.     Now 
this  pure  carbonate  consists  of  fat  or  pure  lime  in  chemi- 
cal combination  with  carbonic  acid  and  water.     The  burn- 
ing operation  drives  off  these   two  latter  and  leaves  quick 
or  caustic   lime.     When    water    is    added    in  sufficient 
quantity  to  this  quicklime  it  swells  rapidly  to  two  or  three 
times  its  original  bulk,  disintegrates  completely,  gets   very 
hot  indeed  and  becomes  slaked  lime.     This  speedy  altera- 
tion from  caustic  to  slaked,  this  great  increase  of  bulk  and 
heat  and  complete  disintegration,  are  all  powerful  witnesses 
to  the  lime  used  being  a  fat  one,  and  this  is    a  most  im- 
portant thing  to  note,  as  fat  limes  for  ordinary  mortar  are 
not  a    desideratum  if  hydraulic  limes  are  to  be  obtained, 
excepting  as  hereafter  mentioned.     This  fat  lime,  in  order 
to  be  of  use  as  a  mortar,  has  either  to  regain  the   carbonic 
acid   it  lost  in  the  burning  or  enter  into  some   new  com- 
bination  with   silica,   alumina,  &c.,  forming  silicates  and 
aluminates  of  lime  or  a  compound  of  both  of  these.     Now 
silica  to  tmite  with  lime  requires  great  heat,  and  alumina 
to  do  the  same    thing   wants  still   more,    hence    the  fat 
lime  to  become  mortar  must    trust  chiefly    to   obtaining 
carbonic  acid  from  the  air,  unless  indeed  we  can  find  any- 
thing else  in  nature  that  will    combine  with  the  fat  lime 
and   form  a  fiiirly   hard    mortar.     Pozzuolanas  have  this 
power,  and  the   soorkee  of  this   country  is   a  pozzuolana. 
This  shall  be  treated  of  further  on  after  discussing  fat  lime 
mixed  with  sand  to  form  mortar.      This  should  never  be 
done  for  works  where  immediate  strength  is  required.     If 
one  could  afford  to  wait  a  hundred  years  or  so,  and  could 
ensure   the   free  access  of  air  to  every  portion  of  mortar, 
then  it  might  be  possible  after  a   century   to   reproduce 
in  the  mortar  something  of  the  hardness   of  the   original 
pure    carbonate     from    which   the    fat   line    was  formed. 
Let  us   make   a  mortar  of,  say,  two  good  clean  pit   sand 
and  one  of  fat  lime,  both  by  measure  ;  the  lime  gets  round 
the    particles  of  sand   and   offers   a  better  entry  for  the 
air  to  the  inside   of  a    wall  and  the  lime  sticks  better 
to  the   sand  than  to  itself,  and  the   air  contains  a   very 
small  quantity  of  carbonic  acid,   and    this  small   amount 
the   lime   has   a  great  affinity  for  and  takes  to  itself  and 
the  mortar  does  set  hard  by  this  means  after  a  long  time. 
This  action  however  only  goes  on  for  about  half  an  inch 
into  the    interior  of  the   wall,   and   the   inside  mortar, 
having  no   access   to   the   air,  remains  soft.     Sand   and 
fat   lime  mixed  form   only  a  mechanical  mixture ;  there 
is  no   chemical    combination,  excepting  one  so  minute  as 
only  to  be  traceable  in  mortars  whose  age  is  counted  by 
centuries. 

Fat  lime  mixed  with  water  dissolves  gradually  in  the 
water,  and  if  the  water  be  changed  sufficiently  often,  the 
whole  of  the  fat  lime  will  di.sappear.  Make  a  mortar 
of  fat  lime  and  sand  and  keep  it  under  water  and  it  will 
remain  soft  always.  Hence  one  is  brought  to  think  that 
fat  limes  .should  never  be  used  in  admixture  with 
sand,  excepting  in  positions  where  the  air  has  free  access 
to  the  mixture.     Such  a  case  occurs  when  sand  and   fat 
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lime  are  used  for  plaster  on  walls  and  even  then  a  little 
pozzuolaua  or  soorkee   would  be  of  service.     It  is  a  com- 
mou  saying  among  the  wise,   that  the   present  generation 
cannot  nij&e  mortar  like  our  ancestors  did,  but  I    venture 
to  think  aubonic  acid,  gi-adually  supplied,    and    silicates 
of  lime  ver}'  slowly  formed,  give  the  answer  to  this  belief 
Hence  we  conclude  that  it  is  only   after    excessively  long 
periods  of  time  that  mortars  made  of  fat  lime  and  sand  can 
harden,  and  so  the  maxim  should  hold  :     Don't  use  them, 
where  and    when   you    can      possibly    avoid   doing    so. 
Fat  lime  can,  however,   by  mixing  it    intimately    with  a 
suHioient  (piantity  of  clay,  i.e.,  to  imitate    an    eminently 
hydraulic  limestone — and  then  burning  the  mixture  over 
again — be  of  great  use  in  making  a   serviceable  hydraulic 
lime.     Chalk  can  be  pounded — without  being  burnt — and 
mixed  at  once  with  a  suitable  amoiuit  of  clay.    This  being 
rebumt  would  have  great  hydraulic  powers.     Fat    lime 
can  also,  when  intimately  incorporated  with    pozzuolana, 
be   made   to  produce   a  good  hydraulic  mortar.     A  fair 
instance  of  this  is  Sylhet  lime   mixed   with  soorkee.     An 
analysis  of  Sylhet  lime  is  not  obtainable    here  just  now, 
but  it  Ls  certiiinly  either  a  fat  or  a  poor  lime,  which  latter 
may  be  described   as  carbonate   of    lime  mixed   with    a 
small  amount   of   useless  and   inert   impurities  such  as 
sand,  which   form   only   a  mechanical  mixture  with  the 
carbonate  of  lime.     It  has  been   said    before    that  silica 
by  itself  can   only  mix    chemically    with    lime    in   the 
presence  of  great  heat.     This  is   true,  but    the  compounds 
of  silica,  alumina,  &c.,  such  as  are    formed  in  the  burning 
of  clay,  unite  more    or    less  quickly    with  fat    and   other 
limes  in  the  presence  of  water.     The  water  dissolves   the 
lime  and  brings  it  and  the    compounds    of  silica    and 
alumina  into  intimate  connection  and   so  tends    to  form 
that  mixture  of  compound  silicates  of  lime     and    alumi- 
nates  of  lime   which   have   the  power  of  setting    under 
water.  When  iron,  potash  and  soda  are  found  in  the    clay, 
these   help    the    formation  of    favorable   compounds    of 
silica     and  alumina    under    the     action    of    less    heat. 
There  is  generally  a  little  soda  or  potash,  or    compounds 
of  potassium  and  sodium,  and  a  little  iron  in  every    clay, 
so  that  an  excessive  amount  of  heat  is  not    always  neces- 
sarj".     The  amount  of  burning  of  a    clay    to   produce    a 
good    artificial     pozzuolana     or    soorkee  depends    upon 
the  composition  of  this    clay.     If  it    be    rich    in    iron 
and    alkaline    earths,    then    only    a    slight    calcination 
is    necessary.     This  accounts   for  some   Engineers  writ- 
ing in  their  specifications  that   the  soorkee   be   made  of 
under-burnt  bricks.   Such  a  specification    recently   was 
printed  in  Indian  Engineering.     Thus  it  is  seen  that  if 
lime,  even  when   fat,  can   come  into  intimate  connection 
with   compounds  of  alumina  and   silica,  it  will  form  a 
hard  setting   mortar ;  and   as   water   takes  solutions    of 
lime  and  silicates  and  helps  their  thorough  and  intimate 
admixture,  one  sees  the  necessity  of  keeping   abundance 
of  water  on   all   hydraulic  mortars.    Masonry  made  with 
such   a  mortar   should  be  kept  wet   for   a   month  after 
completion.     This,    of  course,    explains   the   reason  why 
bricks  or  stones  used  in   masonry   should  be   as  full  of 
water  as  possible  before  being   used.     Siich  a  mortar  as 
has  been  now  spoken  of  should  be   mafle  fresh  and   fresh, 
and  when  possible  with  newly  slaked  lime.    Caustic  lime 
made   from   pure   carbonates  of  lime  can  be  slaked  slowly 
by  allowing  it   to  absorb  moisture  from  the  air.     For  the 
mortar  to   oe  good  it  is  absolutely  necessary  that  every 
particle  of  lime   shall  come  into  intimate  admixture  with 
a  ccrtiun  amount  of  the  artificial   pozzuolana  or  soorkee. 
This   thorough  incorporation   can  only  be  effected  by  the 
use  of  mortar  pans  and  mills  ;  or  some   other  mechanical 
contrivance,  or  by  a  vast  amount  of  manual  labor.      The 
proportion  of  soorkee  to  be  used  will  depend  on  its  nature 
and    is  best    ascertained     by    experiment.      Briquettes 
should    be    carefully    made     with     different     mixtures, 
allowed   to  form   a  thin  hard   coat  by  keeping  in  air  for, 
say,  six    hours  in    this    countrj-,    and    then     completely 
submerged  in   water.     Their  respective  strengths  could 
be  tested  from  time  to  time. 

(To  be  continued.) 


PRINTER'S  OFFICE,  LAWRENCE  ASYLUM 
PRESS,  MADRAS. 

This  building  is  an  addition  to  the  well-known  group 
on  the  Mount  Road,  and  has  been  erected  to  meet  the 
requirements  of  the  increasing  business  of  the  Press. 
It  is  two  storied  :  the  ground  floor  accommodating  print- 
ing presses,  while  compositors  are  accommodated  on  the 
upper  floor.  Communication  between  the  two  floors  is 
provided  by  means  of  stairs  at  each  end.  There  are  also 
two  lifts  for  passing  set-up  type  between  the  two  floors. 
The  ground  floor  is  paved  with  granite  slabs,  while  the 
upper  is  of  teak  boarding  laid  on  joists  supported  by  a 
row  of  elegant  cast-iron  columns  imported  specially  for 
the  purpose. 

A  novel  feature  in  the  building  is  the  roof,  of  which 
we  give  an  illustration.  The  Directors  desired  to  have 
plenty  of  light  and  ventilation :  this  was  secured  for 
them  by  their  architect  by  the  contrivance  of  running 
up  the  queen  posts  of  the  trusses  2'  8'  above  the 
straining  beams,  and  introducing  swinging  ventilators 
between  them.  The  ventilators  on  the  east  side  are 
glazed,  while  those  on  the  west  are  panelled.  The  roof 
is  lined  with  f"  teak  boarding  throughout,  and  is 
tiled  on  the  sloping  portions,  and  covered  with  terracing 
on  the  flat  portion  between  the  queen  posts.  Each 
queen  post  is  double,  being  made  up  of  two  pieces  each 
6"  X  S" ;  they  are  checked  into  the  tie  beams,  which 
are  10"  X  n",  y  in  each,  the  distance  between  them 
being  thus  reduced  to  3" ;  they  have  packing  pieces 
where  bolts  go  through  them,  and  at  their  upper 
ends.  The  roof  has  hipped  ends,  the  hip  rafters 
being  seated  on  dragon  beams  framed  into  angle  ties. 
The  end  bearers  are  seated  on  wall  plates  and  checked 
into  the  straining  sills  in  the  usual  way ;  and  the 
end  rafters  and  hip  rafters  are  framed  into  cleats  3' 
thick  on  the  queen  posts  at  their  upper  ends.  These 
cleats  are  part  of  the  queen  posts  themselves,  being  cut 
out  of  the  one  piece  of  timber  6"  x  6".  The  span  is 
30'  clear ;  and  the  trusses,  which  are  seated  on  con- 
tinuous wall  plates,  are  10'  apart  centre  to  centre.  The 
tie  beams,  which  are  33'  6"  in  length,  are  in  one  piece. 
Teak  alone  has  been  used. 

The  building  was  designed  and  erected  by  Mr.  R.  W. 
Thompson,  C.E. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK. 
XXXIIL 

Glazed  windows,  1|"  thick  framing. 


Items   for  a   window 

No.  or 

Rate. 

Amount. 

Total. 

5'  X  4'  =  20  s.  ft. 

Quantity. 

(1) 

(2) 

(3) 

(4) 

(5) 

Labor. — 

Carpenters            No.  ... 

6 

Coo  ies                     „     ... 

1 

Sundries                  „     ... 

■  •< 

Materials. — 

o; 

Teak  scantling  including 
waste                c.  ft.  ... 

n 

'5 

o 
O 

a 

Panes  of  glass      No.  ... 

24 

> 

Butt  hinges    4"      pr.  ... 

4 

Tower  bolts    9"    No.  .. 

1 

Do.           12"       „    ... 

1 

Screws              1"  doz.  ... 

2 

Do.                li"    

.3 

Hold-back  hooks  No.  ... 

2 

Sundries 

... 

Petty  Establishment   ... 

... 

Total  per  20  s.  ft. 

... 

and  per  Supl.  ft. 

... 

The  course  to  be  followed  by  the  ])roposed  Siberian  Railway  has 
now  Ijeen  finally  majjped  out.  The  line,  when  completed,  will  run 
from  Tomsk  in  the  west  to  Vladivo.stok  on  the  Pacific  coast,  and 
connect  the  following  intermediate  places  : — Marjinsk,  Atchinsk, 
Krasnojarsk,  Nijni  Oudinsk,  Irkutsk,  Posolskoi,  Verkne  Oudiusk, 
Chita,  Nertchinsk,  Sretensk,  Grafakiport,  and  Nikolskoi. 


INDIAN    ENGINEERING. 


t:3 

> 

.^ 

^ 

'5 

33 

^ 

m 

z 

^ 

^ 

S 

o 
m 

> 
O 
30 
> 
0) 

> 

CO 

•< 
r 
c 

5- 

s: 

m 

CO 
CO 


June  9,  '88.] 


TNDIA.N  ENGINEERING. 


458 


PROPERTIES  OF  FLUIDS. 
By  a.  Ewuank. 
XV. 

Let  a  ship  be  sailing  on  what  we  have  considered  as 
the  simplest  case,  viz.  with  the  wind  right  aft  or  exactly 
astern  and  the  sails  set  square  or  athwartships.  Then  the 
ship  moves  in  the  direction  of  the  wind.  But  there  is 
one  peculiarity  about  her  movement,  she  has  a  perpetual 
tendency  to  pitch  or  to  dip  her  bows  in  the  water. 
She  does  in  fact  dip  her  bows  more  deeply  than  if  she 
were  at  rest  in  calm  air  and  a  smooth  sea. 

Fig.  50. 


on  the  hind  wheels.  Then  when  the  carriage  moves  for- 
ward in  obedience  to  the  pull  of  the  string,  the  collective 
forward  pressure  will  be  P  +  ce  and  the  collective 
hind-wheel  pressure  will  be  Q — x.  The  quantity  x 
will  vary  with  the  inequality  of  the  pulls  or  jerks.  If  at 
any  time  x  approaches  the  value  Q  the  hind  wheels  are 
on  the  point  of  leaving   the  ground. 

Fig.  53. 


A 

B 

R 

K 

H 

L 

F 

To  illustrate  this  matter  let  us  consult  pj  -lO.  This 
figure  gives  in  outline  a  vessel  whose  water  line  when  at 
rest  is  F  G.  A  B  is  a  mast  and  at  a  point  C  is  applied  a 
force  R  This  force  denotes  the  wind  force  on  the  sail 
that  is  fastened  to  A  B.  The  effect  of  R  is  not  only  to 
urge  the  ship  forward,  but  to  make  the  point  G  ot  the 
ship  dip  underwater.  At  the  same  time  the  part  F  of 
the  ship  will  rise  some  distance  from  the  water.  After 
the  bows  have  thus  dioped  somewhat,  and  the  stern  of 
the  ship  has  lifted,  there  will  be  increased  upward  water 
pressures  round  the  fore  part  of  the  ship,  and  decreased 
upward  water  pressures  at  the  stern.  In  this  way  the 
tendency  to  dip  still  further  is  checked. 

Fig.  5L 


■^ 


o-o 


To  illustrate  this  point  by  an  experiment  let  us  take  a 
small  model  of  a  four-wheeled  carriage.  This  model  may 
be  made  of  wood  or  of  paper.  Let  F  in  fig  51  denote  one 
fore-wheel  and  H  one  of  the  hin.l  wheels.  Let  an  upright 
mast,  stick  or  pencil  be  fastened  to  the  carriage.  At  A, 
the  top  of  the  mast,  attach  a  string,  and  give  this  string 
u  sudden  horizontal  jerk  in  the  direction  H  F.  Then  we 
shall  seethe  hind  wheels  flung  up  from  the  ground.  The 
carriage  will  plunge  or  pitch  forward.  Actual  wheels  are 
not  necessary  in  the  model.  It  is  sufficient  to  construct 
any  body  or  package  of  the  shape  shewn  in  %  52. 

Fig.  52. 


Instead  of  a  carriage  or  any  other  body  on  dry  ground 
we  may  as  in  fig  53  float  in  water  any  body  provided  with 
a  mast  A  B.  On  jerking  the  string  forward  we  shall  see 
that  the  body  not  only  shoots  forward,  but  momentarily 
dips  its  front  part.  Thus  the  water  line  changes  from 
H  F  to  L  K. 

When  a  ship  is  propelled  by  'a  wind  exactly  behind 
it,  and  the  sails  are  set  square  this  wind  is  not  usually  a 
constant  force  acting  on  the  sails.  It  is  a  characteristic 
of  wind  to  vary  its  strength — to  come  in  gusts.  Each 
fresh  gust  of  ^vind  will  quicken  the  ship's  motion,  and  at 
the  same  time  give  her  bows  a  temporary  further  dip. 
Even  if  the  wind  force  was  absolutely  constant  there  would 
be  a  dip.  But  this  dip  would  then  also  be  constant.  Thus 
in  fig  53.  If  H  F  be  the  water  line  of  the  ship  or  body 
when  the  body  is  at  rest  in  calm  air,  this  water  line  would 
change  to  some  line  like  L  K  when  the  ship  or  body 
moves  forward  under  a  force  strictly  horizontal  and  strict- 
ly constant  in  magnitude  and  direction. 

Instead  of  the  body  shewn  in  fig  53,  it  is  sufficient  to 
take  any  rod  A  B  and  load  it  at  the  end  B  with  lead  or 
any  other  heavy  material  to  make  it  float  vertically. 
Then  this  upright  rod  pulled  by  a  string  R  will  shew  it? 
tendency  to  dip  as  well  as   to    move  forward. 

In  each  model  we  may  unfasten  the  string  and  rcfasten 
it  lower  down.  Then  we  shall  find  that  the  pitching,  plung- 
ing, or  dipping  tendency  is  diminished.  Finally  we  may 
reach  a  point  in  the  mast  or  in  the  body  itself  where  the 
string  may  be  attached,  and  the  dipping  tendency  will 
entirely  disappear.  Below  this  point  the  dipping  tendency 
is  reversed.  The  string  is  supposed  always  to  be  pulled 
horizontully. 

Now  we  can  alter  the  point  of  attachment  of  the 
string  i.e.  the  point  of  application  of  the  force  in  our 
models.  But  in  the  real  ship  R  is  the  resultant  of  the 
wind  force  on  the  sails,  and  we  cannot  at  our  will  change 
its  position  unless  indeed  we  remove,  i.e.,  furl  some  of  the 


-> 


If  we  return  to  ^(/ 52  and  imagine  the  model  carriage 
urged  forward  by  a  succession  of  sudden  or  gradual  pulls 
on  the  string  then  the  carriage  has  always  a  tendency  to 
pitch  even  although  the  hind  wheels  may  never  actually 
leave  the  ground.  Let  the  carriage  when  at  rest  give  a 
collective  pressure  of  P  lbs.  on  the  fore  wheels,  and  of  Q  lbs 


higher  sails. 


Fig.  35. 


When  the  ship  is  moving  before  a  stiff'  breeze,  the 
sea  in  not  likely  to  be  smooth — waves  of  water  meeting 
the  ship  will  of  themselves  cause  the  ship  to  pitch.  If 
the  bows  are  made  of  concave  lines  meeting  in  a  sharp 
angle  as  illustrated  in  fig  35  the  ship  dips  under  more 
easily  than  if  the  bows  were  broader.  This  is  one  reason — 
already  mentioned — for  rejecting  the  sharp  bow  with  its 
lines  concave  to  the  waves. 

When  the  ship  is  moving  as  before,  i.e.,  with  the   wind 
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right  aft,  and  the  sails  set  square  it  may  happen  that  the 
ship  instead  of  having  an  even  keel  has  her  deck  sloping 
to  the  horizon.  This  would  happen  if  a  wave  striking 
the  ship  broadside  caused  her  to  roll. 

Or  it  may  happen  that  the  cargo  is  not  properly 
stowed.  The  volume  of  cargo  on  the  starboard  side  may 
equal  that  on  the  left  or  port  or  larboard  side.  But  the 
cargo  on  the  right  may  be  mainly  iron  while  that  on  the 
left  consists  mainly  of  bales  of  cotton  or  chests  of  tea.  In 
this  case  the  ship  will  permanently  have  her  deck  not 
level,  but  sloping  downwards  to  the  right. 

Fig.  .54. 


Such  a  case  is  roughly  indicated  in  Jig  -54.  Here  we 
have  an  end  view  of  the  ship,  the  plane  of  the  paper  being 
held  vertical.  If  the  wind  blows  northwards  we  look 
northwards  at  the  paper.  The  ship  is  tilted  over  towards 
the  right.  Thus  the  sails  instead  of  being  symmetrical 
over  the  ship  have  the  centre  of  their  area  also  carried 
over  to  the  right.  It  follows  that  the  wind  instead  of 
actini;  vertically  over  the  centre  line  of  the  ship  acts  to 
the  right  of  this  centre  line.  The  resultant  R  of  the  wind 
action  on  the  sails  would  have  its  line  of  action  verti- 
cally over  C,  and  also  vertically  over  K  if  the  deck  D  E 
were  horizontal.  When  the  deck  has  a  slope,  the  force 
R  is  neither  over  K  nor  over  C,  but  perhaps  it  is  over  E  or 
over  some  point  in  C  E,  or  in  C  E  produced.  The  result- 
ant R  of  the  wind  force  acts  at  some  point 
C  A.  The  sails  on  the  mast  C  A  are  here 
be  symmetrical  with  respect  to  the  line  0  A. 

Now  the  effect  of  the  wind  force  will  no  longer  be 
merely  to  drive  the  ship  due  North,  and  make  the  bows 
dip.  It  will  also  make  the  ship  alter  its  course  '>.<■.,  the 
direction  of  its  travel.  The  ship  will  commence  to  turn 
her  bows  towards  the  West.  This  action  must  be  opposed 
by  the  rudder,  otherwise  the  ship  will  cease  to  travel  due 
North  in  which  direction  we  suppose  her  destination 
to  lie. 


in    the  line 
supposed   to 


Fig.  55. 


I^R 


To  illustrate  this  point  experimentally  let  us  consider 
fig  55.  A  C  is  a  bfxly  of  any  elongated  shape  either  resting 
on  the  ground  or  floating  in  water.  To  one  end  15 
attach  a  string,  and  pull  it  horizontally  at  right  angles 
to  the  length  A  B  of  the    body.     The    body    will   move 


forwards  in  the  direction  of  R  the  pulling  force.  But  it 
will  also  t  urn  round  so  that  if  A  B  were  initially  due  East, 
it  will  now  become  a  line  to  some  extent  North  of  East. 
If  we  desire  that  the  string  may  not  cause  such  rotation 
we  must  fasten  it  at  some  other  point  E.  If  we  fasten 
it  at  A,  an  opposite  rotation  is  produced.  The  principle 
involved  in  this  case  is  really  the  same  mechanial  prin- 
ciple as  was  illustrated  by  our  models  or  figures  51,  52,  53. 
As  another  illustration,  we  may  suppose  a  boat  rowed 
with  its  oars  all  on  one  side.  In  this  case  the  boat  will 
not  travel  straight  onwards,  but  will  turn  round  unless 
the  rudder  is  called  into  action  to  resist  the  turning 
tendency. 


NOTES  FROM  HOME. 
(From  our  oivii  Correspondetit.) 

The  Butterley  Works,  Sheffield,  liave  now  in  liand  a  number 
of  bridges  designed  by  Sir  Douglas  Fox,  c.e.,  for  the  South 
Indian  Railw.ay  of  a  type  which  is  not  often  seen  in  this  coun- 
try, and  are  the  first  of  their  kind  wliich  have  been  construct- 
ed at  the  Butterley  Works.  They  are  known  as  the  "  pin 
construction  type,"  a  construction  almost  universal  in  America 
for  large  spans.  Seven  of  these  bridges  are  made  to  spaa 
clear  openings  of  100  feet,  one  for  a  length  of  120  feet.  The 
main  girders,  of  wliich  there  are  two  in  each  span,  are  of  tlif 
Murpliy-Whipple  type. 

Lately  in  the  House  of  Commons  a  motion  was  made  for 
the  appointment  of  a  Select  Committee  or  a  Royal  Comnn"s- 
sion  to  consider  the  question  of  acquiring  the  Railways  of  the 
United  Kingdom.  It  seems,  liowever,  to  have  met  with  little 
favor,  for  it  was  pointed  out  that  besides  adding  1,200  millions 
to  the  national  debt,  the  Government  could  not  manage  tlie 
Railways  better  than  they  are  managed  at  present,  and  that 
it  would  prove  a  grave  political  danger  in  the  State  taking 
over  ,367  thousand  employes  witli  the  certainty  that  troubles 
as  to  wages  and  .strikes  would  from  time  to  time  ari.se,  which 
could  not  be  settled  on  their  merits,  but  with  reference  to  poli- 
tical questions  and  with  tiie  help  of  political  bribes. 

The  Leicester  Cremation  Society  liave  .asked  to  insert  a  claus< 
in  the  Local  Government  Bill  to  enable  local  autliorities  to 
provide  cremiitories  as  well  as  cemeteries.  It  is  proposed  to 
establish  a  crematory  at  Leicester  for  the  Central  Midland 
district,  including  Nottingham,    Derby    and    Noi'thaiapton. 

I  regret  to  have  to  chronicle  tlie  death  of  Sir  Charles  Tilston 
Bright.  This  well-known  electrician,  whose  name  is  pro- 
minently associated  with  the  laying  of  tlie  first  Atlantic 
Cable,  was  born  in  1832.  When  the  Atlantic  Telegrapli 
Company  was  formed,  the  Engineering  Department  was  placed 
in  the  hands  of  Sir  Charles  Bright,  and  when  the  work  was 
completed,  and  he  was  only  2G  years  of  age,  lie  was  knighted 
for  his  connection  with  the  work,  and  his  previous  services  in 
the  improvement  and  extension  of  telegraphs.  Fi'om  Paris 
comes  the  news  of  the  sudd(;n  death  of  M.  A.  Durand  Claye, 
an  able  co-operator  of  M.  Alphand,  and  one  of  the  most 
eminent  Engineers  of  the  Fonts  et  Chaussees.  He  was  charged 
with  the  important  service  of  the  sanitary  work  of  Paris,  and 
had  devoted  .all  his  professional  carreer,  it  may  almost  be  said, 
to  tlie  improvement  of  the  sanitary  condition  of  the  Seine. 
To  him  is  owing  the  utilization  of  sewage  in  the  peninsula 
of  Genne\illiers.  He  was  universaly  known  and  esteemed 
in  the  scientific  world  and  his  premature  death  is  a  great  loss 
to  the  City  of  Paris,  as  well  as  to  the  Corps  of  Fonts  et 
Ch.aussees. 

With  reference  to  making  Paris  a  seaport  accessible  to 
large  sliips,  a  detailed  plan  has  just  been  submitted  to  the 
French  Chamber  by  tlie  undertakers  with  a  petition  for  a  con- 
cession. The  plan  provides  for  a  canal  from  Rouen  to  the 
capital,  mostly  by  aid  of  the  Seine.  It  is  one  and  half  times  as 
wide  as  the  Suez  Canal,  and  62  metres  in  depth,  the  cost  being 
estimated  .at  about  five  millions  sterling.  Tlie  contractors 
ask  for  no  State  subsidy,  but  demand  the  right  of  levying  a. 
certain  rate  per  ton  on  all  vessels  passing  through  the 
canal. 

Messrs.  Priestman  have  a  new  petroleum  engine  which 
deserves  notice.  This  engine  u.ses  only  the  ordinary  petro- 
leum of  commerce,  and  is  therefore  free  from  the  objections 
raised  against  the  use  of  so-called  petroleum  engines  employ- 
ing highly  inflammable  .spirits  such  as  benzoline,  itc.  It  is 
very  simple  in  construction,  having  few  working  parts.  The 
oil  from  which  the  motive  power  is  derived  is  placed  in  a 
closed  iron  tank,  inside  the  foundation,  and  air  is  pumped  into 
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this  tank  until  a  pressure  is  obtained  of  about  51bs.  per 
square  inch.  The  oil  is  then  mixed  with  air  until  it  is  formed 
into  a  vapour,  after  which  it  passes  into  a  closed  iron  vessel  or 
vaporiser,  where  it  is  lieated,  and  from  which  it  is  admitted 
into  the  cylinder,  and  ignited  by  means  of  an  electric  spark, 
which  is  obtained  from  a  small  primary  battery  capable  of 
doing  about  30  hours'  work  without  attention,  and  which  can 
be  i-enewed  at  the  cost  of  a  few  pence.  The  cost  of  working 
this  engine,  taking  oil  at  the  present  low  price  is,  it  is  claimed, 
a  little  more  than  ^d.  per  indicated  horse  power  per  hour. 
There  is  no  doubt  a  special  opening  for  a  motor  of  tliis  kind 
for  electric  lighting  in  country  places,  where  gas  is  costly  or 
not  obtainable  ;  moreover,  the  supplies  of  petroleum  are  so  vast 
and  the  facilities  for  its  transport  are  being  steadily  improved. 
Messrs.  Priestman's  engine  is  now  working  in  different  places 
with  excellent  results. 

The  Iron  and  Steel  Institute  has  just  iield  its  Spring  Meet- 
ing at  the  Institution  of  Civil  Engineers.  No  less  than  nine 
papers  were  upon  the  syllabus  of  work  to  be  done,  six  of 
these  were  adjourned  papers,  the  remaining  three  being  : — 
"  The  melting  of  wrought^iron  or  steel  scrap  mixed  with  ferro 
silicon  in  cupola  furnaces "  Ijy  M.  Gautier,  Paris ;  "  The 
behaviour  of  arsenic  in  ores  and  metals  during  smelting  and 
purification  processes  ;"  and  "  A  new  instrument  for  measure- 
ment of  color  more  especially  as  applied  to  the  estimation  of 
carbon  in  steel."  The  Bessemer  gold  medal  was  presented  by 
the  donor  to  Mr.  D.  Adamson,  the  President  of  the  Institute. 
Sir  H.  Bessemer  said  he  was  greatly  indebted  in  his  early 
struggles  to  Mr.  Adamson,  who  was  the  first  person  outside 
Sheffield,  who  determuied  to  investigate  Sir  Henry's  inven- 
tion. 

Tiie  new  dome  which  lias  recently  been  erected  at  Green- 
wich Observatory  is  made  entirely  of  papier-mache.  It  is 
18  feet  in  diameter,  and  is  designed  for  the  Cooke  6-inch 
equatorial  telescope  with  a  photo-heliograph  attached  to  the 
same  mount.  It  is  so  light  tliat  it  can  be  rottated  witliout 
tlie  aid  of  macliinery  of  any  kind,  and  is  said  to  be  as  strong 
as  if  it  were  contructed    of  wood    or    iron. 

General  Maitland  of  the  Ordnance  Department  of  the  War 
Office,  speaking  lately  at  the  Annual  Meeting  of  the  Foremen 
Engineers,  said  lie  had  just  designed  a  gun  of  22  tons  on  Mr. 
Longridge's  wire  principle,  which  had  recently  been  tired  at 
Slioeburyuess,  the  projectile  being  3801l)s.,  and  the  range 
21,000  yards  (or  12  miles),  and  the  velocity  360  feet  per 
second. 


NOTES  FROM  MADRAS. 


(From  mir  own  Correspondent). 

We  have  been  having  a  chinna  cyclone  and  a  good  deal 
of  rain  here  lately,  an  agreeable  change  in  the  weather  being 
the  consequence.  The  rain  has  naturally  set  my  mind  work- 
ing in  the  direction  of  water  schemes.  I  cannot  lielp  tliink- 
ing  it  would  be  a  distinct  advantage  to  mankind  if  some 
fellow  would  invent  a  way  of  making  it  rain  or  hold  up  to 
order.  I  am  too  busy  to  go  into  the  subject  myself,  so  I 
commend  it  to  the  unemployed  with  tiie  assurance  that  there 
is  a  fortune  in  it.  Perhaps  Mr.  Ewbank  who  appears  to 
know  all  about  the  properties  of  fluids  will  take  tlie  matter 
up.  By  the  way,  1  have  looked  in  vain  through  his  papers 
for  any  account  of  the  properties  of  the  fluid  known  as 
whisky.  This  part  of  the  subject  must  be  tlioroughly  worked 
up,  or  the  profession  will  not  be  satisfied. 

I  Ijelieve  this  is  the  day  on  whicli  aspiring  Engineers  are 
to  send  in  their  schemes  to  Government  for  tlie  water-suppiv 
of  the  Cantonment  of  Bangalore.  I  hope  .some  one  will  solve 
the  problem  satisfactorily,  for  water  is  a  crying  want  in  that 
agreeable  station.  I  ha\e  read  General  Fischer's  account  of 
his  scheme  in  your  issue  of  the  28th  ultimo.  I  do  not  know 
how  he  came  to  draw  up  his  scheme.  It  does  not  appear  to 
have  been  in  response  to  the  invitation  of  Government  which 
appeared  as  an  advertisement  in  your  paper,  for  tho.se  schemes 
were  not  to  have  been  sent  in  till  to-day  :  and  besides  they 
were  only  to  supply  the  Military  with  water,  whereas  the 
General's  scheme  is  intended  to  supply  both  the  Civil  and 
^lilitary  .stations ;  and  he  submitted  it  to  the  Muni- 
cipality, and  not  to  Govei-nment.  I  presume  he  had 
a  private  invitation  from  the  Municipality  ;  though  even 
this  seems  unlikely,  as  he  says  he  received  no  assistance 
whatever  from  the  Municipal  Engineer.  However  he  came  to 
doit,  here  it  is,  thanks  to  you,  in  all  the  glory  of  print. 


It  appears  to  me  that  the  General  has  overlooked  one  de- 
tail, and  that  is,  tfie  getting  of  (he  water.  He  says  : — 
"  I  am  not  concerned  now  with  the  water  required  for  irri- 
gation under  this  reservoir,  which,  from  its  present  exceeding- 
ly small  capacity,  and  from  the  records  in  seasons  of  drought, 
renders  it  evident  that  the  ryots  are  liable  to  lose  all  their 
crops,  though  it  is  a  matter  of  no  difficulty  in  such  a  basin  to 
secure  the  interests  of  the  Government  and  the  ryots  from  all 
such  losses  by  properly  designed  hydraulic  works." 

Ay,  there's  the  rub!  "  Properly  designed  hydraulic  works." 
^^'here  are  they  in  the  scheme  1  The  only  thing  that  is  pro- 
posed to  be  done  is  to  increase  the  capacity  of  the  tank. 
But  "exceedingly  small "  as  the  tank  is  at  present,  it  appears 
that  in  seasons  of  drought  it  does  not  get  sufficient  water  to 
till  it,  to  meet  the  requirements  of  the  ryots.  Where  then 
is  the  water  to  come  from  not  only  to  satisfy  them,  but  to 
yield  a  surplus  of  o  million  cubic  yards  yearly  for  three 
consecutive  years  to  supply  the  station  ?  It  appears  to  me 
that  the  ryots  and  the  Government  will  have  to  fall  back 
upon  the  "  merciful  bounty  of  Providence."  Perhaps  they 
have  forgotten  to  do  this  in  the  case  of  the  Ooperhalli  reservoir 
for  that  work,  which  is  certainly  capacious  enough — I  believe 
f)\  lakhs  were  spent  on  it — has  turned  out  a  complete  failure. 
Somehow  the  water  which  was  expected  to  come  into  it 
didn't  come.  Tlie  General  estimates  the  run-off  from  the 
catchment  at  2.5  per  cent,  of  the  rainfall  upon  it.  If  he  will 
look  into  the  records  of  the  Halsur  tank  he  will  find  that  it 
does  not  get  so  much  as  ten  per  cent,  of  the  rainfall  upon  its 
catchment.  The  late  Captain  Romilly,  r.e.,  who  went  very 
fully  into  this  subject,  says  in  one  of  his  reports  : — "  Ex- 
perience shews  that  'OT-^  of  the  annual  rainfall  may  be  expect- 
ed to  be  the  yield  of  a  catchment  in  the  vicinity  of 
Bangalore."  Here  is  tlie  catch  at  once  reduced  to  less  than 
one-third  of  the  estimated  quantity.  The  fact  is  the  soil 
about  the  place  is  of  so  loose  and  sandy  a  nature,  that  except 
in  heavy  showers  it  does  not  part  with  any  of  the  water 
which  falls  upon  it. 

There  is  a  good  deal  of  tall  talk  ba.sed  upon  ifs  and  pro- 
bnblys  which  therefore  is  not  worth  criticising.  Matters  oifact 
have  been  left  undetermined  For  instance  the  General  says  : — 
"  I  believe  it  is  quite  safe  to  assume  that  the  Helibal  resei'- 
voir  has  a  catchment  basin  of  at  least  10  square  miles,  with- 
out interfering  with  any  other  claims." 

Now  liere  is  a  vital  question  in  the  subject,  one  that  pre- 
sents itself  at  the  outset,  and  one  that  might  easily 
have  been  determined  by  observation,  yet  it  is  not  determined  ; 
and  tliough  the  assumption  is  made,  no  calculation 
appears  to  be  based  upon  it.  We  are  simply  told  further 
on  that  "  all  the  records  shew  that  the  water-supply  of 
this  catchment  area,  if  properly  stored,  will  be  abundant  for 
double  the  existing  population  of  Bangalore." 

Let  us  put  this  assertion  to  the  proof  with  the  above 
data. 

10  square  miles  =  30,976,000  square  yards,  and  taking 
the  annual  rainfall  at  36  inches,  rather  a  high  estimate,  the 
fall  of  water  on  the  catchment  would  be  30,976,000  cubic 
yards.  But  the  run-oft'  into  the  tank  would  only  be  ■07.5  of 
tills;  that  is  2,323,200  cubic  yards. 

The  population  of  the  place  is    set  down    at    1.50,000,   and 

it  is  proposed  to  allow  them  12|  gallons,  that  is  2   cubic  feet, 

each   daily  :  the    annual     consumption     would    therefore    be 

1.50,000   X   2   X   .365      ,  .„  ,„       ,.  , 

^4,0.5.5,.5o5  cubic  yards. 
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To  this  must  be  added  say  one  million  cubic  yards  for  culti- 
vation, and  at  least  two  millions  for  losses  by  evaporation  and 
leakage,  bringing  the  quantity  required  up  to  7,055,.555  cubic 
yards.  The  tank,  as  has  been  sliewn,  will  yield  2,323,200 
cubic  yards  !  And  yet  we  are  cooll}'  told  that  it  would  be 
sufficient  for  double  the  existing  population  of   Bangalore  !  .' 

I  am  not  disposed  to  give  any  credit  to  the  scheme  on  tlie 
score  that  "  the  Hebbal  basin  can  be  supplemented  from 
the  Arkavutty  River  by  pumping,  if  more  water  is  required 
at  any  time."  Because,  that  is  not  an  advantage  peculiar  to 
the  Hebbal  basin.  Water  might  be  pumped  from  the  Arka- 
vutty River  into  any  basin.  But  where,  I  ask,  is  the 
rationale  of  a  scheme  which  requires  as  an  auxiliary  a  factor 
which  could  yield  the  required  service  more  effilciently  by  it- 
self, than  in  suliordination  to  the  principal  to  whicii  it  is  an 
auxiliary  ?  If  there  is  to  be  a  pumping  station  at  the  Arka- 
vutty river  at  all,  why  not  pump  the  water  into  Bangalore 
direct  from  there  1  Why  divert  it  into  a  tank  by  the  way,  and 
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have  n  swond  pumping  station  at  the  tank  ?  Even  supposing 
that  the  water  of  tlie  Arkavutty  would  only  be  lequii-ed  oc- 
casionally, the  water-works  on  its  banks  and  the  main  to  the 
Hebbal  taiik  must  be  maintainetl  pennanently,  and  the 
original  cost  of  them  will  be  the  sjime  however  they  are  used. 
Being  installed  and  maintjiined  permanently  they  may  as 
well  be  used  continuously  and  the  expensive  and  needless  half- 
way tank  avoided. 

Tlie  supplying  of  B<uigalore  from  the  Arkavutty  River  has 
already  been  suggested  by  a  Royal  Engineer — Colonel  Vibjirt 
—but  the  scheme  has  not  been  carried  out  owing  to  its  costli- 
ness :  the  Arkavutty  Vjeing  12  miles  from  Bangalore  and 
some  300  feet  lower. 

I  see  a  sum  of  Rs.  60,000  is  set  down  in  the  estimate  for 
compensation.  But  accoi-ding  to  a  Bangalore  paper  the  com- 
pensation bill  is  likely  to  amount  to  6  or  7  lakhs.  How  I  wish 
I  had  a  little  land  in  the  neighlx)urhood  of  the  Hebbal  tank  ! 
It  is  not  a  bad  idea  to  buy  some  now  ;  only  the  Municipality 
have  not  taken  me  into  their  confidence  as  to  whether  they 
are  going  to  carry  out  the  scheme  or  not.  I  might  have  the 
laud  thrown  ujxm  my  hands.  I  will  conclude  this  review 
by  offering  them  one  word  of  advice,  and  that  is  not  to  make 
any  arrangements  for  pumping  the  water  until  they  have 
got  it  to  pump.  As  the  immortal  Mi's.  Glass  .says  by  way  of 
preface  to  her  instructions  for  cooking  a  liare — "  First  catch 
your  hare."  Let  them  not  lie  led  away  by  the  notion  that 
Generals  of  Royal  Engineers  never  let  their  clients  in.  They 
need  look  no  further  than  the  Ooperhalli  reservoir  for  an 
instance  to  the  contrary.     Let  them — 

Remember,  then,  that  when  a  boy 

I've  heard  my  GrauJma'  tell, 
"  Be  iranied  in  time  by  olliern'  harm. 
And  ijou  shall  doftUl  well .'" 

It  was  very  good-natured  of  you  to  put  in  a  word  for  those 
poor  South  Indian  Railway  men  whom  I  had  occasion  to 
reflect  upon  in  my  last.  But  good  nature  is  your  weak  point. 
I  assure  you  if  you  knew  as  much  about  them  as  I  do,  you 
would  agree  with  me  that  they  are  past  p?'aying  for. 
You  just  ask  the  Consulting  Engineer  for  Railways  liere 
to  furnish  you  with  a  list  of  all  the  failures  that  have 
occurretl  on  that  line  during  the  last  ten  years  ;  and  I  am 
sure  you  will  come  to  the  conclusion  that  so  far  from  being 
too  hard  upon  them,  I  did  not  give  tliem  half  what  they 
deserved.  Some  of  the  failures  have  Ijeen  simply  disgraceful 
I  recall  to  mind  one  where  a  bridge  cracked  all  over  as  soon 
as  the  girders  were  put  on,  and  had  to  be  taken  down  and 
re-built.  You  should  have  seen  the  scathing  remark  of  his 
Grace  the  Duke  of  Buckingham,  who  was  Governor  of  Mad- 
ras at  the  time,  upon  the  failure.  The  crack  Engineer  who 
built  the  bridge  still  ornaments  their  staff.  I  could  tell  you 
a  g;ood  deal  more  of  their  failures  and  their  blunders,  but  I 
must  reserve  it  for  future  communications. 

By  the  way,  T  have  a  bone  to  pick  witii  your  Printers.  The 
last  time  I  did  myself  the  honor  of  addressing  you  I  said  we 
had  been  liaving  a  little  lui/d  dissipation  in  tlie  shape  of  a 
Fine  Arts  Exhibition  :  they  have  made  me  say  uild  dissi- 
pation. I  often  congratulate  myself  tiiat  I  have  nothing 
to  do  with  printers  directly.  If  I  had,  I  am  sure  I  should 
soon  find  myself  up  at  the  High  Court  Sessions  charged 
with  culpable  homicide  not  amounting  to  murder. 


BURMA. 

(From  otir  mvn  Correspondent.) 
Os  the  recommendation  of  the  Director-General  of  Indian 
Marine,  the  local  Government  is  about  to  introduce  Indian 
coal  into  Burma  ;  whicli,  if  successful,  will  greatly  diminish 
the  English  importation.  A  Bengal  coal  company  is  now 
offering  the  fuel,  deliverable  at  this  Port,  for  Rs.  1.5  per  ton, 
which  would  give  a  saving  of  Rs.  10  per  ton,  when  com- 
pared with  the  rate  paid  for  the  English  article.  Trials  are 
now  being  made  in  all  Government  vessels,  and  if  favorably 
reported  on,  the  State  Railways  will  also  follow  suit  The 
only  large  consumers  of  English  coal  will  then  be  the 
Irrawaddy  Flotilla  Company,  who  import  their  own  fuel  ;  but 
we  hope  to  see  at  a  near  future  that  the  re.sources  of  Burma 
vrill  supply  all  necessary  demands,  as  soon  as  the  Coal-fields 
near  Thayetmyo  and  Upper  Burma  are  thoroughly  exploited. 
For  the  present  it  is  proposed  to  keep  a  stock  of  about  ,3,000 
tons,  which  will  be  distributed  to  the  principal  riverine 
stations  in  Upper  Bunna,  for  use  of  the  Government  launches, 
<kc.  :  and  about  .-i  similar  quantity  will  also  be  stored  at 
Rangoon  for  the  Indian  Marine  steamers    touching    at    this 


port.  This  step  should  be  the  means  of  giving  an  impetus 
to  managers  of  the  Indian  collieries,  who  should  now  make 
every  effort  to  oust  the  foreign  fuel  from  the  market. 

The  Irrawaddy  Flotilla  Company,  has  now  turned  its 
attention  to  the  stability  and  special  fitttings  of  their  fleet 
of  vessels,  owing  to  the  dangerous  tides  and  strong  currents 
experienced  in  the  voyage  up  the  Upper  Chindwin,  causin" 
considerable  inconvenience  to  passengers,  also  shifting  of  carco, 
and  thus  endaaigeriiig  safety  of  vessels.  Arrangements  are  now 
made  to  stow  the  cargo  properly,  by  means  of  efficient  shift 
ing  boards  and  securely  fastened  bulkheads  where  such  are 
required,  on  account  of  the  density  of  the  cargo.  Many  of  the 
river  steamers  carrying  grain,  particularly  the  class  of  narrow 
double  or  treble  decked  vessels,  built  some  years  back 
had  insufficient  stiffness  when  fully  laden  to  resist  heelin" 
to  a  dangerous  angle  in  the  event  of  cargo  shifting,  or  of 
water  getting  below.  The  effect  on  such  vessels  was  generally 
to  hold  them  over  at  a  considerable  angle  of  inclination,  not 
so  much  as  to  endanger  the  vessel.  More  pumping  power  is 
also  allowed  at  the  bilges,  and  the  stability  of  the  vessels 
when  laden  with  various  cargoes  is  completely  determined 
by  calculation  before  being  sent  out,  and  particular  instruc- 
tions given  of  the  empty  spaces  to  be  left,  or  the  weight  of 
ballast  to  be  carried  for  each  class  of  cargo.  The  steamers 
of  the  type  now  being  liuilt  have  much  more  beam  and  built 
with  greater  stability,  and  it  is  confidently  hoped  that 
the  attention  which  is  now  given  to  this  matter  and  im- 
provements that  ha\e  been  introduced  would  lead  to  a  dimi- 
nution of  losses.  In  connection  with  this  subject  we  may 
add  that  a  new  salvage  steamer,  the  Eescue  has  been 
specially  built,  fitted  with  all  the  latest  appliances  for  saving 
wreckages,  <fec.  She  is  fitted  throughout  with  electric  lights. 

The  question  of  building  suitable  and  fast  boats 
for  the  transport  of  crude  oil  from  the  oil  wells  at 
Yanangoung  to  the  Rangoon  refinery  is  now  before  the 
Agents  of  the  Rangoon  Oil  Company  wlio  have  the  entire  in- 
dustry in  their  hands.  The  only  means  of  carriage  now  available 
are  ;  firstly,  by  the  oil  being  brought  in  large  open  country 
boats,  which,  besides  being  subjected  to  a  loss  by  evaporation 
and  wastage  by  leakage,  undergoes  a  greater  evil  by  becomino- 
mixed  with  water :  and  secondly,  by  being  filled  in  expensive 
empty  barrels,  for  which  more  freight  is  charged.  To 
remedy  these  evils,  it  has  been  decided  by  the  Agents  to 
obtain  a  suitable  steam  river  boat  of  about  300  tons  capacity 
built  on  the  same  lines  as  those  designed  for  the  Russian 
oil  trade  and  from  a  plan  which  we  believe  was  desifned 
by  Messrs,  Hawthorne,  Leslie  and  Co.  We  learn  that  the 
vessel  will  be  fitted  with  water  ballast  in  the  ordinary  way 
the  ci'own  of  the  tank  forming  the  bottom  of  tiie  oil  cisterns. 
The  machinery  is  placed  aft,  and  before  this  the  hold  will  be 
divided  by  two  longitudinal  bulkheads  and  by  trans\erse 
bulkheads  into  nine  separate  compartments.  We  also  learn  that 
the  steel  upper  deck  forms  the  crown  of  the  tanks,  and  the 
ordinary  hatchways  formed  in  the  deck  serve  the  purpose 
of  overflow  tanks,  each  hatch  being  broad  enough  to  serve 
three  tanks.  The  rivetting  of  the  tanks  and  cisterns  forms  an 
important  part  in  construction,  owing  to  the  factthat  oil  has 
far  greater  penetrating  power  than  water,  and  finds  its  way 
through  .seams  that  are  quite  impervious  to  the  latter.  It  is 
therefore  proposed  to  space  the  rivets  in  both  edges  and  butts 
closer  than  is  usual  in  ship  work.  Special  precautions  are 
also  taken  to  build  the  vessel  as  far  as  possible  fjie-resistin". 

The  Port  Commissioners  have  under  consideration  the 
necessity  of  lighting  the  wharves  of  the  port  with  electric 
light,  and  it  is  l}elie\ed  that  arrangements  are  being  made 
through  the  Port  Engineer  to  carry  out  the  scheme  before 
the  next  shipping  season.  It  may  be  stated  that  an  offer  was 
made  by  the  Flotilla  Company  to  dispose  of  a  complete  set  of 
electric  appliances,  including  a  4  H.-P.  Engine  for  lighting 
a  single  wharf  for  Rs.  10,000,  and  after  a  series  of  successful 
trials  that  august  body  declined  the  offer,  for  reasons  known 
to  tliem.selves. 

Considerable  progress  has  been  made  in  the  erection  of  the 
Rangoon  Cathedral,  the  nave,  chancel,  cloisters,  ifec.  are 
fast  approaching  completion.  These  sections  are  estimated  at 
a  cost  of  Rs  1,40,000,  but  it  is  feared  that  the  monsoons,  now 
on,  will  in  a  great  measure  obstruct  the  work,  which  was 
otherwise  rapidly  pushed  on  by  the  enterprising  contractors 
Messrs.  Robinson  Bros. 

It  is  praiseworthy  to  note  the  interest  taken,  irrespective 
of  the  capital  laid  out,  by  private  individuals  in  conducting 
enterprises  taken  in  hand.     Here  we  have  a  single  gentleman 
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Mr.  G.  E.  L.  Dawson,  introducing  tlie  most  approved  brakes  on 
the  line  of  Railway  constructed  by  liim  from  Thaton  to  Duyin- 
zeik  in  the  Tennasserim  Division,  worked  by  3  locomotives, 
8  passenger  carriages  and  39  goods  vehicles.  The 
brake  introduced  by  him  is  called  tlie  "  Automatum"  and  dis- 
plays considerable  ingenuity  of  application,  and  rests  its  claims 
on  tlie  operations  of  a  well  known  principle.  The  normal 
condition  of  the  brake,  when  off",  is  a  state  of  partial  vacuum, 
produced  by  a  steam  ejector,  which  withdraws  the  air  from 
the  pipes  and  cylinders,  thus  causing  the  brakes  to  gravitate 
off.  To  put  the  brake  in,  the  air  is  admitted,  and  the  effect  is 
at  once  produced.  The  ejector  stands  in  lieu  of  the  steam 
cylinder  and  air  pump,  and  the  destruction  of  the  ^'acuum 
which  is  never  required  beyond  12^1bs  per  square  inch  does  the 
work  as  effectively  as  801bs.  of  air  pressure.  It  is  well 
known  that  the  application  of  a  natural  law  is  much  more 
simple  and  reliable  than  the  employment  of  mechanical  means 
to  produce  pressure.  Any  ordinary  driver  or  railway  work- 
man can  almost  at  once  grasp  the  principles  of  its  action. 
There  can  be  little  wonder  that  this  system  of  brake,  so 
simple  in  its  action,  and  so  readily  understood,  is  growing 
into  universal  favor,  and  we  would  commend  this  appliance  to 
railway  companies. 


"OLIic  ^accttc0. 


PUBLIC  WORKS  DEPARTMENT. 

Burma,  May  26,  1888. 

Upper  Burma. 

With  reference  to  Burnui,  Oazeite  Public  Works  Department, 
Lower  Burma,  Notification,  dated  the  11th  May  1888,  Mr.  M.  Birk- 
beck,  Executive  Engineer,  2ii(l  grade,  reported  his  arrival  at  Man- 
dalay  on  the  afternoon  of  the  16th  May  1888  and  is  posted  to  the 
Mandalay  (Jarrison  Division,  whicli  he  a.s.sumed  cliarge  of  from  Mr. 
B.  Baxter,  Executive  Engineer,  2n(l  grade,  sub.  pro  tern.,  on  the 
afternoon  of  tlie  18th  idem. 

Mr.  B.  Baxter,  Executive  Engineer,  2nd  grade,  sub.  pro  tern., 
is  tiunsferre<l  from  the  Mandalay  Garrison  Division  to  the 
charge  of  the  Ruby  Mines  Division. 

With  reference  to  Burma  0<iz<-tte  Public  Works  Department, 
Up])er  Burma,  Notification,  dated  the  19th  May  1888,  Mr.  H.  Hoyne 
Fox,  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  will  re- 
main tempoiarily  attached  to  the  Ruby  Mines  Division,  on  special 
duty,  until  fmther  orders. 

Lover  Bvr-ina. 

With  reference  to  Gazette  of  fmlia  Public  Works  De]>artment 
Notification,  dated  the  2nd  May  1 888,  Mr.  V.  C.  French,  Apprentice 
Phigineei',  re])orted  his  arrival  at  Rangoon  on  the  foi-enoon  of  the 
21st  instant.  His  services  are  placed  at  the  disposiil  of  the  Special 
Superintending  Engineer,  Upper  Buraia. 

Mysore,  May  26,  1888. 

Mr.  C  A.  Mahadeva  Shastri,  d.a,  is.c.k..  Assistant  Engineer, 
attached  to  the  Hassan  Division,  is  granted  privilege  leave  for 
1  month  witli  effect  from  tlie  loth  instant,  or  date  of  dej^rtme. 

Punjab,  May  31, 1888. 

Irrigation  Branch. 
I{ai    Bahadur  Ram   Dial,  Executive  Engineer,  4th  grade,  from 
tlie  Muzaffargarh  Division,  whicli  he  left  on  the  afternoon    of     the 
27th  April  1888,  to  the  Upper  Sutlej  Division,  Inundation    Canals, 
which  he  joined  on  the  afternoon  of  tlie  1st  May  1888. 

Bombay,  May  31,  1888. 

His  Excellency  the  Right  Honoiuble  the  Governor  in  Council 
is  pleased  to  ajjpoint  Honorary  Lieutenant  and  Deputy  Assistant 
<  !onnnissary  J.  O'Sullivan,  Sub-Engineer,  Ist  grade,  to  be  an 
(Extra)  Assistant  Engineer,  1st  grade,  with  effect  from  1st 
.January  1888. 

India,  June  2,  1888. 

Mr.  .L  T.  Simp.son,  Executive  Engineer,  2nd  grade,  and  Mr. 
.7.  A.  Price,  Executive  Engineer,  3nl  grade,  Bengal,  are  per- 
manently transferred  to  Burma  Provincial  Establishment. 

Mr.  A.  H.  Mason,  Executive  Engineei-,  4th  grade,  temporary 
rank,  and  Mr.  W.  A.  E.  Hanby,  Assistant  Engineer,  2nd  grade, 
are  permanently  transferred  from  Bengal  Provincial  Establishment 
to  the  Railway  Bnincli  of  that  Government. 

The  services  of  Mr.  F.  St.  G.  M.  Smith,  Executive  Engineer, 
4tli  nrade,  teniporai-y  rank,  Raj])ut;ina,  are  placed  temporarily  at 
the  (lisj)f>sal  of  the  Government  of  India,  Foreign  Department. 

Major  W.  H.  Coaker,  r.k,,  Depiity  CJonsulting  Engineer  for 
Railways,  Madras,  is  appointed  to  officiate  as  Cons(dting  Engineer 
fr)r  Railways,  Madras,  during  the  absence  on  privilege  leave  of 
Colonel  C  .1.  Smith,  R.B.,  or  until  further  orders,  with  the  rank 
of  OflSciating  Superintending  Engineer,  3rd  class. 

With  reference  to  Public  Works  Dejiartment  Notification,  dated 
4th  May  1888,  Major  R.  A.  Sargeaimt,   r.k.,   will,   while    ofliciat- 


ing  as  Consulting  Engineer  for  Railways,   Bombay,  hold  the  tem- 
[wrary  rank  of  Superintending  Engineer,  1st  class. 

Mr.  H.  .J.  Richard,  Executive  Engineer,  1st  grade,  Burma,  is 
temporarily  ])roinot.ed  to  Superintending  Engineer,  3rd  class. 

Mr.  .7.  B.  Chirnside,  Assistant  Engineer,  1st  grade.  State  Rail- 
ways, passed  the  Departmental  Standard  Examination  on  the  30th 
December  1887. 

Rajpvtana. 

Mr.  H.  E.  Grant,  Assistant  Engineer,  2nd  grade,  is  granted 
twelve  months'  furhiugh  from  such  date  as  he  may  avail  himself 
of  it. 

Military   Il'orXs  Departinent. 

Lieutenant  W.  Huskisson,  r.e..  Assistant  Engineer,  officiating 
as  Executive  Engineer,  Quetta  Division,  Military  Works,  from  the 
.")th  Febi-uarv  to  1st  March  1888,  including  the  interval  between 
the  taking  f)ver  charge  of  tlie  Division  from  Captain  E.  Glenner, 
R.E.,  and  the  making  over  charge  to  Major  Garwood  on  that 
officei''s  return  from  privilege  leave. 

Central  Provinees,  June  2,  1888. 

With  reference  to  Notification,  dated  12tli  current,  Mr.  G.  G. 
White,  Executive  Engineer,  surrendered,  and  Mr.  M.  Leslie, 
Executive  Engineer,  received  charge,  of  the  Kanhan  Division,  on 
the  afternoon  of  the  16th  idem. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification  of  15th  current,  Mr.  A.  Scott,  Honorary 
Assistant  Engineer,  on  return  from  privilege  leave,  is  posted  to  the 
.Jubbulpore  Division. 

Witli  reference  to  Notification,  dated  3rd  current,  Rao  Sahib  D. 
S.  Sathaye,  Assistant  Engineer,  Jubbulpore  Division,  availed  him- 
self of  the  privilege  leave  granted  to  him  on  the  forenoon  of  the 
20th  idem. 

Mr.  M.  Leslie,  Executive  Engineer,  3rd  grade,  attached  to  the 
Kanhan  Division,  is  granted  six  weeks'  privilege  leave,  from  such 
date  as  he  may  avail  himself  of  it. 

With  reference  to  Notification,  dated  12th  May  1888,  Mr.  G.  G. 
White,  Executive  Engineer,  rei^orted  his  departure  from  Bombay 
on  the  furlough  gi-anted  to  him  on  the  24th  current. 

Assam,  June  2,  1888. 

Mr.  W.  E.  Knight,  Apprentice  Engineer,  who  was  apf)ointed  in 
Government  of  India  Public  Works  Department  Notification,  dated 
the  2nd  May  1888,  republished  in  Assam  Public  Works  Department 
Notification  of  11th  May  1888,  is  posted  to  the  Goalpara  district. 
Mr.  Knight  reported  his  arrival  at  Dhubri  on  the  forenoon  of  the 
26th  May  1888. 

Mr.  Knight,  Apprentice  Engineer,  is  temporarily  transferred  from 
the  Goalpara  district  to  the  Khasi  and  Jaintia  Hills  Division. 

Bengal,  June  6, 1888. 

Establinhment — General. 

Mr.  P.  G.  .lacob.s.  Assistant  Engineer,  is  transferred  from  the 
Darjeeling  to  the  Kalimpong  Division. 

Mr.  J.  A.  Devenish,  Assistant  Engineer,  at  present  on  special 
duty  under  the  orders  of  the  Inspector  of  Local  Works  in  the  Raj- 
shahye  Division,  is  temporarily  attached  to  the  Darjeeling  Division 
for  special  duty. 

Mr.  W.  H.  King,  Officiating  Inspector  of  Local  Works  in  the 
Bhagul|)ore  Division,  is  appointed  to  officiate  as  Inspector  of  Local 
Works  in  tlie  Patna  Division,  in  addition  to  his  own  duties  during 
the  absence  of  Mr.  Joll  on  deputation,  or  until  further    orders. 

Mr.  E.  .7.  Martin  took  over  charge  of  the  office  of  the  Chief  En- 
gineer and  Secretaiy  to  the  Government  of  Bengal,  in  the  Public 
Works  Department,  from  Lieutenant-Colonel  C.  W.  I.  Harri- 
son, R.E.,  on  the  forenoon  of  this  date. 

Mr.  Martin  made  over  charge  of  the  office  of  Superintending 
Engineer,  Western  Circle,  on  this  day  to  Mr.  H.  Joll,  Inspector  of 
Works  in  the  Patna  Division. 

Entahlishment — Irrigation. 

Rai  Annada  Piosad  Sirkar,  Sahib,  Assistant  Engineer,  Bi-ah- 
minee-Byturni  Division,  is  allowed  privilege  leave  for  tliree  months, 
from  such  date  as  he  may  avail  himself  of  it. 

Mr.  ,7.  H.  Apjohn  (Executive  Engineer,  1st  gi-ade).  Superintend- 
ing Engineer,  Kidderpore  Dock  Works,  is  granted  special  leave  out 
of  India  for  four  montlis  and  a  half,  with  effect  from  the  16th  June 
1888,  or  any  subsequent  date  on  which  he  may  avail  himself  of  the 
leave. 


iittiiau  €ngtttceving  patent  Jl^gistev. 

Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  the  Home 
Department : — 

The  ZZXlo.  Uzr,  1888. 

148  of  '87- — NUlimaschinen  Fal)iik  Vormals  Fristcr  and  Rossmann 
Actien  Geaellschaft,  of  Ncs.  134  and  1.S5,  Skalitzer 
Strasse,  in  the  City  of  Berlin,  Prussia,  Germany, 
Sewing  niaciiine  Makers. — For  improvement >i  in  weighing 
machines. 

175  of  '87.— Basil  Ronald  Landale,  of  Benares,  in  the  North-Wes- 
tern  Provinces  of  India,  Contractor.— /'or  an  improved 
method  of  working  punkahs  by  manual  power. 
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810  of  '87— Frederick  Alexander  Shillingfora,  of  Kolassy  Factory 
in  the  District  of  Purneah  and  Presidency  of  Hongal, 
iudigo  Planter.— i'br  improitmenta  in  Lever  Prtsfe,^ 
vlth  improred  ptru  6o.ri>-  (o  suit  the  name  Jor  prcisimj 
Inil'vjo  JtciUa. 

237  of    '87  — Praneis  William  Tytler,  Superintendent  of  Post  Offices, 

residing  at  Gorakhpur.— /br  separating  and  obtaining 
the  mdigo  (blue  or  green)  from  the  liqiior  or  water  in 
which  the  Indigo  plant  A<iji  been  steeped,  called  "  Tytler' s 
process  Jar  separating  Indigo  Wiw  or  green  from  the 
liquor  in  tchich  the  Indijo  plant  has  leen  steeped." 

238  of   '87  —Francis  William  Tytler,  Superintendent  of  Post  Offices, 

residing  at  OoraVhpur. — For  heatini  liquid  by  means  of 
on  apparaiut,  called  "  Tytler t  liquid  heating  apparattm." 

RECf:NT  BRITISH  PATENTS. 
Steam  Engines.— IK.  P.  Thompson,  Liverpool.  (0.  Smith,  New 
York.)— The  construction  of  the  cylinder  and  pistons  will  be  under- 
«tood  by  reference  to  the  accompanying  diagrams.  Fig.  1  represents 
»,  sectional  elevation  at  right  angles  to  the  crauk  shaft,  and  Fig.  2 
sho»-s  a  cnws  section    in    a    plane   passing  through   the   shaft.     The 


outside  square  box  A  contains  a  channel  K  within  it,  through  which 
the  steam  is  conducted  to  the  exhaust  pipe  B.  The  crank  shaft  D 
and  crank  pin  D'  have  motion  given  to  them  by  the   four-sided  piston 

E,  which  is  boxed  to  the  crank  pin  by  the  brass  box  L.  The  piston 
has  four  projecting  parts  E'  E'  E»  K*,  which  enter  the  four  cylinders 
j,-i  ft  p>  ].■«  reapectively.  The  cylinders  bear  upon  the  inner  faces 
of  the  square  l)ox,  and  in  their  lateral  travel  act  also  as  valves.  The 
steam  is  admitted  to  the  interior  of  the  casing  through  the  aperture 
M,  an<l  the  pressure  of  the  steam  on  the  surface  of  the  cylinders  holds 
them  upon  tneir  seats.  In  the  position  of  the  parts  as  shown  in  Fig. 
1,  the  full  steam  is  supposed  to  i)e  entering  at  the  port  I*.  With  the 
further  movement  of  the  piston  the  steam  is  admitted  to  the  outer 
faces  of  the  portions  E'  IC*  in  succession,  and  the  exhaust  ports 
(;•  (;'  0*  (J*  are  also  opened  in  consecutive  order.  The  cylinders 
arc  provide<l  with  the  auxiliary  exhaust  passages  H.  Each  section 
of  the  piston  travels  back  and  forward  within  its  cylinder  through 
a  distance  equal  to  twice  the  ra<Uus  of  the  crank,  and  also  through 
a  similar  lateral  distance  along  the  side  of  the  box.  Each  point  of 
the  piston,  therefore,  traces  out  a  circular  path.  This  shape  of 
engine  is  designed  with  a  view  to  simplicity  of  construction,  and  also 
to  obviate  the  usual  dea<l  centre.  Three  claims  are  made  for  the 
■hape  of  the  piston,  and  for  the  cylinders  which  act  as  valves,  as 
described. -No.  4663.  29th  March  1887. 

Steam  Boiler-s. — J.  A.  Bailey,  London— In  that  class  of  boilers 
where  steam  is  generated  by  passing  the  water  through  coils  which 
are  directly  expose<l  to  the  heat  of  the  furance,  it  is  found  that  the 
steam  supply  is  too  intermittent  to  afford  a  constant  force  for  practical 
purposes.  The  object  of  this  invention  is  to  remedy  this  defect,  and 
«Uo  to  arrange  a  more  efficient  indicator  of  the  pressure  of  the  steam 
and  water  within  the  geuerator.  Tlic  method  pursued  by  the  inventor 
will  be  understood  by  reference  to  the  accompanying  figure.  The 
apparatus  consists  of  three  separate  vessels,  the  boiler  C,  the  water 
reservoir  F,  and  a  steam  reservoir  placed  behind  F,  and  connected 
with  it  by  a  pipe  F'.    The  water  is  forced  by  a   pump  into  the  vessel 

F,  from  whence  it  passes  through  the  coils  E  E'  E',  and  rises  through 
them  into  the  top  of  the  chamber  F.  The  steam,  which  has  been 
generated    during    the    travel   of   the    water,   is   led  into  the    steam 


chamber  through  the  pipe  F',  where  it  forms  a  constant  source  of 
fluid  pressure,  wliile  the  water  which  has  not  been  altered  is  allowed 
to  fall  to  the  bottom  of  F,  where  water  again  joins  the  supply.  A 
gauge  is  placed  in  the  vessel  P,  just  below  the  opening  F',  to  enable 
the  attendant  to  ascertain  the  state  of  the  water  and  steam  within. 
The  cylindrical  portion  of  the  casing  C  consists  of  two  thicknesses  of 
sheet  metal,  between  whicli  a  non-conductor  is  interposed.  Of  the 
three  coils  E  E'  E",  the  coil  E'  coutractsat  its  upper  end  to  a  dia- 
meter smaller  than  that  of  the  innermost  coil,  and  thereby  presents  an 
intense  heat  to  the  contained  steam  immediately  before  its  passage 
out  of  the  boiler.  Above  the  coils  a  curtain  H  is  situated,  being  sup- 
ported by  bolts  hanging  from  tlie  coned  part  of  the  casing.  This  cur- 
tain is  formed  of  a  slightly  dished  annular  plate,  with  a  flange  L  for 
the  purpose  of  directing  the  flames  and  gases  through  the  outermost 
coil  into  the  chimney  K  when  the  damper  J  is  closed.  The  furnace 
A  consists  of  a  cylindrical  castmg,  resting  on  the  bed  plate  A*,  and 
upon  the  same  plate  the  fire  bars  G  are  carried.  The  coils  are  support- 
ed on  the  plate  B,  and,  in  order  to  facilitate  tlieir  junction  with  the 
receiver  F  and  to  break  up  tlie  lateral  draught  of  the  gases  of  com- 
bustion, the  outeiniost  and  innermost  are  made  in  the  form  of  a  right 
hanilcil  helix,  and  the  other  one  is  laid  in  the  reverse  direction.  The 
inventor  makes  two  claims  for  this  apparatus,  designed  to  make  the 
supply  of  steam  constant. — No.  2967.     February  2.5th,  1887. 

Ska  Watbk  Distiller-s. — O.  Gravely,  London. — The  improvement 
in  condensers  for  sea  water  distillers,  included  in  this  invention,  enable 
the  condenser  to  be  easily  opened  for  examination.  The  sea  water 
discharge  pipe  is  connected  with  the  base  of  the  apparatus,  the  steam 
pipe  is  carried  through  the  sea  water  discharge  pipe,  and  spiral  conden- 
sing coils  are  combined  with  volute  refrigerating  coils.  The  constiuc- 
tion  of  the  condenser  is  shown  in  section  and  elevation  in  the  annexed 
figure  The  shell  A  is  formed  at  the  bottom  with  a  flange  B,  which  is 
connected  by  the  bolts  C  to  a  corresponding  flange  on  the  base  E.  The 
sea  water  pipe  F  is  connected  to  tlie  base  K  at  one  side  ;  by  its  means 
the  whole  of  the  shell  is  kept  filled  with  sea  water.  The  sea  water  dis- 
charge pipe  G  is  placed  vertically  in  the  centre  of  the  condenser, 
extending  from  the  base  upwards  ;  at  its  lower  end  it  communicates 
with  an  outlet  H.  The  steam  pipe  J  enters  the  outlet  H  and  passes  up 


through  the  centre  of  the  discharge  pipe  Q  ;  when  it  emerges  from  the 
discharge  pipe  it  divides  into  three  branches  K,  which  communicate 
respectively  with  the  three  condensing  coils  L'  L'  L'.  The 
inmost  turn  of  the  first  refregerating  coil  M^  has  three  sockets, 
which  respectively  receive  the  lower  ends  of  the  three  L"  h'  L'. 
The  second  volute  refrigerating  coil  M=  is  connected  at  Q  in  its 
outennost  turn  with  the  same  turn  of  M'.  The  fresh  water  discharge 
pipe  R  is  connected  to  the  inmost  turn  of  the  coil  M".  It  will  be  seen 
that  all  the  inlets  and  outlets  are  at  the  base  of  the  apparatus,  and 
are  below  the  line  of  connection  of  the  shell  A  and  the  base  E  ;  hence, 
by  merely  unscrewing  the  Ixjits  C,  the  shell  can  bo  lifted  off  without 
disconnecting  any  pipes  or  valves.  'I'lie  inventor  makes  five  claims  for 
the  disposition  of  the  various  coils  as  described  and  shown  in  the 
drawing.— No.  5841.  21st  April    1887. 

(ioVERNOR.s.— /.  /i.  Street,  Workinqion,  and  Tangyes,  Limited,  Bir- 
mingham— This  invention  relates  to  certain  improvements  in  the  con- 
sti-uction  of  Porter's  governor  ;  the  accompanying/;/.  1  illustrates  such  a 
governor  containing  the  present  improvements  A  is  the  vertical  spindle 
driven  from  the  horizontal  shaft  B  by  the  bevel  and  mitre  wheels  C  and 
D  ;  the  shaf tB  receives  its  rotating  motion  by  means  of  the  band  pulley  E. 
The  pair  of  links  F  are  jointed  to  the  upper  enil  of  the  .spindle  A  ;  the 
balls  G  are  jointed  to  these  links,  and  also  to  the  links  H  which  turn 
on  the  pins  H".  The  weight  I  is  suspended  by  the  links  H,  and  rotates 
with  the  spindle  A.  The  lising  and  falling  motion  of  the  arms  and 
weights  is  transmitted  t<j  the  regulating  valve  through  the  rod  K  and 
lever  L,  which  is  jointeil  to  the  collar  M.  The  driving  gear  C  D  of  the 
governor  is  supported  on  the  cast-iron  base  N,  which  is  surmounted  by 
the  hollow  pillar  P.  The  spindle  works  in  bearings  P«  and  1",  which 
consist  of  portions  of  the  hollow  pillar  of  less  diameter  than  the  inter- 
mediate parts  ;  the  nhaft  A  is  thus  only  in  contact  with  P  at  these 
bearings  The  part  A^  is  enlarged,  and  forms  a  shoulder  which  works 
upon  and  is  supported  by  a  series  of  washers  Q.  In  fig.  2  one  of  these 
washers  is  represented  ;  it  will  l)e  seen  that  radial  grooves  are  cut  in 
the  faces  in  order  to  facilitate  lubrication  ;  the  friction  of  the  washers 
is  reduced   by   distribution  over  a  number  of  working  faces.     The 
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simultaneous  rotation  of  the  shaft  A  and  the  weight  I  is  effected  by  the 
cotter  R,  which  passes  through  the  shoulder  A»,  and  whose  projecting 
ends  engage  in  the  slots  S  at  opposite  sides  of  the  weight  I.  The  top  of 
the  hollow  pillar  is  preferably  higher  than  the  centre  of  gravity  of  the 
weight  I  and  the  balls  G.  By  this  disposition  of  the  centre  of  gravity 
the  defect  of  "wobbling"  is  obviated  to  a  large  exrent.  The  inventors 
make  three  claims  for  flie  arrangement  of  the  hollow  pillar,  for  sup- 
porting the  spindle  on  the  pillar,  and  for  the  system  of  anti-friction 
washers  as  described.— No.  6013.  25th  April  1887. 


DISTRICT  BOARD  NOTICE. 

WANTED  a  competent  Overseer,  salary 
Rs.  70  per  month,  including  travelling 
allowance.  The  candidate  should  possess  the  cer- 
tificate of  an  Overseer,  Public  Works  Depart- 
ment, with  two  years'  practical  training.  Certifi- 
cate from  his  last  superior  officer  is  indispensable. 

Applications,  with  copies  of  testimonials,  will 
be  received  up  to  15th  June  1888. 

KHETTRO  NATH  BANERJEE, 

Offg.  District  Engineer, 
Mymensingh. 


Mymensingh 

District  Engineer's  Office, 

The  2nd  June  1888. 
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NOTICE. 


WANTED  an  Overseer  for  the  District 
Board,  Midnapore,  on  a  salary  of  Rs.  60 
and  Travelling  Allowance  Rs.  25  per  mensem. 
Candidates  must  be  qualified  according  to  the 
Rules  laid  down  in  the  Calcutta  Gazette,  part 
IX.,  page  79,  dated  14th  March  1887. 

Applications  will  be   received   by  the   under- 
signed up  to  the  15th  June  1888. 

C.  VOWELL, 

Chairman,  District  Board. 

Midnapore. 


MACHINERY 

CYLINDER 

ENGINE 


SPINDLE 

BATCHING 

LUBRICATING 


OIL 

Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates. 
(134)  KER    DODS   &   Co.,  81,  Clive  Street. 


DRILLING  MACHINE  FOR  SALE. 

LYING  at  Rajmai   Tea  E.stiite,  Sibsagor,  As.sam,  a  new  double 
gear  Drilling  Machine,  2J"  Steel  Spindle  complete. 
A  set  of  22  Morse  Twist  Drills  J  to  IJ.     A  set  of  22  Common 
Twist  Steel  Drills.     Cone  for  four  speed.s,  also  hand  action. 

Lately  imported,  and  i.s  to  be  sold,  as  it  is  much   too  large  for 
the  Garden's  work. 

For  further  pairticulars  apply  to — ' 

WILLIAMSON,  MAGOR  &  Co., 
(137)  4,  Mangoe  Lane,  Calcutta. 

P.  W.  D. 

CHITTAGONG   DIVISION. 
BniCES-UOAEHALLZ. 

Tenders  required  for  22  lacs  of  Building  bricks. 
50,000  c.  ft.  Soorkee. 


50,000 


of  brick  material  for  concrete. 


For  further  particulars  (which  will  be  published 
later  on)  apply  to  the  Executive  Engineer,  Chitta- 
gong  Division. 

F.  SILLS,  C.E., 
Chittagong  ;        |        Executive  Engineer, 
23?'cZ  May  1888.    J  Chittagong  Division 

(132) 

REQUIRED. 

Teak-wood  Panel  and  Venetian  Door  and 
Chokats, 

AND 

Glass-sash  Doors  and  Windows,  1  J"  x  2"  thick 

of  various  sizes. 

Apply  quoting  rates  to — 

DISTRICT  ENGINEER, 

(1-31)  Durhhungah. 

LOCAL  FUND  ENGINEER 

Wanted  for  the  Trichinopoly  District. 


Salary  Rs. 
per  diem. 


500,  Travelling  Allowance  Rs.  4 


Apply  to  President,  District  Board. 


Trichinopoly  ; 
District  Board  Office, 
nth  May  1888. 


W.  A.  WILLOCK, 

President. 
(129) 


EMPLOYMENT   WANTED. 

By   an  experienced   Mechanical    Draughtsman,  accus- 
tomed to  Estimate  and  Design.  Good  lieferences. 

Address— C.  N.  J., 
c/o  Editor 
Of  this  Journal. 


THOMSON  &  MYLNE'S 

PATENT  SX7(}ABCA2TE    MILLS- 

For  particulars  of  Depots,  Licensees,  &e.,  address- 

THOMSON  &  MYLNE, 

BEHEEA,   E.  L   RAILWAY ; 

OF  6,  Commercial  Buildings,  Calcutta. 
(103) 
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COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Twenty -sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPARTMENT. 

Premiums  after  deducting 
Reinsurances  ...     £769,265    0    0 

IntwMt         ...  ...    £  19,612    0    0 


£175,118    0    0 
£    8,294    0    0 

£138,365    0    0 


after  dedncdng  Re- 


LIFE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Re-insurances,    £  79,229    0    0 

The  Life  Fund  was  increased  during  the  year  hy  .565,648  and  now  amounts  to  £61,070,064. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afiforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  aie  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  absolute  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  31st  December  1887  stood  at  £2,613,059. 


insurances 


£443,587    0    0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£  18,545    0    0 


(39) 


C.   H.  OGBOURNE,  Manager  and  Underwriter. 


GEO.  GAHAGAN  &  CO., 

ENGINEERS,    FOUNDERS,    AND    TIMBER  MERCHANTS. 

CASTINGS  UP  TO  30  TONS  DAILY.    FORCINGS  UNDER  STEAM  HAMMER.    RIVETTINC  BY  HYDRAULIG  RIVETTER. 
Designs  and  Estimates  fuimished  for  Bridges,  Roofs,  and  all  kinds  of  Iron  and  Brass  ivork. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN  FIRMS:— 
Brown    and   lylay's    Portable    Engines,    Vertical    Engines,    and    Centrifugal  Pumps.     Tig  Rhenish  Dynamite 

Company    The  TTnited  Ehenisli  Westphalian  Gunpowder.    Les  and  Son's  Celebrated  Portland  Cement 

J-  H-  Morg;an  and  Son's  Maugalore  Tiles. 

FOR  SALE  : — Corrugated  Iron,  ("Ash  and  Lacy's"  well-known  Globe  Brand,)  Plate,  Bar,  Angle  and  Tee  Iron,  Oast  and 

Wrought  Iron  Pipes  and  Fittings,  Tools,  &c. 
Olasffow  Coats  Iron  and  Steel  Company's  Steel  and  Iron  Angrles  and  Tees.   Flat,  Hound  and  Square  bars  "  Coats  Best." 
No.  1  Dynamite    ■  ••  ...  Rs.  1    6  per  lb.     I    No.  1  Blasting  Gelatine  ...  ...  Rs.  1    12  per  lb. 

Treble  Dynamite  Detonators  ..     ,,    2  10  per  100    |   Gelatine  Detonators         ...  ._     „    2    14  per  100 

(44)  BELLASIS   ROAD   BYCULLA,  BOMBAY. 


[29]  BOMBAY. 

India  Rubber  Sheets,  Best  Quality. 

FORNAKO  BROTHERS,  8  Maxgoe  Lane. 

(79) 

E.    T.    C    BLEISTD 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE^  CO., 

(87)     <4rO,  sm^A.iyi>, 

BEST    MIRZAPUR    STONE. 

The   Miriapur   Stone  and   Trading  Co.,  Cut.Stone  Contractors    and  Quarrynie 
Mirzapur,  can  supply- 
Flagging       ..  ..  ..  ..     Roofing. 

Pillar  Hascs  ..  ..  ..     Coping. 

And  all  deiicriptions  of  Cut.Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO., 


COMMISSARIAT  NOTICE. 
FOR  SALE. 


(.c^) 


4,  Clive  Ghat  Street,  Calcutta. 
Depot — Sulkea,  Calcutta- 


A    GREAT    WANT   SUPPLIED 


O 


a. 
Beainfereil  14th  October  1878. 

CYLINDER  OIL. 

TTTBKZR,  MOHEZSOK  fis  Co.,  Calcutta, 
(M)  Sole  Agents  for  Bengal, 
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PORTABLE     12    Horse-power    STEAM 
ENGINE,  Multitubular,  containing  : — 

Boiler,  complete. 

Cylinders     do.     with  fittings. 

do. 

do. 


Pistons        do. 
Piston  Rods 
Fly  Wheel,  &c. 


Apply  to — 

The  Chief  Commissaeiat  Officer, 

Lahore  Division, 
(127)  Meean   Meer,  who  is  open  to  offers. 


Calcutta  Plumliing  &  Gas  Fitting  Establishment, 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer 
Propkietob 


(108) 
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Notices. 


INDIAN  ENGINEERINO. 


The  OJice  of  Publication  of  inbian  (Fngintet'iiig  is  at  the  "Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspundence,  and  all  communications  bearing  rtpon 
literary  matters,  should,  as  lieretofore,  he  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  reqiiested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  he  made  payable  to  them. 


btrms  of  jgubscription 


Quarterly. 

Es.  4 


Yearly.  Half-yearly 

Including  Postage  in  India        ...  Rs.  12     ...     Rs.  7 

Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Comhill,  B.C. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

ROME. — LOESCHER  &  Co. 

STRAITS  SETTLEMENTS.— "  The  Straits  Times,"  Singapore. 
CHINA    and   japan. — Lane,  Crawford  &  Co.,  Hong-Kong 

Shanghai,  and  Yokohama. 

JAVA.— G.  KoLFF  &  Co.,  Satewia. 

AUSTRALIA. — Gordon  &Gotch,  Melbourne,  Sydney,  and  Brisbane. 


$cale  of  Charges  foi  Jfdvertisemente. 

One  Page.  Half  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Page' 

Rs.  50     ...     Rs.  30     ...     Rs.  18     ...     Rs.  10      ...       Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

NOW  READY. 

"Artesian  Bopings  in  the Sunderbunds." 

As  the  is.sues  of  the  journal  containing  the  articles  headed 
SIS  above  are  out  of  print,  and  sufficient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  Rs.  2  per  copy — Cash. 
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SATURDAY,  JUNE  10,  1888. 


SIR  CHARLES  ELLIOTT  AS  A  FINANCIER  AND 
AS  A  FRIEND. 

The  flourish  of  trumpets  with  which  the  appearance  of 
three  ponderous  volumes  of  the  Finance  Committee's 
Report  was  heralded  apparently  left  little  doubt  of  the 
earnestness  which  marked  the  Committee's  labours  and 
that  of  their  .spokesman,  Sir  Charles  Elliott,  who  is  a  host 
by  himself.  But  that  he  should  have  stultified  himself  in 
the  same  breath  is  what  we  never  expected,  nor  thought  it 
could  ever  be  possible.  Facts,  however,  are  stubborn  things, 
and  our  readers  will  hardly  be  prepared  for  the  announce- 
ment that  while  all  this  fuss  is  going  on  about  the 
reduction  of  Provincial  Contracts  and  other  cognate 
subjects,  the  President  of  the  Finance  Committee 
has  gone  out  of  his  way  to  subsidize  a  rival  Journal 
at  the  cost  of  the  rate-payers,  by  taking  in  on 
behalf  of  the  Government  200  copies  of  that  paper  from 
the  1st  of  July  next.  That  organ  was  obliged  to  confess 
the  other  day  that  it  has  all  along  been  carried  on  at  a 
dead  loss,  and  as  if  that  was  not  sufficient,  Government 
or,  we  should  rather  say,  Sir  Charles  Elliott  must  needs 
sink  public  money  in  a  dubious  enterprise  !  What  could 
he  adduce  in  defence  of  such  a  reckless  policy  ?  To  say  the 
least  of  it  there  is  a  wide  gulf  between  his  practice  and  his 
professions.  With  the  fate  of  the  Roorkee  "  Papers, "  which 
died  of  sheer  inanition,  staring  him  in  the'  face,  although 
backed  by  Government  support  and  Government  prestige, 
he  dares  to  trifle  with  the  purse  of  rate-payers  in  the  teeth 
of  public  opinion.  Indian  rate-payers  should  enter  a 
strong  protest  against  this  wilful  extravagance  for  which 
there  is  not  even  a  shadow  of  an  excuse. 


ARBORICULTURE  IN  THE  PUNJAB. 

We  are  always  glad  to  welcome  utilitarian  manifesta.. 
tions  that  war  against  the  pettinesses  and  hindrances  to 
progress  of  red-tapeism.  In  the  light  of  a  .sensible  re- 
form therefore  do  we  incline  to  regard  the  substitution, 
of  triennial  Forest  Department  Reports  on  Arboriculture 
in  the  Punjab  for  the  yearly  ones  formerly  held  necessary. 
The  new  departure  must  be  a  very  sensible  relief  to  hard- 
worked,  not  too-well-paid  and  pensioned  forest  officers 
That  is  no  small  advantage.  But  an  advantage  more 
likely  to  come  home  to  the  general  public  is  that, 
obviously  progress  made  in  tree  planting  can  be  better 
judged  when  the  operations  and  results  of  three  years 
work  are  massed  together  for  its  purview  than  they  can  be 
from  often  contradictory  seeming  reports  on  annual  doings 
and  undoings. 

The  Punjab  Secretariat,  true  to  Secretariat  interests, 
appears  to  think  that  it  has  done  its  duty  to  the  Forest 
Department  in  the  issue  of  a  new  Manual  of  Instruction. 
As  if  officers  of  the  Department  were  not  already  too 
much  burdened  with  forms  and  formalities !  Howe^-er, 
these  are  incidental  to  departmental  work,  and  must  needs 
be  borpe  with  as  good  grace  as  a  man  of  sense  may  be 
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able  to  command.  Regretting  their  incidence,  and  the 
unnecessary  bother  they  must  needs  give  to  already 
over-worked  officers,  lot  us  proceed  to  consideration 
of  the  Report  before  us.  It  deals  ^^^th  very  satisfactory 
practical  results,  in  spite  of  the  time  more  or  less  wasted 
in  minute-writing  for  Secretariat  waste-paper  baskets. 

Paragraph  IV.  shall  speak  for  itself:— The  net  result  of 
tree-growing  operations  on  avenues  during  the  triennial 
period  1884-87  has  been  an  increase  of  7,093,302 
feet,  or  1,343  miles  in  the  length  of  district  roads 
planted.  The  Lieutenant-Governor  agrees  with  the 
suggestion  of  the  Arboriculture  Committee  that  lengths 
should  be  reported  in  miles  and  furlongs  and  not 
in  feet,  and  entries  in  future  years  should  be  calculated 
accordingly.  Since  the  1st  of  April  1884  the  area  allot- 
ted to  groves  has  increased  by  4,925  acres,  from  2,143 
acres  to  7,068  acres ;  but  of  this  area  2,735  acres  still 
remain  to  be  fully  stocked.  Since  the  same  date  the 
area  on  which  nurseries  arc  maintained  has  increased 
from  101  acres  to  324  acres.  An  area  of  1,208  acres, 
constituting  the  Tilauri  plantation  in  the  Delhi  District, 
is  excluded  from  this  account.  It  is  remarked  by  the 
Conservator  that  there  are  now  only  three  districts  in  the 
Punjab  which  do  not  record  an  area  of  greater  or  less  ex- 
tent under  nurseries.  These  districts  are  Umballa,  Mont- 
gomery and  Kohat ;  but  from  the  detailed  report  of  the 
latter  district  it  would  appear  that  two  small  nurseries 
have  been  established  in  it,  and  that  young  plants  are 
supplied  for  roads  from  the  Municipal  garden.  In  1884 
nurseries    existed   in    ten  districts  only. 

Forest  operations   on    canal   avenues    and   groves  are 
progressing  satisfactorily,  we  are   told.     But  the  accounts 
have  got  muddled  :  the  figures  have  at   least ;  they  always 
do  in  the  Secretariat ;  and  so   opportunity  for  comparison 
of  current  year  totals  with  those  that  have  gone  before  is 
"  rendered  difficult."     And  so,  as  usual,  enquiry  is  shirked. 
We  are   told,  however,  that  the  increase  in  the  length  of 
pro\-incial  roads  planted  with  trees  during   the  triennium 
of  which  some  account  is  given  in  the  State  Paper  before 
us  amounted   to   123  miles.     We  would  fain  hope  that 
a  good  portion   of  this  mileage   is  represented  by  shade- 
affording  and  fruit-bearing  trees  ;  and  we  hope,  moreover, 
.that  it  has  not  been  devoured  and  nibbled  out  of  all  utili- 
ty by  goat«.     One  would  like   to  know  what  the  Indian 
goat  was  created  for — ("  Jumna  Paharis  excepted.")  They 
give  no  milk  ;  they  do  no  work,  unless  it  be  assistance  of  a 
blind  beggar  in  his  mendicancy  ;  they  arc  not  fit   to  eat, 
even  at  a  dak  bungalow  ;  they  never  spare  a  growing  tree, 
and  are  viciously  cunning  in  their  assaults  on  its  budding 
and    blossoming — Anathema     Maranatha  !      When    Dr. 


agreed  with  the  Committee  that  it  is  to  the  Commission- 
ers of  Divisions  that  the  chief  administrative  authority 
in  the  supervision  and  encouragement  of  ai'boriculturo 
must  be  entrtisted.  His  Honor  hopes  that  these  orders 
will  be  borne  in  mind  on  future  occasions. 


Vincent  Richards  has  got  tired  of  experimenting  on  himself 
with  Cobra  poison  let  them  be  made  (jver  to  him.  Fiat 
ey^yeri-mentma  in  eorpore  vili  ?  the  old  worid  axiom  says. 

But  this  is  a  digression.  We  are  glad  to  hear  that 
good  work  is  being  done  in  the  Gurgaon  districts,  under 
the  superintendence  of  Mr.  Maconochic.  Work  in  connec- 
tion  with   the   afforestation   of   hill    wastes. 

In  the  orders  of  Government  on  the  Report  of  the 
Arboricultural  Committee,  it   was  stated  that  Mr.  Lyall 


THE  P.  W.  D.  AND  THE  FINANCE  COMMITTEE'S 
,  REPORT. 

That  the  labours  of  the  Finance  Committee   have  not 
resulted   in   the    traditional  birth  of  a   mouse,  is  quite 
apparent  from   the  three   miissive  volumes  issued  by  the 
Government  of  India   embodying   the  researches  of  the 
Committee  on  all  points  referred  to  them  for  consider- 
ation.   Two  volumes  are  devoted  to  the  report  of   the 
Committee  proper  and  the  third  is    appropriated    by  the 
Financial  Commissioner  for  his  special   remarks    and    to 
complete  the  work  abruptly  left  unfinished  by   the  orders 
of  the  Government   of  India.     Before    entering    into    a 
discussion  of  the  papers  relating  to  the  particular   subject 
under  notice,  we  will  take  a  bird's-eye  view  of   the  con- 
clusions the  Committee  has  arrived  at   in    the   matter  of 
general     retrenchments.     The      savings      recommended 
amount  in  all    to  Rs.  1,23,47,000  of    which  69   lakhs  is 
the  outcome  of  the  saving  likely  to    be    effected    in    the 
Provincial  contracts.     A  comparison   of    the    economies 
suggested  in  the  several  Provinces  may  not  be  uninterest- 
ing.    In  the  Punjab  the  revenue    and  expenditure  have 
been  so  well  adjusted  that  the  renewal  of  the  contract  will 
bring  no    benefit    to   the    Imperial    Government.     For 
obvious  reasons  Burma  will,  for  some  time  in  the  future, 
be  a  veritable    "  White  Elephant"    on  the  hands  of  the 
Government,   and  it   will   admit  only    of  a    provisional 
renewal  of    the    contract.      It    is    calculated    that    the 
North  Western  Provinces  could   conveniently  add  to  the 
coffers    of    the    Indian    exchequer,    Rs.  12,65,000  ;  the 
Central  Provinces  Rs.  1,85,000  ;  Bombay,  Rs.  27,06,000  ; 
Madras    Rs.  14,07,000  ;  Bengal    Rs.    11,52,000  ;  Assam 
Rs.  1,86,000.     The.se  amounts,  as   we    liave    said    above 
make  a  total  of  Rs.  69,01,000  by    the    renewal    of    th.& 
Provincial  contracts  as  suggested  by  the  Committee.   Then 
again  the  latter  have  recommended  certain  retrenchments 
in  provincial  expenditure  which  have    not  as    yet    come, 
under  the  direct    copsideration    of  the    Government   of 
India,  but  which,  if  acted  upon,  will  result  in  the  following 
savings  :— Punjab,   Rs.  1.88,000  ;     North   Western    Pro- 
vinces, Rs.   1,73,000  ;    Central   Provinces,    Rs.    24,600  ;. 
Bombay,    Rs.    3,80,000  ;    Madras,  Rs.  4,02,000  ;    Bengal 
Rs.  3,64,000 ;  Assam,  Rs.  17,600  ;  Burma,  Rs.  22,000,  giving 
a  total  of  Rs.  15,71,200.     Next  come  the  retrenchments 
recommended  by    the   Committee   in  the  Imperial   and 
Miscellaneous   Departments  which  are  represented  by  a 
sum  of  Rs.  43,75,000.     It  mu.st,  however,   not  be  suppos- 
ed that   all  these  suggestions  have  been  adopted  without 
reserve  ;    some  have  been  accepted,  but  the  majority  are= 
still  under  consideration  and  their   fate  depends  upon  the, 
view    in   which   the    Supreme  Government  will   regard 
them,  whether  they  are  conducive  to  the  proper  working 
of  the  administrati\  c  machinery  or  not. 

In  regard   to  the   large  and   difficult   subject    of   the 
strength  and  cost  vi   the   entire    establishment    of  th§ 
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Public  Works  Department,  the  conclusion  arrived  at  by 
the  Committee  is  that  recent  changes  involving  enhanced 
pay,  \s'hich  were  given  as  a  sop  to  the  Cerberus  of  the 
discontented  party,  only  as  a  temporary  expedient,  should 
not  be  continued  in  the  case  of  future  appointments. 
Now,  we  would  observe  in  passing,  that  this  is  a  most 
mischievous  policy  and  ought  not  to  have  had  a  place 
in  the  deliberations  of  such  a  body  as  the  Finance  Com- 
mission, whose  duty  it  was  to  avoid  all  means  that  would 
give  rise  to  friction  in  the  despatch  of  business.  Instead 
of  admitting  that  the  increase  of  pay  was  fairly  won 
by  an  officer's  hard  work  and  he  was  entitled  to  it  for 
meritorious  services,  the  Committee  take  shelter  behind 
the  pretence  that  it  was  only  to  prevent  discontent  the 
enhancement  was  made.  This  would  be  a  tempting 
morsel  to  those  who  not  having  a  genuine  grievance  will 
manufacture  one  for  the  purpose  of  trying  the  mettle  of 
Government,  and  trust  to  chance  for  success.  It 
will  result  in  a  thorough  demoralization  of  the  service 
which  is  already  groaning  under  a  heavy  load  of  injustice 
and  disabilities.  But  this  is  not  all :  in  view  of  a  large 
contraction  of  expenditure  there  must  be  a  considerable 
reduction  of  the  establishment  which,  read  by  the  light 
of  recent  events,  points  to  the  conclusion  that  those 
who  have  no  friends  in  high  places  mil  be  among  those 
selected  to  go  to  the  wall.  As  a  corollary  to  this  "  the 
list  of  charges  should  be  revised  so  as  to  lay  down  what 
is  the  number  of  officers  requisite  for  the  work  of  the 
Department,  and  to  arrange  the  recruitment  accordingly 
restricting  it  in  the  first  place  to  Royal  Engineers  and 
to  statutory  natives  on  two-thirds  pay,  and  not  indenting 
on  Cooper's  Hill  College  unless  it  is  found  necessary 
to  do  so."  The  meaning  of  all  this  is  plain  enough,  not- 
withstanding the  cloud  of  words  under  which  it  is  hid. 
The  Royal  Engineers  having  been  in  the  enjoyment  of 
the  loaves  and  fishes  of  the  various  branches  of  the 
Department  are  to  supply  recruits  direct  to  the  civil 
branch  of  the  Public  Works  Department.  But  to 
hedge  in  the  claims  of  its  proteges  more  completely, 
statutory  natives  are  brought  in  to  the  exclusion  of 
Cooper's  Hill  men,  as  a  blind  and  to  produce  a  dramatic 
effect.  The  "  statutory  natives, "  whatever  the  term  might 
mean,  are  conciliated  at  the  expense  of  Cooper's  Hill 
men  ;  they  will  clutch  at  the  opportunity  of  entering 
the  service  so  cheaply,  btit  when  once  they  find 
that  the  R.  Es  get  the  choice  appointments  and  they 
are  reduced  to  mere  understrappers  and  subordinates 
I  hey  will  not  have  great  occasion  to  congratulate  them- 
soK  us  on  the  choice  of  the  two  evils.  With  men  appoint- 
d  direct  from  England,  natives  have  some  chance  of 
competition,  but  with  R.  Es  in  the  race  they  will  be 
tearfully  handicapped  and  the  odds  against  them  of 
attaining  to  the  highest  rung  of  the  official  ladder  will 
be  verj-  great  indeed.  Of  course  if  it  is  left  to  the 
Financial  Commi.ssioner  he  would  have  none  of  Cooper's 
Hill  men,  but  will  the  latter  tamely  submit  to  such  an 
lutrageous  decision.  For  years  past  Cooper's  Hill  College 
has  been  supported  by  India,  in  return  for  which  it  has 
supplied  her   with   some    of  the   best    Engineers   in   the 


world,  and  the  result  is  that  with  a  single  stroke  of 
the  Committee's  pen  a  most  deserving  class  of  men  are  to 
be  carefully  excluded  from  a  field  of  labour  in  which  they 
have  given  the  most  satisfactory  work,  only  to  make  room 
for  those  who  are  not  only  strangers  to  it  but  have  not  a 
tittle  of  claim  to  admission  in  the  Department,  much  less 
to  have  the  entire  control  of  it.  We  hope  to  refer  to 
the  subject  of"  combined  establishment  "  and  other  cog- 
nate matters  in  our  next  issue. 


LOCAL  INDUSTRIES. 
A  CIRCULAR  letter,  which  has  been  Issued  by  the  well 

known  firm  of  Messrs.  Burn  &  Co.,  of  Calcutta,  calls 
the  attention  of  the  public  to  the  fact  that  articles  men- 
tioned in  their  catalogue  are  for  the  most  part  manu- 
factured in  India,  and  that  the  Government  of  India  have 
laid  down  special  orders,  which  are  quoted  in  the  letter 
under  notice,  as  to  the  purchase  of  goods  locally  manu- 
factured, and  also  as  to  the  encouragement  generally 
of  local  industries.  Whatever  may  be  said  from  the 
manufacturer's  point  of  view,  or  from  the  consumer's, 
Messrs.  Burn  &  Co.  are  no  doubt  right  in  laying  stress 
upon  the  declared  policy  of  the  Government  towards  all 
local  enterprise,  especially  when  such  enterprise  is  based 
upon  indigenous  material  and  labor,  or  even  upon  labor 
trained  in  the  country  to  work  imported  material,  and 
Messrs.  Burn  &  Co.'s  Raneegunge  Potteries  certainly 
come  under  these  definitions. 

Without  entering  upon  the  history  of  Messrs.  Burn 
&  Co.'s  various  works,  it  may  be  noted  that  the  Ranee- 
gunge Potteries  were  established  several  years  ago  for 
the  manufacture  of  stoneware  pipes  and  fireclay  goods, 
(of  which  they  hold,  it  is  understood,  a  sort  of  monopoly 
in  these  parts,)  with  very  creditable  results.  The  scope 
of  these  works  has  been  gradually  extended  into  the 
more  refined  and  artistic  varieties  of  the  potter's  art 
until  of  late  terra-cotta  work  of  very  fair  quality,  and 
at  rates,  if  anything,  lower  than  English  rates  have  made 
their  appearance,  the  architect  of  the  Rangoon  Ca- 
thedral being  the  first  to  place  an  order  in  their  hands  for 
ornamental  mouldings,  &c.  Subsequently  the  ornamen- 
tal freizes,  &c.,  for  the  new  Mathematical  Instrument 
Office  in  Park  Street  were  made  there,  and  it  is  under- 
stood that  they  have  received  further  orders. 

In  what  are  known  as  brick  districts — i.e.,  like  Lower 
Bengal,  where  bricks  form  the  chief  building  material — 
the  use  of  terra-cotta  ought  to  be  encouraged  to  the 
very  greatest  extent ;  it  is  well  known  that  the  finest 
effects  in  "  brick  architecture"  have  been  obtained  by 
the  judicious  use  of  the  sister  material,  terra-cotta,  for 
ornamental  purposes  ;  and  if  the  reprehensible  practice 
of  using  plaster  for  all  ornamental  details  is  to  be  pre- 
vented, it  can  only  be  done  by  finding  a  substitute  in 
cheaper  natural  stone— good  artificial  stone — or  in  terra- 
cotta. Of  these  terra-cotta  has  great  advantages — not 
only  on  account  of  its  durability  and  the  ease  with 
which  moulded  work  can  be  produced,  but  on  account 
also  of  the  tones  of  color  which  can  be  obtained.  It 
can  safely  be  said  that  there  is  a  promising  future  for 
t\iis  class  of  manufacture. 
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Field. — During  May,   the   total 
gold   fields  was  3,2-li6  oz.,    worth 


The  Maisur  Ctold 
yield  of  the  Madras 
nearly  £13,000. 

A  Deep  Boring.— Mr.  Charles  Earpe  "  has  beaten  the 
record  "  !  He  has  already  attained  a  depth  of  550  feet  at 
Aliporc,  which  is  the  deepest  coal  J>oring  ever  effected  in 
India. 

A  Sc.\NDAL  ! — From  among  the  Several  applicants  for 
the  post  of  Head  Draughtsman,  M)'sore  D.  P.  W.,  on 
Rs.  100  a  month,  the  Chief  Engineer  has  .selected  one 
Mr.  Rangcisawniy  Moodliar,  a  Pensioned  Assistant  Engi- 
neer of  the  Madras  D.  P.  W 

Sir  Guilford  Mole.sworth,  k.c.i.e. — A.  Bombay  paper 
declares  that  the  merits  of  another  exceptionally  credit- 
able professional  career  have  been  recognized  in  the  inclu- 
sion amongst  the  new  Knights,  of  Mr.  Molesworth,  Con- 
sulting Engineer  for  Railways  to  the  Government  of 
India. 

Dmsio.VAL  Changes,  P.  W.  D.,  Bengal. — The  Lieu- 
tenant-Governor is  pleased  to  direct  that  the  Jessore 
Public  Works  Division  shnll  bo  abolished,  with  effect 
from  the  Ist  July  1888.  From  that  date  all  public  build- 
ings in  the  Jessore  and  Khulna  districts  will  be  in  the 
charge  of  the  Executive  Engineer,  Dacca  Division. 

Proposed  New  Central  Road,  Calcutta. — Mr.  Cot- 
ton, C.S.,  writes : — The  Government  of  India  has  now  refused 
its  assent  to  the  proimsal.  It  is  argued  that  the  surplus 
has  been  paid  for  from  the  general  revenues  of  the  East 
Indian  Railway,  and  that,  therefore,  the  proposed  diver- 
sion of  the  funds  is  oppo.sed  to  the  intention  of  the 
Howrah  Bridge  Act. 

Indian  Railway  Administration.— The  Secretary 
of  State  has  sanctioned  the  amalgamation  of  the  office  of 
Director-General  of  Railways  with  the  Public  Works 
Secretariat,  conditional  on  further  reductions  being 
eftected  when  the  North-Western  Railway  is  transferred 
to  the  control  of  the  Punjab  Government.  This  transfer 
is  under  consideration. 

The  Uncovenanted  Services. — It  is  stated  that  the 
Government  of  India  telegraphed  to  the  Secretary  of 
State  that  it  had  no  objection  to  the  appointment  of  a 
Select  Committee  to  inquire  into  the  grievances  of  the 
Uncovenanted  Civil  .Service.  The  home  authorities  had, 
however,  apparently  r&solutely  decided  to  do  nothing,  and 
even  Lord  Dufferin's  representation  failed  to  shake  its 
determination. 

Mill  Industry  in  Bombay. — There  are  new  mills  to 
be  started  in  Bombay.  But  some  old  concerns  are  not 
papng — at  least  they  do  not  pay  any  dividends.  There 
are  some  that  guarantee  for  a  period  annual  dividends  at  a 
certain  rate.  A  few  of  these  keep  the  promise,  and  others 
do  not.  Another  great  defect  in  the  management  of  these 
concerns  is  that  Agents  and  Directors  get  for  themselves 
a  lion's  share  of  the  profit. 

LucKNOW-SiTAPUR  STATE  Rallway. — It  is  reported 
that  the  Government  of  the  N.-W.  P.  and  Oudh  have  for 
the  present  relinquished  the  idea  of  carrying  the  construc- 
tion of  the  Lucknow-Sitapur  State  Railway  farther.  The 
maintenance  of  the  present  length  of  line,  105  miles, 
will  be  added  to  the  charge  of  the  Executive  Engineer, 
Provincial  Division,  and  the  services  of  the  Executive 
Engineer  now  in  charge  of  the  line  will  be  available  for 
transfer. 


Obituary.— The  death  is  reported  from  fever,  on  the 
5th  instant,  of  Mr.  Phillip  Hudson,  Divisional  Engineer. 
H.  H.  the  Nizam's  Public  Works  Department,  Honam- 
konda,  Deccan.  Mr.  Hudson  was  a  self  made  man.  He 
rose  from  an  obscure  position  in  the  Madras  Irrigation 
and  Canal  Company  to  one  of  the  highest  positions  in  the 
Nizam's  Engineering  Establishment.  He  has  a  son  in 
the  Bombay  Civil  Service  and  many  friends  in  the  Madras 
Presidency. 

The  P.  W.  D.  Secretary  to  the  Resident,  Hv 
derabad-Deccan.— Mr.  H.  F.  Story  has  been  appointed  to 
succeed  Mr.  H.  F.  White  as  Superintending  Engineer 
and  Secretary  to  Resident,  Public  Works  Department 
Hyderabad,  pending  the  return  of  Mr.  J.  G.  Glass  from 
leave.  Mr.  Story  is  a  Superintending  Engineer,  2nd 
class,  and  belongs  to  the  Railway  Branch.  He  comes 
immediately  from  Assam  where  he  was  in  charge  of  the 
Chittagong-Chandpore-Kumilla  Railway. 

A  Desideratum. — Vellore  wants  both  drainage  and  good 
water  ;  the  latter  is  of  the  first  importance,  lying,  as  the 
town  does,  in  a  valley  which  forms  a  sort  of  funnel  through 
which  cholera  passes  from  north  to  south  and  back  again. 
Vellore  is  situated  as  regards  the  Palar  exactly  as  Madura 
is  situated  as  regards  the  Vaigai.  A  first-cla.ss  supply  at 
a  comparatively  cheap  rate  is  easily  available.  As  Vellore 
is  a  military  cantonment,  it  may  be  hoped  that  Govern- 
ment will  not  only  favor  the  proposal,  but  also  contribute 
towards  its  execution. 

The  Public. Works  Department  in  India. — In  the 
House  of  Commons,  on  14th  May,  Mr.  Mallock  asked  the 
Under-Secretary  of  State  for  India  what  number  of  offi- 
cers belonging  to  the  Public  Works  Department  in  lodia 
were  now  in  the  employment  of  private  companies  or 
private  persons  in  whose  undertakings  the  Indian  Govern- 
ment had  no  pecuniary  interest.  Sir  J.  Gorst  replied 
that  the  number  was  28.  Of  these  •12  were  employed  in 
Native  States,  mostly  in  connection  with  Railways,  and 
six  were  lent  to  the  Government  of  Egypt. 

Umballa-Kalka  Railway. — For  all  practical  pur- 
poses the  competitors  for  the  construction  of  a 
Railway  between  Umballa  and  Kalka  are  reduced 
to  one.  The  scheme  with  which  the  names  of  Mr.  W. 
Dufi  Bruce,  Mr.  Robert  Steel  and  Messrs.  Yule 
&  Co.,  all  of  Calcutta,  are  couuected  alone  survives,  and 
that  is  by  no  means  unlikely  to  come  off.  Mr.  Noble'.s 
bolder  scheme  for  a  line  from  Umballa  to  Simla,  oh  a 
two  foot  gauge,  has  not,  as  was  predicted  would  be  the 
cai?e,  found  favour  with  the  Government  of  India. 

Progress  on  the  Bengal-Nagpore  Railway  : — Consi 
dering  that  the  Government  sanction  to  the  Asansol  project 
was  not  obtained  by  the  Company  until  the  16th  of  January 
1888,  progress  has  been  satisfactory  on  this  portion  of  the 
line,  and  we  are  impressed  with  the  energy  with  which  thi 
preliminaries  have  been  conducted.  At  the  Nagpore  end 
where  the  work  consisted  of  only  converting  a  narrow 
gauge  Railway,  the  progress  has  neccs.sarily  been  more 
rapid  and  it  is  expected  that  a  few  months  will  see 
the  line  opened  for  traffic  from  Nagpore  to  Raighur. 

The  Uncovenanted  Services. — The  debate  upon 
Mr.  King's  motion  for  improved  leave  and  retirement 
rules  for  the  Indian  Uncovenanted  Civil  Service,  and  for 
the  payment  of  their  pensions  in  sterling  was  a  long  and 
animated  one.  Sir  John  Gorst  pleaded  legal  rights 
against  consenting  to  the  proposals  urged  on  behalf  of  the 
service.     Mr.  Goschen    said,    the  question    was   mainly 
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whether  these  pensions  should  be  paid  in  sterling  or  in 
Indian  currency.  If  in  sterling,  many  other  cases  would 
require  similar  relief.  The  motion  was  eventually  defeat- 
ed by  a  majority  of  111. 

The  Mysore  P.  W.  D.  Budget.— The  Mysore  Govern- 
ment have  made  an  allotment  of  Rs.  28,74,000  for  the 
Public  Works  of  the  Province  for  1888-89,  being 
Rs.  4,15,000  more  than  that  of  the  last  official  year.  The 
abstract  of  expenditure  heads,  is  as  follows  : — Original 
work  Rs.  16,78,800 ;  repairs,  Rs.  6,77,900.  The  largest 
provision  is  made  for  Irrigation  Works,  on  which 
Rs.  9,6.5,000  are  to  be  spent,  which  provides  also  for  roads 
and  for  two  bridges  across  the  Tungabudra  at  Bale- 
bonuur.  Both  will  be  of  great  benefit  to  the  planting 
-districts  of  Kodar  and  Shimoga. 

The  Hottest  Parts  of  India. — On  the  10th  ultimo, 
North  Sind  and  West  Rajputana  were  the  hottest  parts 
of  the  Indian  region,  the  maxima  of  temperature  general- 
ly exceeding  110°.  On  the  12th  idem  the  maxima  at 
Jhansi  and  Deesa  were  112'o.  On  the  13th  the  highest 
maxima  reported  were  114°  at  Deesa,  and  113°"5  at 
Jhansi.  On  the  14th  the  temperature  had  again  risen, 
the  highest  maximum  was  114 '7  at  .Jacobabad.  On  the 
1.5th  the  maximum  at  Jacobabad  was  116°'6  at  Hydera- 
bad (Deccan)  it  was  ]1.3°'2.  On  the  16th  a  maximum  of 
116  6  was  reported  from  .Jacobabad,  of  115°'9  at  >Sirsa,  of 
115 '4  at  Deesa,  and  114°8  at  Ludhiana. 

Arch.eological  Survey   of    India. — The     adminis- 
tration of  this  important  branch  is,  we  find,  entrusted    to 
persons  who  have  not  the   slightest  pretensions   to  the 
science  and  practice  of  Architecture,  and  in    the   absence 
of  this  technical  knowledge   much    that  could  be    treated 
professionally  or  in  a  masterly  manner,  will  be  lost  to  the 
intei-ested  [aiblic  here   and   el.sewhere  and    the  lovers  of 
Comparative   Ai'chitectural    Archaeology.      No  one     was 
better  suited  to  hold  the  reins   of  this   Department   than 
the  late  Director   General,  Sir  Alexander   Cunningham, 
R.  E.,  whose  varied  qualifications  and  vast  erudition  in  the 
ancient  monuments  of    the  country   might   well  entitle 
him  to  the  honor  of  being  the  father  of  Indian  Archaeology. 
Patent  Statutes  and  Regulations  of  New  South 
Wales. — We  have  been  favored  by  a  friend  with  a  copy  of 
the  above,  which  compares  favorably  with  .enactments   of 
like  nature  in  the  Colonies  and  here  in  Ind  ia.     The  law 
and  the  regulations  thereunder,  unlike  those  of  the  Medes 
and  Persian,  with  recent  modifications,  are  sufficiently  fair 
and  easy  to  prove  an  incentive  to   inventors.     We    notice 
in   this   connection   that  Mr.  Manfield  Newton,  c.E.,  m.e., 
115,  York   Street,  Sydney,  who  has  opened  an  office    for 
the  Registration  of  Patents,  Trade   Marks   and  Designs, 
and  whose  experience  in  tho  profession  extends    over    16 
years,  undertakes  the  execution  of  Patents,  &c,  on  strictly 
moderate  charges,  and  will  furnish  all  answers  to    all    en- 
quiries on  this  head. 

Superintending  Engineers  in  Burma. — The  Burma 
P.  W.  Department  is  now  divided  into  three  Circles  of 
Superintendence  under  one  Chief  Engineer,  Colonel  W.  G. 
Cumming,  R.  E.,  who  has  earned  the  appointment 
bestowed  on  him.  Mr.  H.  F.  White  is  Superintending 
Engineer  of  the  First  Circle  with  head-(juarters  at 
Rangoon.  Mr.  A.  B.  Gatherer  has  the  Second  Circle  with 
head-(juarters  at  Thayetmyo,  and  Mr.  H.  J.  Richard 
officiates  as  Superintending  Engineer  of  the  Third  Circle 
with  head-quarters  at  Mandalay  until  Mr.  R.  Ring,  his 
senior,  returns  from  leave.  It  is  satisfactory  to  note  that 
%U  these  appointments  have  been  given  to  officers  who 


have  served  in  Burma,  and  not  to  strangers  to  the  country 
and  its  requirements. 

The  Irrawady. — Sir  Charles  Bernard,  discussing  the 
natural  facilities  for  commerce  of  this  river,  says  that 
"the  Irrawady,  with  a  course  of  probably  1,100  miles,  is 
navigable  by  big  river  steamers  from  Rangoon  to  Bhamoi 
a  distance  of  nearly  700  miles  ;"  while  "  some  hundreds 
of  miles  of  cross  channels  and  deltaic  mouths  are 
similarly  navigable  ;"  that  "  the  steamers  which  ply  to 
Mandalay  with  their  flats,  carry  1,000  tons  of  cargo  and 
several  hundi'ed  passengers  each  trip ;"  that  "  the 
Chindwin,  which  has  a  course  of  about  500  miles,  is  navi- 
gable for  1 50  miles  all  the  year  round  and  for  300  miles 
during  the  rainy  .season" ;  that  "  the  Myitnge  and  the 
Sheveli  arc  also  navigable  during  the  flood  season,"  and 
that "  all  these  streams  and  many  more  are  in  the  flood 
season  navigated  by  multitudes  of  native  craft,  some  of 
which  are  large  enough  to  carry  120  tons  of  cargo." 

Hard  to  Please.— The  President  of  the  Kurnool 
District  Board,  having  represented  "to  the  Board  that  he 
was  dissatisfied  with  the  quantity  and  quality  of  the 
work  at  present  being  turned  out  by  the  Engineering 
establishment,  the  Board  assembled,  unanimously  agreed 
with  him.  It  was  then  taken  into  deliberation  how  this 
state  of  things  could  best  be  ameliorated.  A  proposition 
to  do  away  with  the  Engineer  and  to  sub-divide  the 
district  under  two  supervisors  was,  after  some  discussion, 
abandoned,  and  it  was  determined  instead  to  try  the 
effect  of  strengthening  the  hands  of  the  Engineer  by 
substituting  for  the  present  low-paid  and  thoroughly 
inefficient  overseers  a  superior  class  of  men  on  higher 
salaries.  If  we  recollect  aright,  it  is  not  long  since  a 
glowing  tribute  was  paid  to  the  Kurnool  L.  F.  Engineer 
when  tlie  question  of  an  increase  to  his  salary  arose, 
and  it  is  difficult  to  reconcile  the  present  proceeding  with 
that  past. 

Wages  and  Working-Hours  in  Indian  Cotton  Fac- 
tories.— Wide  as  is  the  difference  in  the  dally  rate  of 
wages,  the  cost  of  labour  in  England  and  in  India  affords 
a  remarkable  illustration  of  the  practical  working  of  the 
great  law  of  compensation,  by  which  the  cost  of  labour 
is  more  or  less  equalised  all  over  the  world.  The  investiga- 
tions of  the  Committee  appointed  by  the  Government  of 
Bombay  have  shown  that  a  mill  in  India  employs  about 
three  times  the  number  of  hands  and  pays  approximately 
the  same  amount  of  wages,  as  a  similar  mill  in  England, 
yielding  the  same  output  and  producing  the  same  quality 
of  work.  The  superioriry,  in  point  of  efficiency,  of  Eng- 
lish labour,  is  most  conspicuous  in  the  case  of  young 
hands.  An  experienced  witness,  an  English  manager, 
examined  by  the  Commission,  stated  that,  while  in  Bom- 
bay a  boy  attends  from  120  to  140  spindles,  in  England  a 
girl  of  eighteen,  who  had  been  employed  by  the  witness, 
had  attended  512  .spindles. 

A  Step  in  the  Right  Direction. — It  is  gratifying  to 
notice  that  Sir  Auclaad  Colvin,  in  the  North- West  Pro- 
vinces, is  following  the  excellent  example  set  by  the  Gov- 
ernor  of  the  Madras  Presidency  in  the  matter  of  urban 
and  rural  sanitation,  and,  as  a  first  step,  it  is  understood 
that  an  Engineer  will  be  appointed  to  the  charge  of 
the  Sanitary  works  of  these  Provinces  where  advice  will  be 
available  for  any  Municipality  having  works  to  carry  out' 
This  is  so  far  all  right,  but  as  no  ilunicipality  can  en- 
gage the  services  of  such  an  Engineer,  or  undertake  drain- 
age and  water  works  or  other  improvements  without  funds, 
that  want  should  be  first  supplied.     But  as  this  again 
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cannot  Ix;  cflectod  without  legislation  empowering  Muni- 
cipal or  Provincial  Boards  to  borrow  on  their  own  account 
for  works  of  improvement,  and  provide  for  the  payment  of 
interest  on,  and  i-epayment  of,  the  loan  i-aised  independ- 
ently of  Government  interference  or  assistance,  some  such 
law  Ls  necessar}-  and  shoidd,  we  think,  be  enacted  to  apply 
to  all  Municipal  and  Provincial  Boards  in  India. 

CAX.U.S  AND  IxLAXD  Navigatiox. — It  was  the  inten- 
tion of  the  Society  of  Arts  to  hold  a  conference  this  month 
on  the  subject  of  canals  and  inland  navigation.  In  the  year 
1885  an  international  conference  on  this  subject  was  held 
at  Bmssels,  and  in  the  following  year  there  Avas  one  at 
Vienna.  The  third  meeting  is  to  be  this  year  at  Frank- 
fort. It  is  not,  however,  proposed  that  the  Society  of 
Arts  conference  should  be  of  an  international  character, 
as  naturally  the  canals  of  this  country  are  not  in  any  way 
dependent  on,  or  connected  with,  those  of  other  countries. 
Among  the  subjects  set  down  for  discussion  are  included 
the  history  of  canals  in  Great  Britain,  the  engineering 
of  canals,  the  present  condition  of  canal  navigation 
with  suggestions  for  its  improvement,  the  connection 
between  canals  and  railways,  tariffs,  costs  of  carriage, 
&c.  It  is  also  proposed  to  include  in  the  proceedings 
some  account  of  the  canal  systems  of  foreign  coun- 
tries, and  the  committee  have  already  been  promised 
several  papers  on  this  head.  Further  information  as  to 
the  details  of  the  arrangements  may  be  obtained  from 
the  Secretarj-  of  the  Society  of  Arts. 

P.   W.    D.     E.STABLISHMEXT     CHARGES,    N.-W.    P.— The 

total  expenditure  on  salaries  to  "  Provincial  and  Local  " 
in  the  limited  Provinces  comes  to  Rs.  12,88,000.  We 
are  told  that  this  is  distributed  as  follows :  "  Imperial 
works,"  Rs.  3.3,300  ;  "  Provincial,"  Rs.  7,00,000  ;  "  Local 
iocorporatcd,"  Rs.  5,4.5,500,  and  "  Rurki  workshops," 
Rs.  9,516.  This  sum  of  nearly  13  lakhs  seems  to  be  made 
up  a.s  follows:  The  Chief  Engineer,  his  Personal  Assistant 
and  their  office  and  travelling  expenses  absorb  Rs.  98,000  ; 
3  Superintending  Engineei-s  similarly  cost  Rs.  79,400 ;  20 
Executive  Engineers  and  84  Assistants  account  for 
Rs.  3,26,436  ;  65  Upper  Subordinates  cost  Rs.  1,29,600; 
95  Sub-Overseers  Rs.  45,156 ;  Storekeepers,  Native 
Doctors  and  menial  establishment,  Rs.  21,894;  Office, 
Rs.  40,836  ;  District  Engineers'  offices,  Rs.  76,212  :  Avith 
Rs.  1,94,966  for  travelling  allowances  and  contingencies. 
"  Construction  "  absorbs  in  all  Rs.  8,60,100.  "  Accounts  " 
again  cost  Rs.  99,000,  and  the  Thomason  College  li  lakh 
with  Rs.  1,900  for  "  Ganges  navigation  establishment." 
We  arrive  thus  at  a  total  of  Rs.  12,88,000,  of  which  all 
but  a  fraction,  as  detailed  above,  is  devoted  to  "  Provincial" 
and  "  Local  "  establishments. 

The  Soxe  Canals. — The  report  of  the  Behar  Irriga- 
tion Commission  is,  we  believe,  an  elaborate  one, 
containing  no  less  than  37  distinct  suggestions  for 
the  improvement  of  the  present  system  of  administra- 
tion. The  most  important  of  them  is  the  reform  of  the 
entire  system  on  the  following  lines — (1)  the  deter- 
mination of  the  irrigable  areas  ;  (2)  the  adequate  and 
certfun  supply  of  water  to  such  areas  ;  (3)  the  exclusion  of 
all  other  areas  from  assessment,  and  (4)  the  co-operation 
of  the  landlords  and  communal  representatives,  in  the  dis- 
tribution of  the  water  and  payment  of  the  rate.  We  be- 
lieve that  the  evils  the  Commission  was  sent  to  remedy 
were  proved  beyond  dispute,  but  the  real  difficulty  is  to 
suggest  an  effective  remedy  for  them.  The  report 
does  not  shrink,  we  hear,  from  doing  this,  but  \v<:  also  hc-ar 
t^  Mr.  Odlin^  the  professional  member  of  the  Commis- 


sion, and  Rai  Jai  Prakush  Lall  Bahadoor,  who  represented 
the  people  affected  by  the  canals,  have  both  recorded  se- 
parnte  minutes  differing  in  opposite  directions  from  the 
report  itself  We  believe,  however,  that  their  dissents  are 
on  minor  points,  but  whether  this  is  so  or  not,  or  what  the 
differences  are,  we  cannot  say  until  the  report  is  circu- 
lated. 

Punjab  Petroleum.— The  Secretary  of  State  has  con- 
firmed and  sanctioned  the  agreement,  already  announced 
by  us,  made  by  the  Government  of  India  with  Mr.  J.  D. 
Noble,  representing  the  Syndicate  of  Canadian  capi- 
talists, in  the  matter  of  the  Rawal  Pindi  petroleum  depo- 
sits. Under  this  agreement,  as  we  have  said  before, 
exclusive  right  is  granted  to  Mr.  Noble  for  three  years 
to  bore  for  oil  in  the  Punjab.  If  successful  in  finding  it,, 
he  will  be  granted  the  option  of  selecting  five  square 
blocks  of  land  atditieront  points,  containing  ten  thousand 
acres  each.  The  surface  of  the  area  is  not  to  be  interfer- 
ed with,  save  where  wells  have  to  be  sunk.  The  Govern- 
ment incur  no  expense,  but  receive  5  per  cent,  of  all 
crude  earth  oil  obtained,  this  serving  as  a  sort  of  land 
revenue.  The  concession  will  be  worked  by  a  limited 
company  already  formed,  bearing  the  name  of  the  Punjab 
and  Oriental  Oil  Company,  with  a  capital  of  2^  lakhs  in 
Rs.  100  shares.  One  of  the  principal  features  of  the 
affreement  is  that  the  original  holders  of  stock  cannot 
assign  or  sell  their  shares  to  outsiders  without  the  consent 
of  Government.  This  Avill  ensure  the  enterprise  being 
kept  in  the  hands  of  the  practical  men  who  have  now 
started  it. 

State  Railway  AdjMINIstration. — Dr.  Pollen,  of 
Karachi  repute,  in  a  recent  lecture  on  the  above  subject- 
arrived  at  the  general  conclusion  that  the  State  could  not 
manage  Railways  as  successfully  as  Private  Companies. 
State  management  failed  to  make  the  Railways  pay  as 
they  ought  to  pay.  There  was  frequently  reckless 
expenditure  followed  by  miserable  economies  and  incon- 
siderate retrenchments — all  the  odium  of  mistakes  falling 
on  the  State.  The  public  grumbled  or  growled,  but  were 
afraid  to  take  action  against  the  State ;  whereas  they  woidd 
have  no  hesitation  whatever  in  proceeding  against  a  Pri- 
vate Railway  Company.  "  Am  instructed  to  meet  you  in 
Civil  Courts  "  is  the  State  Railway's  stereotyped  reply  to 
claims  for  compensation  for  damage,  etc. ;  whereas  a 
private  Company  would  say  "  I  have  the  honor  to  regret 
the  accident,  and  enclose  a  cheque  for  the  amount  of  com- 
pensation claimed.  "  He  says :  Let  the  State  build  Rail- 
ways always,  but  let  Private  Companies  manage  them. 
The  State  knew  best  how  to  deal  with  Revenue  authori- 
ties, how  to  get  lands  cheap,  and  how  to  import  Railway 
materials  without  paying  port,  municipal,  or  other  dues. 
But  a  Railway  once  built  should  be  handed  over  to  private 
enterprise  for  detailed  management. 

Trade  Liberalism  versus  Trade  Conservatism: — 
India  with  her  bankrupt  Exchequer  and  declining  rupee, 
not  long  since  bounteou.sly  removed  her  cotton  duties  to 
benefit  her  Lancashire  brethren,  but  now  that  India 
asks  for  a  repeal  of  the  duties  on  her  manufactured  silver, 
— handicapped  out  of  existence  by  these  impositions 
which  amount  to  40  per  cent,  of  the  actual  value  of  the 
silver  used  in  the  manufacture  of  the  article — with  a  view 
to  benefit  her  silver  ware,  and  improve  the  intrinsic  value 
of  the  dwindling  rupee,  she  is  told  by  "  My  Lords  of  the 
Treasury  that  they  cannot  hold  out  hopes  that  the 
state  of  finance  will  enable  the  Chancellor  of  the  Exchequer 
to   take   these   (duties)   into  consideration."     We  are  te» 
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often  reminded  by  the  sympathising  Britain  that  India 
is  2^oor  her  monetary  and  material  coiulition  need 
impr&vetnent  and  yet  what  do  we  find,  her  professions 
are  not  practices.  To  please  a  handful  of  silversmiths 
whose  conservative  selfishness  has  deadened  their  feel- 
ings towards  their  brethren  here,  England  positively 
refuses  to  hear  India's  representations  ou  a  matter 
which,  while  conducing  in  a  small  measure  to  her  own 
welfare,  would  serve  as  an  impetus  to  Indian  Silver  Art 
manufacture  which  deserves  to  be  encouraged  rather 
than  crushed  out  of  existence. 

Bengal  and  N.-W.  Railway. — The  report  of  the 
Directors  of  the  Bengal  and  North-Western  Railway  for 
the  half  year  ending  December  last,  states  that  the 
working  expenses  amounted  to  Rs.  5,34,867,  being  65'32 
per  cent,  of  the  gross  earnings,  against  64"54  per  cent. 
in  the  corresponding  half  of  1886.  The  difference  in 
percentage  is  due  to  the  decreased  earnings,  for  there  is 
an  actual  reduction  of  Rs.  12,333  as  compared  with  the 
second  half  of  1886,  although  73  more  miles  of  line  were 
worked.  The  net  earnings  are  Rs.  2,83,978-9-5,  which 
realised  £20,115  3s.  The  amount  available  for  dividend 
is  £20,459  7s.  4^/.  This  is  sufficient  to  pay  a  dividend 
of  £1  per  cent,  for  the  half  year,  free  of  Indian  and  Eng- 
lish income  tax,  leaving  £114  13s.  lOd.  to  carry  forward- 
Although,  in  common  with  most  other  Indian  Railways, 
this  Company  has  during  the  past  year  suffered  from  an 
adverse  condition  of  trade,  the  Board  feel  confident  in 
the  future  of  the  line.  The  districts  served  by  this  rail- 
way are  densely  populated,  and  it  is  now  established 
beyond  doubt  that  they  produce  a  large  surplus  of  com^ 
modities  for  which  there  is  a  demand,  not  only  for  export 
beyond  sea,  but  also  for  consumption  in  other  parts  of 
India,  There  is,  therefore,  every  reason  to  expect  a  con- 
siderable expansion  of  the  traffic  as  soon  as  trade  resumes 
its  normal  course. 

The  New  Premlses  for  the  Hong-Kong  and 
Shanghai  Bank  at  Yokohama. — To  Water  Street,  the 
Bank  has  a  frontage  of  108  feet,  with  a  depth  of  74  feet, 
and  a  wide  verandah  with  five  porticos  runs  the  whole 
length  of  the  front.  Externally  the  bvulding  is  of  stone. 
The  style  is  Italian  in  its  general  features  with  Ionic 
pilasters,  but  the  details  shew  considerable  departure  from 
the  stereotyped  form,  the  mouldings  being  bolder  and  fewer 
in  number  than  usual ;  a  departure  adopted,  we  are  inform- 
ed, on  account  of  the  dark  color  of  the  stone  absorbing  so 
much  light.  The  roof  has  a  clear  width  of  70  feet,  with- 
out any  internal  support  from  below  except  such  as  is 
afforded  by  the  inner  wall  of  the  verandah.  Internally 
the  arrangements  appear  admirably  planned  for  the 
convenience  of  both  the  staff  and  the  public,  whilst  the 
rooms  are  large,  lofty,  well  lighted,  and  handsomely  fitted 
and  finished.  The  Manager's  Office  is  a  fine  room  25  by 
20  feet ;  the  general  office  a  spacious  hall  60  by  40  feet, 
the  Cash  office  41  by  37  feet,  the  ceilings  being  20  feet 
high.  There  are  large  and  commodious  strong  rooms  for 
treasure  and  books,  together  with  the  necessary  offices  and 
quarter  for  the  Chinese  staff,  and  the  general  working  of 
the  office.  The  lavatory  and  sanitary  fittings  are  of  the 
newest  and  best  description,  from  Jennings  of  London  ;  the 
whole  arrangements  reflecting  credit  on  all  concerned. 
The  design  of  the  front  is  due  to  Mr.  J.  Conder,  of  Tokyo, 
slightly  modified  by  Mr.  J.  Diack ;  the  remainder, 
including  the  arrangement  of  the  interior,  the  construction 
and  the  whole  of  the  details  being  from  the  pencil  of  the 
latter  gentleman,  under  whose  able  supervision  the  work 
has  been  executed. 


Current  ^etus. 


Mr.  Hbdeustedt,  Chief  Engineer,  goes  on  three  mouth.s'  leave 
and  Mr.  McAilam  reigns  in  hi.s  stead. 

Captain  C.  C.  Townsend,  u.a.,  Officiates  as  Superintendent 
of  the  Gun  Carriage  Factory,  Madras. 

The  Government  of  Ceylon  has  sanctioned  the  opening  of  a 
Forest  School  at  Kandy,  and  we  wish  it  every  success. 

The  new  Railway  Bill  which  is  to  aj))jly  to  all  India  was  sent 
home  for  the  consideration  of  the  Secretary  of  State  by  the  last 
mail. 

Mr.  H.  W.  J.  Bagnell,  c.s.,  Assistant  Collector,  Bombay, 
is  appointed  to  be  Inspector  of  Factories  for  the  town  and  island 
of  Bombay. 

Colonel  Steel,  r.e.,  who  was  recently  gazetted  as  Secretary 
to  the  North-West  Provinces,  Government  in  the  Public  Works 
Depaitnient,  has  taken  six  months'  leave. 

Of  Indian  lighthouse  lights  the  one  that  can  be  distinguished 
farthest  is  said  to  be  that  of  Allepey  at  Travaucore,  which  has 
been  seen  at  a  distance  of  forty-live  miles. 

Last  year  3,464  cwt.  of  wool  was  imported  into  British  India 
from  Thibet.  The  factories  established  on  the  Baree  Doab  Canal 
and  elsewhere  are  said  to  be  doing  fairly  well. 

The  Government  steamer  Sir  William  Peel  has  been  sold 
privately  to  the  Irrawaddy  Flotilla  Company.  She  was  repaired 
by  the  Flotilla  Comjmny  last  year  for  Government. 

Very  serious  fires  are  reported  from  Barwani,  Central  India. 
The  theory  is  that  the  bamboos  rub  against  each  other  and  by  fric- 
tion cause  numerous  outbreaks  at  this  time  of  year. 

Defalcations  by  some  Madras  Railway  officials  employed  on 
the  construction  of  the  bridge  over  the  Pennar  river  are  said  to 
have  occuired,  and  specific  charges  are  being  framed. 

The  Irrawaddy  Flotilla  Company  have  recently  completed,  at 
their  yard  at  Dalla,  a  new  stern-wheel  steamer  called  the  Hata, 
which  is  intended  for  trading  operations  on  the  river  above 
Bhamo. 

It  is  now  admitted  that  the  vast  and  quite  needless  roof  placed 
over  the  Tulsi  water,  at  a  cost  of  four  lakhs,  lias  knocked  the 
bottom  out  of  the  Reservoir  and  entailed  a  further  outlay  of  one 
or  two  lakhs. 

The  Mandalay  Railway,  when  completed,  will  make  tlie 
Mandalay  Station  445  miles  from  the  Pliayre  Street  Station  in 
Rangoon.  The  line  will  probably  be  open  for  goods  traffic  in 
August,  and  for  passengers  by  the  end  of  the  year. 

We  are  informed  that,  at  a  recent  meeting  of  the  Directors  of 
the  Darjeeling  and  Himalayan  Railway  (Jompany,  it  was  resolved 
to  order  at  once  enough  locomotives  and  other  rolling  stock  to 
largely  increase  the  goods  carrying  capacity  of  the  Railway. 

The  proposal  to  erect  a  row  of  shops  over  the  transept  of  tlie 
Crawford  Market  at  Bombay,  has  been  rejected  by  the  Town 
Council,  for  the  good  reason  that  it  would  not  only  be  unsightly, 
but  would  shut  out  the  light,  and  by  interfering  with  the  ventila- 
tion, render  the  market  hot  and  unwholesome. 

The  manufacture  of  machine  ice  in  the  North-West  Provinces 
has  so  far  not  proved  a  commeicial  success,  as,  at  the  instance  of 
the  judgment  creditors  in  England,  the  plant  of  the  ice  factories 
of  Lucknow,  Allahabad,  and  Agra  is  in  the  market.  The  failure 
of  the  Limited  Company  may  ))ave  the  way  for  a  profitable  business 
to  its  successors,  as  there  can  be  no  doubt  that,  properly  managed, 
the  manufacture  of  ice  is  a  profitable  industry. 

The  Trustees  of  the  Victoria  Public  Hall,  Madras,  have  taken 
over  charge  of  the  building  from  Mr.  R.  F.  Chisholm,  the 
Architect.  The  Trustees,  on  their  own  behalf,  and  on  behalf 
of  the  public  of  Madras,  have  placed  on  record  their  high 
appreciation  of  the  able  manner  in  which  Mr.  Chisholm  has 
carried  out  the  construction  of  the  Victoria  Public  Hall,  and 
given  him  a  cordial  vote  of  thanks  for  his  services." 

The  Annual  Administration  Report  on  Railways  in  India,  shows 
that  the  net  receipts  in  1887  were  Rs.  38,78,758  less  than  in 
1886,  while  the  percentage  on  capital  expended  was  533  as  com- 
pared with  5-90.  During  the  year,  988  miles  of  Railway  were 
completed  and  opened  for  traffic,  making  a  total  of  14,388  miles 
open  on  31st  March  last.  On  the  same  date  the  total  of  sanc- 
tioned lines  open  and  under  construction,  was  16,870  miles. 
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getters  to  the  Cbitov. 


{The  Editor  detii-e*  it  to  be  ditHuctly  undefftood  that  he  does  not  hold 
hirMflf  re*poHsible  for  the  opinioHi  exprested  by  correspondent^'] 


ABT  SCHOOLS  IN  CALCUTTA. 
Sir, -The  intixxluction  of  a  system  of  teolmical  education  lias 
formed  a  tonic  of  iutei-est,  and  has  on  many  sides  been  strongly 
rl™  m.end].l,  and  while  ,H,inting  out  that  a.lvanced  «;"-->"- 
now  followeil  out  gives  no  incentive  to  mdei^endent  thought  and 
.otion  in  the  miiufof  the  Bengali,  it  should  not   be  .forgotten^  that 

-viz..  the   train- 


before  launching  out  into 
whicfi  alo 


a  scheme  of  technical 
basis  uiwn  which  alone  it  cjin  In-  founded  securely 
in-  of  tlie  hand  and  the  eye  in  the  elementarv  processes  of  «l>Y,l"f ' 
must  receive  clc«e  attention.  It  is  true  we  have  a  School  of  A.  t  n 
STlcutta;  but  what  pur,K«e  does  it  serve?  Is  it  so  constituted 
tha  anv  v.u.ng  man  while  carrying  on  his  usual  studies  can  obtain 
nstniciion  in  drawing  for  s,u-  three  or  four  hou.-s  a  week  ?  In 
order  to  widen  the  intellect  and  extend  the  usefuhiess  of  a  student 
he  ought  ceruinly  to  learn  drawing  as  well  and  as  carefully   as   he 

leanis  writing.  .    .        ,  •     •,.      i.      ^i  „ 

If  the  CalcutU  School  of  Art  stood  m  close  proximity  to  the 
schools  and  colleges  which  lie  in  a  cluster  in  College  Street,  and 
facilities  were  offered  by  the  School  of  Art  for  instruction  at  a 
convenient  time,  say  just  before  or  ju.st  after  the  usual  school 
hours,  it  would  no  .loubt  be  taken  advantage  of.  The  three  buildings 
now  occupied  by  this  institution  are  utterly  unfitted  for  their 
purix»e  and  until  proper  accommodation  is  provided,  and  the  new 
and  able  Superintendent  has  better  class  rooms  and  appliances,  Art 
training  can  never  occupy  the  position  it  should,  and  the  introduc- 
tion of  technical  e<Iucation  without  it  is  a  clear  case  of  building 
without  a  foundation.  ,     .      ,      .  .  •  .. 

Tlie  iirovision  of  proper  accommodation  for  Art  teaching  cannot, 
however,  be  much  longer  delayed,  and  if  the  Senate  of  the  Univer- 
sity or  the  Director  of  Public  Instruction  would  only  exert  due 
pre!«ure  in  the  proper  quarter,  it  might  be  found  possible  to  erect 
a  new  buiMing  (between  the  Senate  House  and  the  new  Hindu 
Hostel)  for  the  School  of  Art  providing  an  upper  story  for  regular 
Art  students,  and  cla.ss  rooms  in  the  lower  floor  for  elementary 
pupils,  who  would  attend  for  an  hour  or  two  daily,  or  as  it  may  be 
found  convenient  to  arrange. 

A.  R.  I.  B.  A. 


UNFAIR  COMPETITION. 

i^iii,_Why  is  it  that  Executive  Engineers,  when  they  have  the 
opportunity,'  always  try  and  start  a  workshop  in  connection  with  the 
works  in  their  division  ?  Do  they  not  know  that  in  most  cases 
private  enterprise,  especially  in  large  stations  and  at  the  Provincial 
capiUl.i,  is  fully  equal  to  meeting  the  requirements  of  the  general 
public,  and  at  the  same  time  capable  of  executing  all  orders  from 
Government  Engineers  in  iron  and  brass  work,  and  what  is  more, 
doing  the  work  in  a  manner  far  more  satisfactorily  than  the 
would-be  Meclianical  Engineer,  whose  special  knowledge  in  these 
matters  must  be  of   limit«l  extent.     A  case   in  point  is  that  of  the 

Executive  Engineer,  Special  Works  Division and  in  charge  of 

the  A n  C e,  who  begs  to  inform  his  honored  con- 
stituents. Presidents  of  District  and  Municipal  Boards,  that  he 
"  has  arrangements   complete  at   the   A n  C e  Works 


for  undertaking  castings  of  all  sorts  and  sizes  in  iroji  or  brass,  and 
as  he  has  not  sufficient  work  of  his  own  to  keep  the  workmen  en- 
gaged, he  should  be  glad  to  receive  orders  from  other  places." 
"  Would  feel  therefore  obliged  if  he  could  favor  him  with  any  orders 
for  any  articles  requiring  cast-iron  (sic)  such  as  wheel-barrow.s,  ram- 
mers, railings,  road  rollers,  mortar  mills,  etc." 
"  He  will  find  the  charge  is  very  moderate.  " 
A|)art  from  sundry  inaccuracies  of  idiom  and  English  composi- 
tion the  docket  just  quoted  is  suggestive  of  two  facts— 

First. — The  petty  establishment  is  very  much  in  excess  of  require- 
ments of  the  work  and  not  commensurate  with  the  importance  of 
the  project ;  or 

Second. — Tlie  estimate  in  the  first  place  must  have  been  very 
extravagantly  frame<i. 

Either  of  the  two  alternatives  point  but  to  one  conclusion,  viz., 
that  the  work  might  l>e  carrie<l  out  in  a  more  economical  manner. 
The  fact  of  an  Engineer  entertaining  a  large  extablishment  and 
investing  in  plant  and  appliances  merely  for  the  sake  of  indulging 
in  a  puerile  whim  and,  what  is  worse,  interfering  with  private  en- 
terprise, would  almost  justify  the  Government  in  considering  how 
far  he  is  qualified  Ui  discharge  with  due  efficiency  the  onerous  and 
important  duties  entrusted  to  him.  Private  enterprise  has  a  great 
deal  to  contend  against  in  India,  but  the  evil  becomes  more  accen- 
tu»te<l  when  official  abuses  of  this  nature  are  allowed  to  go 
unchecked. 

Faih-play. 


his  sugar-mill,  which  unfortunately  does  not  appear  to  have  come 
to  the  front  as  it  deserves.  The  Beheea  mill  has  been  persistently 
"  cracked  up  "  for  yeai-s  past,  and  though  it  has  done  an  enor- 
mous amount  of  goml,  and  is  paving  the  way  to  an  agricultural 
reform  of  great  importance,  it  would,  were  the  merits  of  the 
Nahaii  mill  more  widely  known,  be  completely  driven  out  of  the 
market  liy  the  latter  machine.  Some  four  or  five  years,  in  addi- 
tion to  my  other  duties — maintaining  roads,  bridges,  etc. — I  was 
called  upon  to  Boss  an  "  Experimental  Fann,"  and  amongst  the 
details  to  which  my  attention  was  called,  I  was  directed  to 
exjwjriment  and  leport  on  agricultural  machines  and  implements 
for  the  information  of  Government.  Sugar-mills  were  of  course 
included  in  this  catalogue,  and  the  various  types  in  use  were 
submitted  to  rej)eated  and  searching  tests.  The  two  which  found 
most  favor  with  the  Zamindars  were  : — 

(i.)  The  Beheea  (ii.)  the  Nalian  ;  and  after  considei-able  ex- 
perience I  was  decidedly  in  favor  of  the  Nahan.  The  two  great 
points  in  it.s  favor  being  («)  it  invariably  ga\e  a  higher  percen- 
tage of  juice  |)er  lOOlbs.  of  cane  crushed,  and  the  (6)  juice  expressed 
was  always  found  to  present  a  greater  density,  the  average  being 
1°  Beaunio  in  favor  of  the  Nahan  mill,— as  is  doubtless  well 
known,  each  degree  of  Beaumd  denoting  the  jH-esence  of  lib.  13oz. 
6di-s.  of  dry  sugar  per  lOOlbs.  of  juice.  The  machines  were  not 
confined  to  crushing  one  ilescription  of  cane,  but  the  experiments 
were  conducted  on  tlie  four  different  varieties  grown  in  this  part 
of  India,  riz  : 

i.  Chan,  ii.  Ekar,  iii.  Dkaidu,  iv.  Kdkii.  Nos.  i.,  iv.  are  considered 
the  best,  as  they  are  more  juicy  and  richer  in  saccharine 
matter. 

What  was  and  perhai)S  always  must  remain,  the  great  defect 
in  the  Beheea  mill,  was  the  method  by  which  the  rollers  are 
screwe<l  u])  and  adjusted  so  as  to  obtain  a  good  pinch  or  bite,  and 
extract  the  maximum  amount  of  juice  from  the  canes  as  they  pass 
through  the  mills.  The  set  screws  which  worked  through  the 
upper  and  lower  transoms  and  tightened  up  the  brasses  in  which 
the  gudgeons  worked,  sometimes  broke  off  short  in  the  transoms 
and  iiad  to  be  drilled  out,  sometimes  as  the  brasses  were  down,  and 
it  was  not  always  an  ea.sy  matter  to  impress  on  the  natives  using 
these  machines  the  importance  of  keeping  them  well  lubricated, 
it  was  impossible  to  keep  both  rollers  perfectly  parallel,, 
the  result  being  unequal  strains  on  upper  and  lower  gudgeons, 
a  fracture  sooner  or  later  ensuing  ;  moreover,  in  more  than  one 
instance  I  remarked  that  due  to  defective  material  the  rollers 
did  not  present  the  appearance  of  a  true  cylinder,  but  the  surfaces 
becoming  horizontally  grooved  and  striated  to  a  very  marked 
degree,  which  of  course  detracted  from  their  efficiency. 

Now,  in  the  Nahan  mill,  the  method  by  which  the  bite  is  in- 
creased, or  the  spaces  between  the  rollers  increased  or  diminished, 
is  so  very  simple,  that  with  one  motion  of  the  hand  the  desired 
amount  of  altei-ation  can  be  effected,  and  perfect  parallelism  between 
each  roller  maintained. 

The  iron  frame  work  and  cheek.s,  in  which  the  rollers  of  the 
Nahan  mill  work,  are  points  of  superiority  which  the  Beheea  mill 
does  not  possess.  I  may  also  add  that  I  consider  that  in  the  Nahan 
mill  the  arrangements  for  lubricating  the  bearings  are  better  than 
in  the  Beheea. 

I  have  no  wish  to  disparage  or  unduly  depreciate  the  invention 
of  Messrs.  Myliie  and  Thompson,  as  it  is  a  machine  which  has 
done  an  enormous  amount  of  goo<i,  and  one  of  the  most  valuable- 
labor  saving  implements  ever  yet  presented  to  the  zemindar,  but 
I  may  add  that  every  season,  as  long  as  the  Experimental  Farm 
above  alluded  to  was  in  existence,  I  used  to  be  deluged  with 
applications  from  zemindars  for  the  loan  of  sugar-mills  (they  were 
given  out  free  of  charge  to  the  zemindars  and  returned  at  the  end 
of  the  season  early  in  March  for  repairs  and  refitting)  and  as  soon 
as  the  merits  of  the  Nahan  mill  became  known  the  zemindars 
would  not  look  at  the  Beheea,  but  every  application  was  for  the 
"  Loha-ka  Behui,"  as  they  called  it,  on  account  of  its  iron  framing, 
because,  as  the  vo.r  pop>di  had  it,  it  was  (a)  easier  to  work,  and  (b) 
it  expressed  a  juice  containing  more  "  kann,"  vernacular  for  saccha- 
rine matter.  Such  at  least  was  the  unbiassed  verdict,  and  though 
perhaps  not  quite  free  from  "  some  shallow  spirit  of  judgment,"  I 
am  bound  to  concur  in  the  .same  verdict 


S.  P.  Q.  R. 


Sir,— In 
letter  from 


"AGRICULTURAL    SHOW.S." 

your    last   number   of  Indian   Enoineerino    I  saw  a 
Mr.  Jones,   State  Engineer,  Nahan,  on  the  subject  of 


DISTRICT  ENGINEERS  IN  BENGAL. 

Sir, — By  the  recent  rule  framed  by  His  Honor  the  Lieutenant- 
Governor,  or  more  properly  by  his  advisers  in  command  of  block 
No.  3,  Writers'  Buildings,  and  published  in  yesterday's  Calcutta 
Oazette,  a  death-blow  has  been  struck  at  the  root  of  all  chances  of 
improvement  of  the  pros])ects  of  the  outsiders  already  in  service  as 
District  Engineers  in  Bengal. 

The  object  of  this  rule  is  the  carrying  out  of  a  far-sighted  policy, 
the  beginning  of  which  has  just  been  made  behind  the  .screen,  but  as 
that  was  contrary  to  all  the  existing  rules  in  force,  the  necessity  of 
the  publication  of  the  one  under  notice  has  been  found  indis- 
pensable with  a  view  to  give  publicity  and  enlightenment  to  the 
outside  world.  As  to  the  legality  of  the  procedure,  the  weak  have 
always  to  put  up  with  difficulties,  and  the  District  Engineers  in 
Bengal,  who  are  mostly  natives,  and  purely  private  sei-vants  of  a 
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body  of  whimsical  masters,  cannot  possibly  be  expected  to  raise  up  a 
my  in  opposition  to  any  measure  which  the  Government  may  choose 
to  frame  under  the  influence  of  serving  a  selfish  interest. 

It  may  be  questioned  as  to  what  selfish  motive  can  the  Govern- 
ment have  ?  But  I  will  come  to  it  later  on. 

District  Engineers,  who.se  misfortune  it  has  been  to  be  the  natives 
of  the  country,  are  with  one  oi  two  exceptions  in  the  receijjt  of  sala- 
ries varying  fiom  Rs.  250  to  Es.  400  ])er  mouth,  and  the  work  they 
have  to  perform  is  nothing  short  of  an  Executive  Engineer  in  the 
P.  W.  D.  (whose  improvements  and  pros])ects  are  of  course  a 
hundred  times  better). 

The  new  law  which  provides  for  the  extension  of  Local  Self- 
Oovernment  in  Bengal  also  makes  provision  for  the  ap])ointment  of 
District  Engineers  with  salaries  which  will  be  subject  to  variation 
from  time  to  time.  This  variation  has  been  very  far  from  on  the 
credit  side  of  the  District  Engineers,  as  experience  has  shewn  that 
in  making  new  ai)])ointments  the  Boards  have  fully  made  use  of 
the  power  by  inviting  tenders  for  men  at  reduced  .salaries,  and 
they  have  succeeded  in  getting  them. 

If  this  is  a  move  in  the  right  tlirection  for  eflfecting  economy 
under  the  full  encouragement  from  Government,  does  it  not  stand 
to  reason  that  Government  in  its  present  financial  pressure  should 
follow  the  same  exami)le  and  get  men  on  lower  salaries  than  what 
the  Engineers  in  the  P.  W.  D.  are  getting  ?  That  a  poor  salary- 
brings  along  with  it  a  low  .scale  of  morality  is  not  a  deniable  fact, 
and  can  it  not  be  inferied  that  Government  by  expecting  )5eoj)le  to 
undertake  grave  responsibilities  on  low  salaries  holding  out  no 
chance  of  increase  is  but  giving  countenance  to  the  gradual  rise  of 
weakness  of  purpo.se  in  a  IxmIv  of  public  servants  ?  With  the 
growth  of  years  their  wants  will  increase,  l)ut  not  their  income, 
and  how  are  they  to  make  two  ends  meet  !  They  will  do  it  some- 
how like  the  Head  Constable  in  the  Bengal  Police,  who,  though 
drawing  as  pay  only  ten  rupees,  is  expected  to  kee])  a  |)ony  which 
costs  him  Rs.  10,  and  he  does  it,  but  surely  not  at  his  own  ex- 
pense !   !   ! 

Tliis  is  not  unknown  to  Government,  and  still  it  is  tolerated. 
However,  I  am  afraid  I  am  digressing  from  my  jioint. 

The  recent  rule  provides  that  in  case  where  an  officer  of  the 
P.  W.  D.  is  to  be  a  District  Engineer,  the  proceduie  applicable  to 
the  case  of  outsiders  is  not  nece.s.sary  ;  this  means  in  ))lain  words 
that  any  post  of  District  Engineer  whose  pay  will  be  above  the 
ordinary  scale  as  is  tlrawn  by  present  outsider  native  District 
Engineers,  or  where  Government  may  be  ])leased  to  transfer 
Provincial  Works  to  Boards,  it  will  no  longer  be  their  fate  to  look 
for. 

The  recent  appointment  made  by  Government  in  the  District 
Engineer  of  Hooghly  establishes  the  tiiith  of  my  statement.  A 
native  Executive  Engineer  from  the  P.  W.  D.,  with  whom  evidently 
they  were  at  a  loss  to  make  out  what  to  do,  has  been  thrust  upon 
the  District  Board  of  Hooghly,  where  before  there  was  a  i-etired 
Executive  Engineer  of  the  P.  W.  D.,  and  whom  the  Distiict  Board 
wanted  to  replace  by  a  lowly  ]jaid  officer.  The  Government  wanted 
to  tran.sfer,  and  has  done  so,  since  1st  April,  certain  ])rovincial  roads 
to  the  charge  of  the  Board,  and  as  they  were  to  be  sup))lied  with 
grants-in-aid  for  the  maintenance  of  those  roads,  insisteil  ujjon  the 
Board  to  take  an  officer  of  the  P.  W.  D.,  as  otherwise  the  sanction 
for  an  outsider  as  District  Engineer  would  not  be  permitted. 

Tliis  had  led  to  the  ajipointment  of  a  P.  W.  D.  officer  as  District 
Engineer  of  Hooghly,  and  in  the  absence  of  any  authorised  lules 
for  the  procedure,  the  ])ublication  of  the  I'ecent  rule  has  been  found 
imperative,  as  for  want  of  this  the  appointment  of  this  officer  has 
not  yet  appeared  in  the  local  Gazette. 

By  this  apjjointment  has  not  Government  done  grave  injustice 
to  the  other  District  Engineers  ?  Is  there  not  any  one  among  them 
worthy  of  being  able  to  hokl  charge  of  the  Trunk  road  ?. 

What  is  there  extraordinary  on  that  road  that  it  would  be  doing 
an  act  of  sacrilege  a-s  it  were  by  allowing  it  to  be  touched  by  a 
"  pariah"  District  Engineer  .' 

If  so,  what  is  then  the  necessity  of  framing  such  hard  i"estric- 
tions  in  the  appointments  of  District  Engineers  in  general  ? 

[f  they  do  not  enjoy  the  cfinfidence  of  Government  of  being  able 
to  be  trusted  witli  Provincial  Works,  there  ought  to  be  a  clause  in 
the  Act  openly  ex])laining  that  when  such  works  are  to  be 
made  over  to  the  Boards,  these  Disti'ict  Engineers  shall  have  to 
make  room  for  officers  of  the  P.  W.  D.  Alas  !  ))oor  District  Engi- 
neers of  Bengal  !  With  great  difficulty  some  of  you  after  a  hard 
struggle  in  an  unemjjloyed  life  have  succeeded  in  ol)taining 
District  appointments,  but  the  day  is  not  distant  when  you  shall 
have  to  submit  to  the  caprices  of  Government,  and  yield  your 
jJaces  to  men  from  the  regular  P.  W.  D.  when  the  interests  of  the 
Government  will  be  at  stake. 

Before  long  the  develojiment  of  the  policy  just  begun  by  Govern- 
ment will  have  effect,  and  the  few  native  Engineers  now  in  the 
list  of  the  Government  of  Bengal  will  gradually  be  placed  in 
ehai"e  of  District  works  along  with  the  transfer  of  Provincial 
Works  tf)  tlie  District  Boaixls. 

While  by  such  transfers  the  outsider  District  Engineers  will  be 
great  sufferers,  it  will  no  dovibt  be  hailed  with  satisfaction  by  the 
junior  As*l*tiint  Engineers  from  f!oo|)ers  Hill,  by  whom  these 
Mendters  of  the  service  are  looked  n]>ii)i  as  proving  a  great  block 
to  their  prosf)ectH  in  the  Department,  which  lias  practically  been, 
and  will   before   long  completely   be,   their  monojjoly. 

R.  M.  B. 
Calcutta  ;  Jtine  1,  1888. 


yiteviirg  flotias. 


"  Improved  Systems  of  Chaining   for  Land  and   Engineering 

SCRVBTS."     By    William  Mann    Thompson,   M.  A.,  B.  E.,  Asoc. 

M.  Imtitate  C.  E.  Pro  Institute  C.  E.  1888. 

There  are  two  metho<ls  of  chaining  described  in  this  pamphlet 
adapted  respectively  for  working  in  the  heavy  traffic  of  a  crowd- 
ed city  and  in  the  most  open  country  districts  where  there  is 
nothing  to  interfere  with  the  use  of  long  lengths  of  steel  bands. 
Of  the  two  systems,  the  first  had  its  origin  in  the  necessity  that 
existeil  of  having  some  good,  quick  and  reliable  method  for 
measuring  traverse  and  working  lines  in  carrying  out  the  detail 
trignometrical  and  sewerage  survey  of  Sydney.  Here  where 
all  details  in  the  shape  of  buildings,  existing  lines  of  drains, 
watercourses  amd  property  boundaries  had  to  be  sliown  with 
great  accuracy  the  old  system  of  chain  surveying  was  found 
luisatisfactory  and  had  to  be  abandoned. 

The  chain  was  done  away  with  and  a  steel  riband  \  inch  wide 
and  jV  inch  thick  was  .substituted  and  this  riband  was  furnished 
with  adjustable  handles  so  that  its  length  could  be  made  to 
agree  with  the  standard  laid  down  at  Sydney  Observatory.  To 
obviate  the  source  of  error  which  exists  when  the  back  end  of  the 
chain  is  held  by  hand,  a  contrivance  was  designed  whereby  the 
whole  weight  of  the  back-chainman  might  be  applied  to  resist 
the  strain.  It  consisted  of  a  board  18  inches  long  by  14  inches 
broad  on  which  was  nailed  a  leather  pad  to  act  as  a  cushion  for 
a  man's  knees  ;  to  the  front  of  the  board  was  attached  a  brass  slide 
worked  by  a  large  railled-headed  screw  and  capable  of  a  forward 
and  backward  movement.  The  front  end  of  the  slide  terminated 
in  a  hook  to  which  the  chain  was  fastened,  the  end  of  the  chain 
having  a  special  handle  with  a  loop  attachment  into  which  the 
hook  worked  ;  the  handle  was  also  furnished  with  a  small  steel 
kiiife-edge.  Again  to  get  rid  of  the  error  arising  from  the  appli- 
cation of  different  tensions  to  the  chain,  a  small  spring  balance 
(capable  of  registering  a  pull  of  301bs.)  was  jjlaced  on  the  leading 
end  of  the  riband  and  a  pull  of  about  161bs  applied  to  the  chain. 
A  small  ))lum-bob  was  suspended  from  a  hole  in  the  forward  end 
of  the  riband  and  the  distance  of  its  point  from  the  knife-edge  on 
the  back  end  was  accurately  adjusted  to  the  Observatary  standard. 
The  average  i-ate  of  progression  by  this  method  is  from  20  to 
2,')  chains  per  hour,  and  the  .system  would  apjiear,  from  the  tables 
inserted,  to  give  excellent  results. 

In  the  second  system,  that  of  chaining  by  means  of  a  long 
wire,  the  chain  can  be  used  in  either  of  three  different  ways  : — 1st 
with  constant  tension  and  supports  at  short  intervals  ;  2nd  with 
constant  tension  and  supports  only  at  the  extremities  in  which  case 
there  is  a  correction  for  .sag  ;  3rd  with  varying  tension  and 
supports  only  at  the  extremities.  For  either  of  these  methods 
a  long  light  steel  riband  /j  inch  broad  and  of  about  lib  to  350 
links  should  be  used,  and  the  most  convenient  way  is  to  have  it 
made  in  1  chain  lengths  fastened  together  so  as  to  be  able 
to  lengthen  or  shorten  the  chain.  The  most  convenient 
length  for  ordinary  purposes  is  5  chains  as  it  gives  tlit- 
best  results  and  involves  less  calculation  for  corrections. 
In  using  these  ribands  the  angle  of  elevation  or  depression 
is  taken  with  a  theodolite  and  the  measurement  is  made  with 
the  riband  from  the  horizontal  axis  of  the  instrument  to  the 
point  observed,  the  horizontal  distance  being  afterwards  deduced. 
There  is  not  much  to  choose  between  the  three  methods.  The 
first  method  presents  the  difficulty  of  correctly  lining  the  sup- 
port but  involves  less  calculation  than  the  second  and  third  which 
are  better  adapted  for  rough  and  broken  country.  The  second 
requires  correction  for  sag  and  in  the  third  the  tension  must  be 
adapted  to  the  lengths  but  tables  are  given  in  the  pamphlet 
whereby  the  labour  of  computing  the  correction  for  sag  and  the 
proper  tension  is  reduced  to  a  minimum.  Although  these  methods 
of  chaining  have  not  been  employed  in  this  country  similar  chains 
have  been  made  use  of  principally  as  chains  of  reference,  and  the 
long  chain  was  used  in  the  Survey  of  the  Andaman  Islands  as  a 
check  on  the  measurements  of  the  base-lines. 
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EDEN  SANITARIUM,  DARJEELING. 

The  objects  of  the  Sanitariuiu  arc  thus  described  in 
the  meinoranduni  of  the  late  Lieutenant-Governor,  the 
Honourable  Sii-  Ashley  Eden,  appointing  a  Committee 
to  decide  upon  the  site  of  the  new  building. 

'•  Now  that  the  tramway  has  been  brought  into  Dar- 
jeeling,  and  that  sanitarium  is  placed  in  direct  and  easy 
communication  with  Calcutta,  and  with  most  of  the 
ci%'il  stations  of  Bengal,  and  now  that  tea  planters  from 
the  unhealthy  Dooars  and  the  Terai  can  reach  this 
station  easily  and  without  exposure  in  a  few  hours,  the 
question  of  providing  a  good,  well  organized  European 
hospital  for  the  comfortable  reception  of  patients  and 
convalescents  from  the  i)lains,  forces  itself  upon  the  con- 
sideration of  Government. 

"  I  have  already  received  representations  regarding 
hospital  accommodation  for  sick  persons  and  convalescents 
connected  wth  the  Eastern  Bengal  Railwaj^  the 
Northern  Bengal  Railway,  and  the  Darjeeling  Tramway  ; 
and  it  appears  that  if  nothing  else  be  done,  some  arrange- 
ment must  at  once  be  made,  in  communication  with  the 
managers  of  those  lines,  for  supplying  a  great  and 
growing  need  of  this  sort.  But  as  Darjeeling  increases, 
— and  it  is  now  increasing  dail)' — we  shall  have  to  provide 
hospital  accommodation  for  the  permanent  residents  of 
the  station  and  district.  There  are  the  tea  planters  and 
their  assistants  scattered  about  all  over  the  district, 
some  of  them  placed  in  very  unhealthy  situations.  Cases 
in  which  young  men  are  brought  in  suffering  from  fever 
of  a  severe  type  for  medical  attendance  are  very  common, 
and  a  difficulty  is  fre([uently  found  in  providing  them 
with  accommodation  during  their  illness.  The  hotels 
and  boarding  houses  are  generally  full,  and  a  sick  person 
is  not  always  a  welcome  inmate  in  a  public  establish- 
ment of  that  sort ;  and  it  is  feared  that  many  useful 
men  have  lost  their  lives  in  the  Dooars  and  the  Terai, 
who  would  at  once  have  come  up  for  treatment,  if  a 
comfortable  hospital  existed  for  their  reception.  Then, 
again,  there  are  many  cases  of  persons  residing  in  out- 
lying plantations,  who  desire  attendance  during  their 
confinement,  who  can  only  obtain  it  at  an  enormous 
expense,  altogether  be^'ond  their  means,  and  who  are  not 
within  reach  of  the  Civil  Surgeon  ;  and  cases  are  not 
tmknown  in  which  it  has  been  found  impossible  to 
procure  accommodation  for  such  cases  here  on  any 
t«rm8. 

"  But  besides  these,  there  are  frequent  cases  in  the 
mofussil  stations  of  persons  pulled  down  after  severe 
sickne&s  or  suffering  from  obstinate  disease,  who  are 
imable  to  take  the  change  to  sea  which  richer  persons 
could  afford,  but  for  whom  a  change  and  careful  medical 
attendance  are  absolutely  necessary.  There  are  also 
persons  who  could  undergo  operations  in  the  cool  climate 
of  the  hills,  which  they  could  not  bear  in  the  heat  of  the 
plains.  Lastly,  there  are  patients  convalescing  in  the 
Calcutta  hospitals,  to  whom  a  change  to  a  convalescent 
ward  in  Darjeeling  would  be  of  the  utmost  import- 
ance. 

"  It  therefore  seems  to  mc  that,  as  a  European  hos- 
pital has  to  be  built,  we  should  not  keep  in  mind  only 
the  ref{uircments  of  Darjeeling,  but  of  the  province 
generally.  *  •  *  * 

I  do  not  wish  the  hospital  to  be  a  charity  hospital.  It 
should  pay  its  expeases,  the  building  having  once  been 
provided  and  equipped.  I  am  disposed  to  give  a  grant 
from  Provincial  services  of  Rs.  .50,000  to  Rs.  60,000  for 
the  purpose  of  establishing  the  hospital  provided  such  a 
hospital  in  erected  as  shall  afford  accommodation  to  in- 
valids from  all  parts  of  the  Lower  Provinces.  The  fees 
should  be  so  fixe<l  that  they  afford  a  reasonable  prospect 
of  the  hospital  covering  its  expenses." 

The  foregoing  was  written  in  .Juno  18S1,  and  the  Sani- 
tarium was  completed  in  August  1882  and  ready  for  occu- 
pation in  the  following  October. 


The  site  selected  is  a  small  detached  hill  in  the  centre 
of  the  station,  the  top  of  this  hill  has  been  cut  down  and 
a  level  space  of  about  two  acres  obtained.  In  a  sanitary 
point  of  view  this  site  is  perfect,  for  on  all  sides  but  one 
the  hill  falls  away  steeply. 

The  building  with  its  out-offices,  on  which  nearly 
Rs.  1,70,000  was  expended  by  Government  before  it  was 
completed,  is  ornamental  and  forms  one  of  the  most 
striking  features  of  the  station.  The  shape  is  that  of 
three  sides  of  a  square,  the  centre  or  front  block  being 
for  the  accommodation  of  first  class  patients,  the  two 
wings  for  second  and  third  class  patients  respectively.  The 
building  is  double-storied  and  separate  dining  and 
sitting-rooms  are  provided  for  the  use  of  the  patients  of 
each  class. 

For  first  class  patients  sixteen  separate  bed,  dressing 
and  bath  rooms  are  provided,  each  set  of  rooms  being 
entirely  private.  On  the  upper  floor  there  are  a  sitting 
room  and  a  dining  room  for  ladies,  and  on  the  lower 
floor  the  same  common  rooms  for  gentlemen. 

The  second  class  wards  are  divided  into  small  rooms 
each  containing  two  beds,  and  provide  accommodation 
for  20  patients  in  all.  On  each  floor  there  are  separate 
sitting  and  dining  rooms,  so  that  one  floor  can,  if  required, 
be  given  up  for  female  patients. 

The  third  class  patients  are  accommodated  in  a  general 
ward  containing  ten. beds  on  each  floor,  or  twenty  beds 
in  all. 

For  them  also  there  are  separate  .sitting  and  dining 
rooms  on  each  floor. 

The  advantages  offered  by  the  Sanitarium  of  a  change 
to  the  hills  and  treatment  in  a  comfortable  semi-private 
hospital  during  illness  or  convalescence,  or  when  suffering 
from  the  effects  of  long  continued  residence  in  the 
plains,  are  of  inestimable  value. 

The  outer  walls  in  the  lower  storey  are  built  of 
rubble  stone  masonry  in  lime  mortar  ;  those  in  the  upper 
storey,  and  all  the  partition  walls  consist  of  framing 
of  local  timber  filled  in  with  brick  nogging,  plastered  on 
both  sides. 

All   exterior  ^voodwork   exposed  to    the    weather   is  of 
Moulmein  teak  and  that  in  the  remainder  of  the  building, 
such  as   posts,  post  plates,  floor  joists,  and  roof  trusses 
rafters,  &c.,  &c.  is  of  local  wood. 

The  roof  is  covered  with  Moulmein  teak  shingles, 
.secured  to  teak  battens. 

The  doors,  windows,  roof  ventilators,  barge  boards, 
eaves  boards,  ornamental  gables,  spear  heads,  finials, 
verandah  railings,  stairs,  and  all  joiner's  work  are  of 
teak  wood. 

The  Chimney  shafts  are  of  terra  cotta. 

There  is  a  stone  ware  ])erforated  damp  proof  course 
in  all  the  walls,  immediately  below  the  floor  joists. 

The  building  was  designed  by  Mr.  E.  J.  Martin, 
M.  Inst  C.  E.,  F.  R.  I.  B.  A.,  late  Architect  to  the  Govern- 
ment of  Bengal.  Messrs.  Mitchell  and  Rumsey  were  tht 
contractors  for  the  work. 


DRAINAGE  OF  TOWNS  BY  OPEN  DRAINS. 

Bv  H.  W.  Hughes,  C.E. 
IV. 

The  table  subjoined  gives  the  velocity  and  discharge  of 
open  drains  of  the  sections  given  in  the  plates  running  full 
at  inclinations  of  from  1  in  50  to  1  in  2,000. 

From  an  inspection  of  these  tables,  and  bearing  in 
mind  the  limits  of  velocity  fixed,  Ave  find — 

(i.)  That  in  6"  drains  running  full  they  may  be  laid 
with  even  a  steeper  fall  than  1  in  .50,  but  they  should 
not  have  less  than  1  in  150  feet. 

(ii.)  That  in  9"  drains  the  inclination  should  not 
exceed  1  in  100,  nor  should  it  be  ever  less  than  1  in  250 
under  any  circumstances. 

(iii.)  That  in  12"  drains  the  inclination  should 
not  be  more  than  1  in  150  nor  less  than  1  in  500. 
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E.  J.  MARTIN, 

Superintending  Engineer 
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(iv.)  That  in  15"  drains  the  slope  should  not  be 
more  than  1  in  200  or  less  than  1  in  750. 

(v.)  That  in  18"  drains  the  greatest  allowable  in- 
clination is  1  in  300,  and  the  lowest  runniny  full  1  in  900. 

(vi.)  That  21"  drains  should  not  have  a  steeper  fall 
than  1  in  350  nor  less  than  1  in  1,500. 

(vii.)  That  in  24"  drains  the  slope  should  not  ex- 
ceed 1  in  450  or  be  less  than  1  in  2,000. 

These  figures  are  supposing  all  the  drains  to  be  con- 
stantly full,  but  in  practice  this  will  be  seldom  so,  and  the 
minimum  slopes  should  be  somewhat  steeper  than  above 
given  ;  discharge  for  drains  of  the  .same  dimensions  flowing 
half  full  and  will  be  of  assistance  in  deciding  this  question. 

Where  only  a  gentle  fall  is  available,  a  drain  of  larger 
section  should  be  provided,  but  on  the  other  hand  it  is  no 
use  to  construct  a  large  sized  drain  unless  there  is  suffici- 
ent drainage  to  fill  it,  as  otherwise  a  sufficient  velocity- 
will  not  be  maintained,  this  question  of  fixing  the  fall  and 
cross-section  of  drains  is  one  that  calls  for  much  care  and 
patience,  as  on  its  being  properly  done  the  success 
of  the  scheme  mainly  depends  ;  for  although  excellent  ar- 
rangements may  be  made  in  other  respects  if  the  system 
fails  in  this  it  can  never  be  thoroughly  efficient. 
Flushing  arrangements  for  o])en  drains. 

The  operation  of  flushing  consists  in  letting  a  quantity 
of  water  into  the  drain  at  certein  points  of  its  course,  with 
a  sudden  rush  so  as  to  sweep  away  all  impurities  adhering 
to  the  drain.     The  efficiency  of  flushing  depends 

1.  On  the  quantity  of  water  used. 

2.  On  the  duration  of  the  rush. 

3.  On  the  arrangements  made  for  suddenly  releas- 
ing the  water. 

The  first  two  points  may  betaken  together,astheduration 
of  the  rush  naturally  depends  on  the  quantity   of  water. 

As  a  rule  the  water  should  be  led  by  pipes  to  the 
upper  end  of  every  drain,  and  be  let  into  it  under 
pressure,  the  quantity  of  water  ought  to  be  enough  to 
maintain  a  constant  flow  for  at  least  half  an  hour  with 
the  drain  at  the  head  running  full,  as  the  smaller 
drains  discharge  into  the  larger  ones  the  quantity  of  water 
would  be  greatly  augmented  by  the  time  it  reached  a 
point  where  the  drain  was  of  any  size,  but  it  might  be 
advisable  to  have  additional  flushing  arrangements  in 
certain  places  and  every  case  would  require  to  be  decid- 
ed according  to  the  particular  necessities  of  the    locality. 

With  regard  to  the  third  point,  generally  the  quantity 
of  water  let  into  the  drain  at  the  head  would  insure 
a  good  rush  of  water  there. 

At  other  points  it  might  be  necessary  to  provide  a 
series  of  self-acting  sluices  to  lead  up  the  water  to  a 
certain  depth  in  the  main  drains  before  it  was  let  out. 

This  paper  does  not  pretend  to  be  an  exhaustive 
treatise  on  the  subject  and  only  general  principles  are 
touched  upon.  Details  of  pumps,  pipes,  sluices  &c.,  &c., 
are  therefore  not  given,  and  moreover  every  locality  has 
its  own  particular  requirements  and  the  Engineer  would 
naturally  decide  such  minor  details  accordingly. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK 
XXXIV. 

Louvre  boarding  in  Segments  of  Verandah  Arches. 


Iteius  per  39  s.  ft. 

No.  or 
Quantity. 

Rate. 

Amount. 

Total. 

(1) 

(2) 

(3) 

(4) 

(5) 

Labor. — 

Carpenters            No.  ... 

20 

Coolies                     „     ... 

4 

Carts                       „     ... 

i 

Sundries                  „     ... 

a> 

Materials. — 

-2 

0 

0 

Teak  wood,  with 

'u 

C 

Q 

waste                c.  ft.  ... 

8-65 

> 

Iron  work              lbs.  ... 

U-4 

Sundries 

Petty  Establishment   ... 

... 

Total  per  39  s.  ft. 

... 

and  per  s.  ft. 

... 
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LIMES  AND  CEMENTS. 
II. 

Ok  poor  lime  sufficient  mention  hiv*  been  maxle  and  I  now 
propose  discussing  hydraulic  limes.  These  may  be  defined 
as  limes  contaimng  after  burning  enough  free  quicklime 
to  allow  of  an  appreciable  amount  of  slaking  taking  place. 
The  amount  of  free  ipiicklimo  present  will  regulate  the 
rapidity  and  intensity  of  the  slaking  action.  The  presence 
of  clay  in  the  stone  calcined  regulates  the  amount  of 
slaking.  If  there  was  in  the  original  stone  sufficient 
clay  to  unite  with  all  the  lime  under  the  action  of  heat, 
then  no  slaking  action  will  take  place,  and  we  shall  have 
a  cement.  If  a  little  free  lime  is  left  then  an  eminently 
hydraulic  lime  is  the  result,  if  a  larger  (juantity  of  free 
lime  is  found  after  calcination  then  a  fairly  hydraulic 
lime  ensues,  and  if  there  is  very  much  lime  and  a  very 
little  clay  then  the  class  of  slightly  hydraulic  limes  is 
attained.'  If  clay  or  soluble  silica  or  magnesia  or  certain 
alkalies  are  present  in  the  limestone,  then  we  may  look 
for  the  production  of  a  hydraulic  lime  after  calcination. 
Of  these  the  most  important  is  clay.  It  has  the  power 
of  reducing  the  slaking  action  and  of  enabling  the  lime 
in  combination  with  it  to  set  hard  under  water  and  without 
the  access  of  air.  From  8  to  27  per  cent,  of  clay  in  com- 
bination with  from  92  to  73  per  cent,  of  carbonate  lime  is 
neces.sary  in  stones  required  to  produce  limes  ranging  from 
the  slightly  to  the  eminently  hydraulic.  When  lime  is  burnt 
in  the  presence  of  clay  which,  as  a  rule,  is  a  chemical 
combination  of  alumina,  silica  and  iron,  and  probably 
some  soda  or  potash,  there  results  after  slaking  hydraulic 
limes.  These  last  three  favor  the  formation  of  silicates 
and  aluminatcs  of  lime  and  help  them  to  be  produced 
at  a  lower  temperature  than  could  be  done  without  their 
presence.  In  fact,  they  act  as  fluxes.  The  .silicate  of 
lime  is  formed  with  less  heat  than  the  aluminate  of  lime. 
When  the  burning  has  been  completed,  these  compounds 
in  the  presence  of  a  little  free  lime  and  water  unite  with 
one  another  to  form  further  compounds  which  have  the 
power  of  setting  under  water.  The  amount  of 
burning  depends  upon  the  kind  of  stone.  Where 
alumina  predominates  there  a  greater  amount  of  heat 
will  be  neces.sary,  than  where  less  alumina  and  more  silica 
is  found.  In  this  country  one  finds  a  very  remarkable  hy- 
draulic stone  of  very  variable  combinations  of  clay  and 
lime  in  what  is  known  as  kunkur.  The  hardest  kinds  of 
kunkur;  such  as  those  of  most  service  in  road  making, 
have  not  more  than  10  per  cent,  of  clay,  and  probably  less. 
This  is  best  and  most  easily  ascertained  by  watching  the 
slicing  action  after  calcination,  and  the  amount  of  heat 
given  oil,  the  increase  in  volume,  and  the  rapidity  of  the  ac 
tion.  If  slightly  hydraulic  one  will  look  for  results  consider 
ably  less  than  are  found  in  slaking  fat  limes,  and  as  the 
hydraulicity  increases  so  the  slaking  intensity  diminishes. 
In  burning  nodules  of  kunkur  rich  in  clay,  and  afterwards 
slaking  and  screening  them,  it  will  be  remembered  that 
very  often  a  large  quantity  of  unslaked  nodules  arc  left 
on  the  wrong  side  of  the  screen.  This  shews  that  they 
are  not  hydraulic  limestones,  but  must  be  classed  as  ce- 
ments, because  they  have  sufficient  clay  to  chemically 
combine,  under  the  influence  of  heat,  with  all  the  lime  in 
the  stone  and  conseqnently  there  is  no  free  lime  left  to 
cause  the  slaking  action  necessary  in  hydraulic  limestone. 
In  such  a  case,  if  these  unslakable  nodules  be  ground  up 
in  a  mortar  mill  and  mixed  with  the  slaked  lime,  a  very 
hard  mortar  will  be  obtained.  There  is  a  theory  that  the 
mixing  in  one  pan  of  lime,  cement  and  soorkee  or  sand  will 
form  a  mixture,  part  of  which  sets  quickly  and  part  slowly, 
and  that  the  two  settings  at  different  times  are  injurious  to 
the  strength  of  the  masonry.  This  may  be  so,  but  I  have 
not  founcTit.  There  seems  to  be  a  similarity  between  these 
kunkur  nodules  with  excess  clay  in  combination,  and  the 
nodules  found  in  various  parts  of  Europe  from  which 
natural  cements  arc  formed.  With  7nr>rtar  made  from  fat 
lime  and  sand  or  ashes,  the  .setting  action  is  so  slow  that 
there  is  practically  no  harm  in  mixing  a  large  quantity 
and  using  yesterday's  mortar  for  to-day ;  but  with  hy- 
dratdic  mortars  the  case  is  different    and  they  should  be 


made  fresh  and  fresh.  The  proportion  of  sand  ashes  or 
soorkee  to  bo  mixed  will  depend  on  circumstances,  and 
on  the  kind  of  lime  in  u.se.  The  lime  should  be  slaked 
not  long  before  making  the  mortar,  as  it  is  stronger  in 
this  case.  The  general  specification  given  is,  1  measure 
of  (|uicklime  in  lump  to  be  added  to  2  measures 
or  more  of  sand  or  ashes.  Where  the  lime  is  only  slightly 
hydraulic,  it  will  be  necessary  to  use  soorkee  in  place  of 
the  sand,  say  1  qiucklime  to  2  soorkee  ;  where  fairly 
hydraulic  a  good  specification  wo\dd  be  1  quicklime,  1 
sand  and  1  soorkee.  Thus  the  first  mixture  quoted  could 
servo  for  good  hydraulic  and  eminently  hydraulic  limes. 
In  every  case  the  ingredients  nuist  be  thoroughly  incor- 
porated and  bricks  soaked  and  masonry  kept  wet  for  3 
weeks  or  a  month. 

Another  method  of  gaining  hydraulic  limes  i.s  by  thi' 
calcination  of  carbonates  of  magnesia.  These,  too,  give  oft 
carbonic  acid  and  water,  but  they  differ  from  the  carbon- 
ates of  lime  in  one  remarkable  I'espect ;  when  water  is 
thrown  on  the  calcined  lumps  they  do  not  slake,  but  form 
a  paste  with  the  water  which  has  a  great  tendency 
to  set.  They  are  of  great  value  when  obtainable. 
These  magnesian  limestones  are  of  great  use,  and  exten- 
sively introduced  into  the  formation  of  Scott's  or  Selenitic 
Cement,  w^hich  is  made  either  by  the  passing  of  fumes  o\ 
sulphur  through  hydraulic  limes  or  by  the  addition  ot 
sulphate  of  lime  in  a  finely  powdered  condition  to  the 
hydraulic  lime.  The  amount  added  depends  on  the  hy- 
draulicity of  the  lime  used.  The  average  amount  is  some 
5  per  cent. 

So  far  as  regards  natural  cements  what  has  already 
been  said  about  some  of  the  kunkur  limestones  goes  to 
prove  that  in  some  parts  of  this  country  there  are  kinds 
of  kunkur,  nodular  in  form,  as  a  rule,  which  possess  the 
necessary  amount  of  clay  to  unite  with  all  the  lime  and 
so  prevent  slaking  when  water  is  added  after  calcination. 
Such  stones  are  natural  cement  producers.  Where  the 
necessary  amount  of  clay  is  not  fovnid  in  the  hydraulic 
limestone  to  form  cement,  it  would  be  quite  possible,  with 
good  machinery,  to  pidverize  the  stone,  and  mixing 
it  with  some  suitable  clay  in  tanks  constructed  for  the 
purpose,  to  thoroughly  incorporate  the  clay  and  crushed 
stone  and  so  introduce  into  intimate  connection  the  lime 
and  clay.  This  mixture  being  allowed  to  settle,  and 
excess  water  run  off,  the  creamy  sediment  is  left  to  evapo- 
rate till  balls  can  be  made  out  of  it.  These  balls  are 
reburnt  and  after  a  proper  amount  of  calcination  finely 
powdered  when  a  cement  will  be  the  result.  Concern- 
ing the  amount  of  calcination  necessary,  the  materials 
used  will  serve  as  a  guide.  The  natural  cement-bearing 
stones  of  Europe,  as  a  rule,  contain  either  iron  or  soda  or 
potash,  and  sometimes  all  of  these  in  minute  quantities, 
and  their  presence  will  neces.sitate  a  burning  at  a  low 
temperature  only.  Such  cements  sot  very  (juickly,  but 
are  never  very  strong.  On  the  other  hand,  if  the  hydrau- 
lic limestone  spoken  of  above  contains  only  lime  in  amal- 
gamation with  silicate  of  alumina,  and  the  clay  added  be 
fairly  pure  silicate  of  alumina,  then  the  amount  of  heat 
necessary  will  be  excessive.  We  know  that  it  is  only  at  very 
high  temperatures  that  lime  and  alumina  have  sufficient 
attraction  for  one  another  to  chemically  combine  and  form 
aluminate  of  lime.  After  this  for  the  aluminates  and 
silicates  to  combine  themselves  and  form  other  compounds 
which  have  the  power  of  .setting  hard  in  the  presence  ot 
water,  more  heat  is  required.  In  the  case  of  Portland  ce- 
ments of  the  best  kind  the  stuff  is  burnt  up  to  the  point 
of  vitrification,  i.e.,  it  only  just  escapes  being  vitrified. 
Cements  so  produced  are  slow  setting,  but  very  hard  and 
good.  Experiment  is  the  great  need  and  indefatgiabh? 
exertion.  There  are  hundreds  of  Government  servants 
in  the  Department  of  Public  Works  who  have  rare  oppor- 
tunities of  making  cements,  or  at  all  events  of  improving 
the  lime  used  in  mortar.  What  is  meant  to  be  under- 
stood is  the  taking  of  certain  quantities  of  limes  of 
various  kinds  and  the  mixing  them  with  varying  (pian- 
tities  of  clays,  and  after  intimate  incorjioration  the  burning 
of  these  at  different  temperatures.     Then  will  come   the 
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pulverizing  and  the  sifting  and  last  of  all  the  experiment  I 
If  we  all  had  a  trial  at  this  some  one  would  undoubtedly 
exclaim  "  Eureka"  and  make  tracks  for  the  India  Patent 
Office.  Cement  has  been  made  in  this  country  and  was 
not  a  financial  success.  But  that  is  no  reason  why  some 
one  else  should  not  make  money  out  of  it  now.  Perhaps 
this  is  being  done.  The  object  of  this  article  is  not  to 
attempt  to  instruct,  but  to  try  and  stimulate  men  to  the 
making  experiments  to  improve  the  lime  and  cement  mor- 
tars of  India. 

No — Sam. 


NOTES   FROM   HOME. 


(From  our  oimi    Correspondent.) 

A  VERY  interesting  paper  was  recently  read  by  Mr. 
Walton  before  tlie  Civil  and  Mechanical  Engineer's  Society  on 
Railways  for  rural  and  undeveloped  districts.  Taking  the 
receipts  for  purely  agricultural  lines  at  from  £7  to  £10  per 
mile,  Mr.  Walton  set  himself  tlie  task  of  showing  that  a 
line  could  be  constructed  to  give  a  reasonable  remuneration  on 
this  low  revenue  taking  the  expenses  at  50  per  cent.  He  gives 
as  a  model  a  line  of  something  over  1 1  miles,  the  total  cost 
of  which  he  puts  at  £41,154  or  £3,614  per  mile.  In  this 
estimate,  land  is  put  down  at  £6,833.  There  are,  however, 
very  few  localities  in  this  country  where  land  for  an  eleven 
mile  line  could  be  got  for  this  money.  Indeed,  the  estimate 
is  really  a  low  estimate  for  a  tramway  on  ready  made  roads. 
The  paper  nevertheless  is  full  of  useful  hints  on  the 
subject  and  should  be  read  by  all  intere.sted  in  the  consti-uc- 
tion  of  light  railways  in  rural  districts. 

A  House  of  Lords  Select  Committee  last  week  after  a 
long  inquiry  threw  out  the  Glasgow  Subway  Bill  authorizing 
the  construction  of  subways  six  miles  in  length  to  be  worked 
with  tram  cars  in  Glasgow. 

The  London  and  North- Western  Railway  have  decided 
upon  a  somewhat  novel  experiment  with  regard  to  their 
Canal  tr.affic.  The  Company  own  the  Shropshire  Union 
Canal,  and  they  have  determined  to  try  the  effect  of  having 
locomotive  engines  to  draw  the  Canal  boats  instead  of  horses. 
Orders  have  been  accordingly  given  for  the  construction  of 
sexeral  engines  of  small  pattern  to  run  on  sets  of  rails  to  be 
laid  alongside  the  Canal.  New  Canal  boats  are  being  built. 
The  experiment  will  be  made  between  Chester  and  Shrews- 
bury. 

After  a  long  period  of  "  short  time,"  notices  were  last 
week  posted  in  the  London  and  North-Western  Railway 
Works  at  Crewe,  intimating  tliat  the  workmen  would  be 
required  to  work  on  Saturdays  in  future.  This  notice  affects 
over  6,000  men.  Since  September  the  works  have  been  closed 
on  Friday  evening  until  Monday. 

An  official  communication  has  been  received  at  Crewe 
that  the  Duke  of  Cambridge  will  visit  that  railway  centre 
on  the  9th  of  June  to  open  the  Queen's  Pai-k,  the  gift  of 
the  London  and  North-Western  Railway  Company  to  Crewe 
and  also  to  review  the  newly  formed  battalion  of  Railway 
Volunteer  Engineers. 

From  Duncan's  Tramway  Manual  just  published,  it  appears 
that  the  working  expenses  of  the  tramways  of  this  country 
are  about  75-5  per  cent  of  the  gross  receipts  and  the  net 
earnings  are  equal  to  about  5|  per  cent  on  the  capital  ex- 
pended. On  the  Railways  of  the  United  Kingdom  the 
working  expenses  are  52  per  eent  of  the  gross  receipts 
and  the  net  earnings  are  equal  to  3'99  per  cent  on  the 
capital  expended.  The  average  cost  per  mile  of  Railway  is 
£42,848  while  for  the  tramways  the  cost  is  £14,825  or 
about  one-third  that  of  the  Railways. 

The  London  Chatham  and  Dover  Railway  Company's  new 
Channel  Steamer  Express  has  made  18  knots  per  hour  on 
the  measured  mile,  steaming  at  half  speed  this  being  the 
highest  record.  She  will  probably  be  able  to  cross  tlie 
Channel  in  a  little  over  fifty  minutes. 

It  has  been  definitely  determined  to  light  Bristol  Cathe- 
dral by  electricity,  and  the  necessary  orders  have  been  given 
for  the  work  :  the  special  condition  of  the  contract  being 
that  the  appliances  shall  in  no  way  interfere  with  or  damage 
the  walls,  arches  or  columns  along  which  the  electric  light- 
ing will  run. 

M.  Mascart  has  conducted  a  number  of  experiments 
)>efore  the  French  Physical  Society  with  a  view  to   show   the 


possible  risk  of  fire  attending  electric  lighting.  With  re- 
gard to  tlie  danger  of  tire  from  electric  lamps,  the  globes 
enclosing  cance  arc  lamps,  and  incandescent  lamps  of  32 
candle  power  were  wrapped  by  the  lecturer  in  light  green 
tarlatan  stuff,  cotton,  wool  and  similar  inflammable  material. 
At  the  end  of  20  minutes  no  carbonization  of  some  of  the 
materials  was  traceable,  but  in  two  minutes  the  gummed 
wadding  in  which  2  lamps  had  been  wrapped  burst  into 
flames  and  the  lamps  broke.  In  one  and  half  minute  an  old 
piece  of  theatre  scenery  placed  in  contact  with  a  lamp  began 
to  burn  without  flame,  and  in  six  minutes  a  cap  of  cotton 
and  black  velvet  placed  over  an  incandescent  lamp  was 
carbonized. 

The  Surveyor  of  Beckenham's  Report  on  Oil  Lighting  has 
some  interesting  figures  relating  thereto.  He  states  that 
he  had  received  two  definite  offers  to  light  the  district  with 
oil.  The  Defries  Safety  Lamp  and  Oil  Company  oftered  to 
maintain,  keep  in  repairs,  light  and  find  oil,  Ac,  for  the 
whole  of  the  district  from  sunset  to  sunrise  for  one  or  more 
years  at  £2-10  per  lamp  per  annum,  or  at  £3  for  a  district 
where  there  were  only  77  lamps.  The  second  offer  was 
similar.  They  estimated  that  if  the  77  lamps  were  lighted 
with  oil,  the  saving  would  be  £53-18  per  annum.  But  the 
majority  of  the  Board  was  unfavorable  to  the  oil  system. 

The  clause  in  the  G.  W.  Railway  Bill  which  authorized  the 
Company  to  sell  the  water  of  the  Severn  Tunnel  Springs  at 
Sudbrook  within  the  Newport  Water  District  has,  in  view  of 
the  opposition  on  the  part  of  the  Newport  Water  Company 
and  the  Town  Council,  been  abandoned  and  struck  out  of  the 
Bill. 

A  representative  meeting  has  been  held  at  Dolgelly,  Wales, 
to  take  steps  in  order  to  bring  pressure  upon  the  Govern- 
ment to  reduce  the  Royalty  cliarges  on  gold  and  silver 
mining. 

Another  discovery  of  gold  has  been  made  in  North  Wales 
which  promises  to  eclipse  the  possibility  of  Mr.  Morgan's 
famous  mine  near  Dolgelly.  Quartz  has  been  found  at 
Festiniog  about  30  miles  from  Dolgelly  which,  according 
to  the  report  of  Mr.  Lowe,  the  public  Analyst  of  Chester, 
produced  5  ounces  of  gold  to  the  ton  of  quartz.  The  Chester 
Chronicle  says  this  extraordinary  rich  find  has  created 
much  excitement  in  the  neighbourhood. 

Twenty-three  candidates  presented  themselves  at  the 
recent  examination  held  by  the  Association  of  Municipal 
Engineers  in  London.  Of  these,  fourteen  satisfied  the  Examin- 
ers and  were  granted  their  certificates  of  competency  by  the 
Council  of  the  Association.  The  next  examination  will  be 
held  in  London  in  October. 


AMERICAN  ENGINEERING  NEWS. 

(From  our  oivn  Correspondent.) 

TilK  American  Electric  Manufacturing  Company  have  just 
constructed  a  new  and  powerful  dynamo.  The  Company's 
Electrician  and  Mechanical  Engineer,  Mr.  James  J.  Wood, 
is  really  the  designer  and  constructor  of  the  machine.  This 
dynamo  has  recently  been  tried  to  test  its  strength  and  cap- 
acity, and  is  perhaps  the  most  powerful  dynamo  in  the  world 
in  respect  to  arc  lighting.  It  is  not  only  wonderful  in  its 
great  capacity,  but  in  the  perfect  automatic  manner  of 
its  regulation.  Its  weight  completed  is  3,800  pounds.  Of 
this  2,000  pounds  is  cast-iron,  750  pounds  wrought-iron, 
150  pounds  composition  ajid  900  pounds  of  copper,  200 
pounds  of  which  latter  are  on  the  armature. 

At  a  speed  of  875  revolutions  per  minute  this  dynamo 
requires  41  horse-power  to  produce  a  current  of  68  amperes 
at  4,100  volts,  giving  an  output  of  27,780  watts  in  the  com- 
mercial circuit,  or  37 -3  electrical  horse-power  and  88 -8 
per  cent,  of  commercial  efliciency.  This  is  a  very  high 
showing  for  electric  arc  light  machinery. 

Your  correspondent  a  short  time  ago  visited  the  works  of 
the  American  Electric  Company  at  their  factory  in  New  York 
City,  to  see  this  dynamo  work.  The  dynamo  was  run  on 
greatly  varying  loads,  without  any  change  of  speed.  It  was 
overloaded  by  placing  95  lamps  in  circuit,  without  any 
apparent  diminution  in  the  brilliancy  of  each  lamp,  though 
they  must  have  given  less  candle-power  than  the  1,200  nomi- 
nal for  which  the  machine  was  constructed,  that  number 
being  the  usual  standard  for  street  lighting.  To  illustrate  the 
range  of  the  machine's  capacity  5  lights  were  turned  off  at  a 
time,  then  10,  and  then  25,  until  all  save  1  were  extinguished. 
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This  was  repeated  several  times,  without  any  perceptible 
change  of  power  of  the  single  lamp  that  remained  burning. 
The  dynamo  was  then  placed  on  short  circuit,  or  all  liglits  off, 
without  the  slightest  danger  from  over  lieating,  there  being 
little  or  no  sparking  at  the  commuttitor,  so  perfect  was  the 
operation  of  the  regulator.  The  lights  were  tlien  rapidly 
turned  on,  tlie  regulator  responding  instjvntly  as  tlie  number  of 
lights  were  increased,  until  the  load  was  again  at  a  maximum. 
The  experiment  showed  the  vast  capacity  of  the  dynamo  and 
the  completeness  with  which  sucli  a  small  regulator  lield  tlie 
giant  machine  under  control,  incrciising  or  decreasing  the 
power  as  the  occasion  called  for  it. 

Colonel  Henry  Flad,  Past  President,  Am.  Soc.  C.  E.,  and 
President  of  the  Board  of  Public  Works,  and  one  of  the  fore- 
most Civil  Engineers  of  America,  has  recently  given  a  very 
strong  opinion  in  favor  of  electric  as  compared  witli  cable 
roads. 

Colonel  Flad  recognizes  tlie  advantages  of  the  cable  system, 
being  a  very  great  improvement  over  animal-power,  and 
believes  that  its  application  will  soon  be  confined  to  tlie 
(^ration  of  lines  where  steep  gradients  occur.  From  what 
he  has  seen  in  St.  Louis  of  the  cable  system,  lie  states  that 
on  the  largest  cable  roads  there  the  effective  force  of  traction 
is  only  l.'j  to  20  per  cent  of  the  power  of  the  engine,  while 
the  troubles  and  interruptions  have  been  numerous  and 
serious.  It  is  the  storage  car  in  his  opinion  that  is  destined 
to  supply  the  necessities  of  all  our  large  street  railways,  ex- 
cept those  of  very  heavy  grades  and  tlie  cliief  recommendation, 
he  says,  is  the  fact  that  each  storage  car  is  an  independent 
unit.  "  The  importance  of  this,  particularly  in  large  cities 
and  with  long  lines,  cannot  be  over-estimated  and  I  would 
recommend  the  electric  motor,  with  storage  batteries,  even 
if  a  cable  road  could  be  constructed  and  operated  at  less  ex- 
pense." 

The  Fourth  and  iladison  Avenue  surface  road  of  New  York 
City  gives  indications  that  electric  motors  will  take  the  place 
of  horses. 

The  Julian  Electric  Company  are  now  at  work  upon 
the  plans  that  are  intended  to  banish  horses  and  confine 
steam  to  the  work  of  turning  a  dynamo  An  exhibition 
car  has  been  going  over  tlie  road  at  intervals  during  the  past 
year,  and  it  is  now  only  a  question  of  time  when  there  will 
be  a  full  line  of  electric  motors  on  the  road.  It  is  proper  to 
state  that  this  surface  road  is  the  best  equipped  and  most 
popular  road  in  New  York  City. 

The  new  dynamite  cruiser  gunboat  called  the  Yorkiotvn, 
designed  for  the  United  States  Navy,  is  completed,  and  was 
launchc<l  28th  April.  It  carries  four  pneumatic  guns  for 
the  hurling  of  dynamite  projectiles,  eacli  with  a  range  of  at 
least  a  'mile.  The  training  of  tlie  guns  is  accomplished  by 
steering  the  ve-ssel,  and  the  loading  is  all  done  by  .steam.  The 
guns  are  1.5-inch  calibre,  and  the  shells,  wliicli  can  be  fired 
with  great  accuracy  twice  a  minute,  will  contain  6001bs.  of 
explosive  gelatine,  equivalent  to  8521bs.  of  dynamite  or  94.31bs. 
gun-cotton  It  is  claimed  that  this  gun,  properly  liandled,  will 
be  the  most  destructive  engine  of  war  yet  invented,  for  the 
heaviest  armoured  ships  in  the  world  will  go  all  to  pieces  from 
the  explosion  of  a  shell  much  smaller  than  those  thrown  by 
the  guns  on  the  Yorklown.  These  guns  are  designed  prima- 
rily to  work  on  the  underportion  of  the  hulls  of  vessels,  but 
if  any  inaccuracy  in  aim  should  be  developed  on  account  of 
the  pitching  of  the  ship,  great  damage  can  be  inflicted  upon 
the  [xjrtion  of  the  hull  above  water. 

Tlie  use  of  paper  fabric  for  building  purposes  is  now  advo" 
cated  by  .some  builders  in  this  country.  Tlie  term  paper  Ijeing 
meant  a  flexible  sheet  made  of  vegetable  or  other  fibre  whicli 
has  been  reduced  to  a  pulp  and  then  pressed  out  and  spread 
and  dried.  Some  of  the  grounds  for  advocating  the  use  of 
the  faljric  are  among  the  first  continuity  of  surface  ;  it  can  be 
Ije  made  in  rolls  of  any  width  and  length  ;  it  is  flexible  and 
by  glueing  several  layers  together  it  may  be  made  stiff  and 
will  stop  the  passages  of  the  air  Ijecause  there  are  no  joints.  It 
has  no  grain  like  wood  and  will  not  split.  It  is  not  affected  by 
temperature  and  thus  has  an  advantage  over  sheet  metal 
for  roofing  material.  In  its  natural  condition  it  is  affected 
l>y  moi.'ture  and  may  be  rendered  waterproof  by  saturating 
with  asphalt  or  other  like  methods,  and  so  on  for  other  reasons, 
the  combination  of  paper  with  other  suVjstances  and 
solidifying  the  mass  Viy  pressure  renders  practicable  the 
production  of  a  material  capable  of  replacing  wood  for  many 
purposes. 
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PUBLIC  WORKS  DEPARTMENT. 

Hyderabad,  June  1,  1888. 

Hyderabad  Public  Works  Department  Notification  dated  7th 
February  1888,  granting  an  extension  of  furlough  to  Europe  on 
medical  certificate  for  six  mouths  to  Mr.  M.  J.  Scubie,  Executive 
Engineer,  3nl  grade,  sub.  pro  tern.,  attached  to  the  South  Berar 
Division,  is  cancelled. 

Consequent  on  Mr.  R.  W.  Swuinerton,  Executive  Engineer, 
4th  grade,  .-iub.  pro  tem.,  proceeding  on  three  months'  privilege 
leave,  Mr.  A.  A.  Leventhorpe,  Executive  Engineer,  4th  grade, 
tempoi-aiy,  assumed  charge  of  the  East  Berar  Division  on  the 
afternoon  of  the  15th   instant. 

Burma,  June  2,  1888. 

Upper  Burma. 

Mr.  Q.  A.  B.  Target,  Executive  Engineer,  1st  grade,  is  granted 
one  month's  privilege  leave,  with  effect  from  the  date  on  wliich  he 
makes  over  charge  of  the  Kyaukse  Division. 

With  reference  to  Burma  Oazette  Upper  Burma  Notification 
dated  the    23rd  May    1888,  Mr.    W.    G.  Newton,   Executive  En- 

fineer,  3rd    gi-ade,  Mandalay  Division,    i.s  placed  in  charge  of  the 
lyaukse    Division,  in    addition    to  liis    own  duties,  until  further 
orders. 

Lower  Burma. 
Mr.   T.  E.  Owen,    Executive    Engineer,    1st    grade,    Toungoo- 
Mandalay    Exten8i(m,    Burma  State    Railway,    is    granted  three 
months'  privilege  leave   from  the   afternoon  of  the  2nd  May  1888. 
This  cancels  Notification  dated  the  16th  May  1888. 

Mysore,  June  2, 1888. 

Mr.  F.  .J.  McLaughlin,  Pjxecutive  Engineer,  took  over  charge  of 
the  Ashtagram  Channel  Division  from  Mr.  A.  Govindacharlu,  on 
the  forenoon  of  the  26th  ultimo. 

Mr.  C.  B.  Halagaiya  Oauda,  Assistant  Engineer,  Tumker  Divi- 
sion, was  granted  privilege  leave  for  20  days,  with  effect  from  the 
26th  ultimo,  or  date  of  departure. 

Madras,  June  S,  1888. 

The  services  of  Colonel  J.  Beatty,  r.e.,  are  replaced  at  the 
disposal  of  the  Military  Department  with  effect  from  the  8th 
June  1888. 

Special  Examination  leave  for  three  montlis,  from  date  of  avail- 
ing, is  granted  to  Captain  L.  Langley,  r..e.  Executive  Engineer, 
2nd  grade,  sub.  pro  tem. 

The  following  jiosting  is  ordered. 

Mr.  .J.  W.  H.  Ellis,  Assistant  Engineer,  1st  grade,  Honorary 
i-ank,  to  the  VI  Circle. 

Bombay,  June  7, 1888. 

With  the  concurrence  of  the  Grovernment  of  India,  His  Ex- 
cellency the  Governor  in  Council  is  pleased  to  appoint  Major  W. 
Osborn,  r.e.,  to  be  Executive  Engineer,  Aden,  in  succession  to 
Colonel  Cruickshank,  r.e.,  appointed  to  act  as  Superintending 
Engineer,  Southern  Division,  with  effect  from  1st  May  1888. 
Major  Osborn  having  taken  charge  of  the  duties  of  the  apjioint- 
ment  on  the  afternoon  of  the  30th  Ai)ril  1888. 

Punjab,  June  7,  1888, 

Irrigation  Branch. 

Mr.  J.  J.  Hatteii,  Executive  Engineer,  3id  grade,  from  the 
Ist  l>i vision,  Bari  Doab  Canal,  which  lie  left  on  the  forenoon  of 
the  .'Jth  May  1888,  to  the  Clienab  Canal  Division,  wliicli  he  joined 
on  the  afternoon  of  the  .same  date. 

Mr.  Hatten  took  over  Executive  charge  of  the  Clienab  Canal 
Division  on  the  forenoon  of  the  9th  May  1888,  from  Mr.  J.  J. 
Mullaly,  Executive  Engineer,  who  remains  attached  to  the 
Chenab  f'anal  Division  on  special  duty. 

Mr.  J.  H.  Brooke,  Executive  Enguieer,  4th  grade  temporary 
rank,  from  the  Chenab  Canal  Division,  which  he  left  on  the 
forenoon  of  the  5th  May  1888,  to  the  2iid  Division,  Bari  Doab 
Canal  whicli  lie  joined  on  the  forenoon  of  the  8th  idem. 

Central  Provinces,  June  9,  1888. 

Mr.  R.  B.  Thomson,  Executive  Engineer,  2nd  grade,  attached 
to  the  .Jubbulpore  Division,  is  granted  two  months'  privilege 
leave,  from  such  date  as  he  may  be  permitted  to  avail  himself 
of  it. 

Mr.  C.  O.  Leefe,  Executive  Engineer,  4th  grade,  attached  to  the 
Nagpur  Division,  is  transferred  to  the  Jubbulpore  Division. 

Three  months' privilege  leave,  under  Section  138  of  the  Civil 
Leave  Cocle,  is  granted  to  Rao  Sahib  T.  N.  Mukhopadhya, 
Assistant  Engineer,  attached  to  the  Eastern  DiNision,  with  effect 
from  the  forenoon  of  the  28tli  ultimo. 

N.-W.  P.  and  Oudh,  June  9, 1888. 

Irrigation  Branch. 

Mr.  A.  C.  Evans,  Executive  Engineer,  3rd  grade,  sub  pro /(;»(., 
Etawah  Division,  Lower  Ganges  Canal,  is  appointed  to  the  charge 
of  the  Mainjiuri  Division,  Lower  Ganges  Canal,  during  the  absence 
of  Mr.  C.  Perrin,  Executive  Engineer,  on  privilege  leave,  or  until 
further  ordere. 

With  the  approval  of  the  Government  of  India,  Mr.  A.  Grant, 
Executive  Engineer,  1st  grade,  and  Personal  Assistant  to  the 
Chief  Engineer,  Irrigation  Branch,    is  apjiointed,  in  addition  to  his 
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uther  duties,  Uiuler-Seeretaiy  to  (iovernnient,  Nortli-We.stevn  Pr<i" 
viiioi'K,  ill  tlie  Public  Works  Deijaitnieiit,  Irrigation  Braucli. 
BuilduH/ii  iiiirl  Roads  Branch. 

Hae  Ram  Kishen  Miikerji,  Salieb,  Executive  Engineer  4tli  gra<le 
sub.  pro  teriK,  District  Engineer,  Bahraicli,  is  granted  leave  on 
medical  certificate  for  one  year. 

Babu  Ghamandi  Lai,  Sui)er\  isor,  2im1  grade,  teiii]>oraiy  rank, 
is  appointed  District  Engineer,  Baliraich,  vice  Rae  Ram  Kislieii 
Mukerji,  Saheb,  gi-anteil  lea\e  on  medical  certificate,  or  until 
further  orders. 

His  Honor  the  Lieutenant-Governor,  North-Western  Provinces, 
and  Chief  Commissioner,  Ondh,  is  pleased  to  order  the  following 
promotions,  with  effect  from  the  dates  specified  : — 

Mr.  C.  H.  Holme,  from  Assistant  Engineer,  1st  grade,  to  Execu- 
tive Engineer,  4tli  grade,  temporary  rank  from  14th  Ajiril  1888,  rice 
Mr.  A.  C.  Crampton,  Executive  Engineer,  on  furlough. 

Kae  Dharui  Dliar  Banerji,  Saheb,  from  Assistant  Engineer,  1st 
grade,  to  Executive  Engineer,  4th  grade,  temporary  rank  from 
7th  May  1888,  rice  Mr.  J.  W.  Alexander,  promoted  to  Superintend- 
ing Engineer. 

With  the  approval  of  the  Government  of  India,  Mr.  J.  H.  P. 
Kor.syth,  Executive  Engineer,  4th  grade,  and  Officiating  Personal 
.\ssihtant  to  the  Chief  Engineer,  Buildings  and  Roads  Branch,  is 
appointed,  in  addition  to  his  other  duties.  Officiating  Uuder-Secre-, 
tary  to  tJoveriiinent,  North-Western  Provinces,  in  the  Public 
Works  De])artment,  Buildings  and  Roads  Branch. 

Mr.  W.  C.  Hennessey,  TemjKiraiy  Engineer,  Allahabad,  is 
tran.sferred  in  the  same  capacity  to  the  Bai-a  Banki  district  as  Teiu- 
|x>rary  District  Engineer. 

India,  June  9,  1888. 

Mr.  W.  B.  Taylor,  Executive  Engineer,  1st  grade.  State  Rail" 
ways,  is  granted  special  lea\ e  for  one  year  and  nine  months  under 
the  terms  of  Public  Works  Department  Notifications  dated  ,31x1 
October,  1887.  This  cancels  Public  Works  Department  Notifica- 
tion, dated  17th  May,  1888. 

The  Govenior-General  in  Council  is  pleased  to  order  the  fol- 
hiwing  promotions  of  Chief  and  Superintending  Engineers,  with 
eft'ect  from  the  dates  specified  : — 

Lieutenant-Colonel  C.  AV.  I.  Harrison,  R.E.,  from  Superintending 
Engineer,  1st  class,  sub  joro  tern.,  to  Superintending  Engineer,  1st 
class,  permanent  with  effect  from  .'ith  Feljruary  1888. 

Mr.  H.  F.  Storey,  from  Superintending  Engineer,  2nd  class, 
■!i\\h  pro  Urn.,  to  Superintending  Engineer,  2nd  clas.s,  permanent 
with  effect  from  fith  February  1888. 

Major  T.  Gracey,  r.k.,  from  Superintending  Engineer,  3r<I  class, 
sub /)rj  <p»?.,  to  Superintending  Engineer,  3rd  class,  special,  with 
effect  from  5th  Februaiy  1888. 

Mr.  .J.  R.  Bell,  from  Superintending  Engineer,  3rd  class,  tem- 
porary rank,  to  Superintending  Engineer,  3rd  class,  .sub  joro  ;p/», 
with   effect  from  5th  February  1888. 

(Colonel  J.  G.  Lind.say,  r.k.,  from  Chief  Engineer,  3rd  class,  to 
Chief  Engineer,  2nd  class,  perinaiient  with  efiect  from  13th  April 
1  i^m. 

Colonel  A.  LeMessurier,  c.i.e  ,  R.E.,  from  Chief  Engineer,  3rd 
class,  auh  pro  tern.,  to  Chief  Engineer,  2iid  class,  sub  pro  tern  with 
effect  from  13th  April  1888. 

Colonel  .1.  P.  Steel,  R.E.,  from  Chief  Engineer,  3rd  class,  tem- 
porary rank,  to  Chief  Engineer,  3rd  class,  special  with  effect  from 
13th  April  1888. 

Colonel  E.  Swetenham,  s.c,  from  .Superintending  Engineer,  1st 
class,  sub  pro  tern.,  to  Superintending  Engineer,  1st  class,  per- 
manent, with  effect  from  l.ltli  April  1888. 

Mr.  F.  J.  Johnstone,  from  Superintending  Engineer,  lat  class, 
temporary  rank  to  Superintending  Engineer,  1  st  class,  sub /);'o 
/em.,  with  effect  from  13th  April  1888. 

Lieutenant-Colonel  G.  T.  Skipwith,  r.e.,  from  .Superintending 
Engineer,  2nd  cla.s8,  sub  pro  tern.,  to  Superintending  Engineer, 
2nd  class,  permanent,  with  effect  from  13th  April  1888. 

Colonel  A.  LeMessurier,  c.i.K.,  r.e.,  from  Chief  Engineer,  2nd 
class,  sub  ^ro  tern.,  to  Chief  Engineer,  2nd  class,  permanent,  with 
effect  from  26th  May  1888. 

Colonel  C.  J.  Smith,  r.e.,  from  Chief  Engineer,  3rd  class,  to 
Chief  Engineer,  2nd  class,  .sub^ro  tern.,  with  effect  from  26th  May 
1888. 

Lieutenant-Colonel  W.  G.  Cuniining,  r.k.,  from  Superintending 
Engineer,  2nd  cla.ss,  temporary  rank,  to  Chief  Engineer,  3rd  class, 
special,  with  effect  from  26th  May  1888. 

Mr.  F.  J.  Johnstone,  from  Superintending  Engineer,  1st  clas.s, 
sub  pro  tent.,  to  Superintending  Engineer,  1st  class,  permanent, 
with  effect  from  26th  May  1888. 

Major  F.  Firebrace,  r.e.,  from  .Superintending  Engineer,  1st 
class,  temporary  rank,  to  .Superintending  Engineer,  1st  class, 
nub  pro  tern.,  with  effect  from  26tli  May  1888. 

Major  W.  P.  Tomkins,  r.k.,  Superintending  Engineer,  2nd  class 
«ub  pro  tern.,  to  Superintending  Engineer,  2nd  class,  permanent 
with  effect  from  26tli  May  1888. 

Mr.  H.  F.  White,  from  Executive  Engineer,  Ist  grade,  and 
Superintending  Engineer,  2nd  class,  temporary  rank,  to  .Super- 
intending Engineer,  3rd  class,  permanent,  and  Superintemling 
Kngiueer,  2nd  clas-s,  m\h  pro  tent.,  with  effect  from  26th  May  1888. 

Mr.  H.  Joll,  Executive  Engineer,  Ist  grade,  Bengal,  is  pre- 
moted  to  .Superintending  Engineer,  3rd  Class,  temporary  rank, 
with  •fiect  from  the  2u(l  June,  1888. 


The  Governor-General  in  Council  is  pleased  to  order  the  follow- 
ing |)romotions  and  reversions  of  Executive  and  Assistant 
Egineers  attached  to  State  Railways,  with  effect  from  the  dates 
specified. 

Captain  W.  V.  Constable,  r.e.,  from  Executive  Engineer,  3rd 
grade,  sul).  pro  tern.,  to  Executive  Engineer,  3rd  grade,  permanent, 
with  effect  from  10th  .Tune  1887. 

Mr.  F.  Wolley-Dod,  from  Executive  Engineer,  4th  grade,  sub. 
pro  tew.,  to  Executive  Engineer,  3rd  grade,  sub.  pro  tern,  with  effect 
from  10th  June  1887. 

Mr.  W.  McHutchin,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  permanent,  with  effect  from 
10th  June  1887. 

Mr.  G.  F.  Thompson,  from  Assistant  Engineer,  2nd  grade,  to 
Assistant  Engineer,  1st  grade,  permanent,  with  effect  from 
10th  June  1887. 

Mr.  W.  Michell,  from  Executive  Engineer,  4th  grade,  sub.  pro 
tern.,  to  Executive  Engineer,  3rd  grade,  sub.  pro  tern.,  with  effect 
from  9th  July  1887. 

Mr.  W.  Monies,  from  Assistant  Engineer,  Ist  grade,  to  Exe- 
cutive Engineer,  4th  graile,  sub.  pro  tern,  with  effect  from  9tli 
July  1887. 

Captain  B.  Scott,  c.i.K.,  R.E.,  from  Executive  Engineer,  3rd 
grade,  to  Executive  Engineer,  2nd  grade,  sub.  pro  tern,  with  effect 
from  1st  August  1887. 

Mr.  H.  .1.  Oihlie,  from  Executive  Engineer  4th  grade,  sub.  pro 
tern.,  to  Executive  Engineer,  3rd  grade,  sub.  pro  tern,  with  effect 
from  1st  August  1887. 

Mr.  S.  De  Brath,  from  Executive  Engineer,  4th  grade,  tempo- 
rary rank,  to  Executive  Engineer,  4th  grade,  sub.  pro  tern,  with 
effect  from  1st  August  1887. 

Mr.  W.  E.  Newham,  from  Executive  Engineer,  4th  gi-ade  tempo- 
rary rank,  to  Kxecutive  Engineer,  4th  grade,  sub.  pro  tern,  with 
effect  from  4th  August  1887. 

Mr.  R.  W.  Egerton,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  graile,  temporary,  with  effect  from  26tli 
August  1887. 

Captain  B.,  Scott,  C.I.E.,  R.E.,  from  Executive  Engineer,  2nd 
gi-ade,  sub.  pro  tern.,  to  Executive  Engineer,  3rd  grade,  with  effect 
from  1st  October. 

Mr.  H.  J.  Oddie,  from  Executive  Engineer,  3rd  grade,  sub.  pro 
tern.,  to  Executive  Engineer,  4th  grade,  sub.  pro  tern,  with  effect 
from  1st  (Jctober. 

Mr.  H.  .J.  Od<lie,  from  Executive  Engineer,  4th  Grade,  sub  pro 
tern.,  to  Executive  Engineer,  3rd  grade,  sub  pro  tern,  with  effect 
from  8th  October  1887. 

Mr.  E.  E.  A.  Klister,  from  Executive  Engineer,  4th  grade, 
temporarv  rank,  to  Executi\e  Engineer,  4th  grade,  sub  pro  tern. 
with  effect  from  8th  October  1887. 

Mr.  G.  Mills,  from  Executive  Engineer,  4th  grade,  tempoi^ary 
rank,  to  Assistant  Engineer,  1st  grade,  with  effect  from  13th  Oc- 
tober 1887. 

Mr.  H.  B.  Taylor,  from  Executive  Engineer,  4th  grade,  tem- 
porarv rank,  to  Assistant  Engineer,  1st  grade,  with  effect  from 
17th  October  1887. 

Captain  B.  Scott,  c.i.k.,  r.e.,  from  Execxitive  Engineer,  3rd 
•gi-ade,  to  Executive  Engineer,  2nd  grade,  sub  pro  tern,  with  effect 
from  17th  October  1887. 

Mr.  H.  E.  Haddon,  from  Executive  Engineer,  4th  grade,  sub 
pro  tern.,  to  Executive  Engineer,  3rd  grade,  sub  pro  tern,  with  effect 
from  17tli  (Jctciber  1887. 

Mr.  F.  R.  Tebbs,  from  Assistant  Engineer,  1st  grade,  to  Execu- 
tive Engineer,  4th  grade,  sub  pro  tem.  with  effect  from  17th 
October  1887. 

Mr.  H.  B.  Taylor,  from  Assistant  Engineer,  1st  grade,  to  Engi- 
neer, 4th  grade,  temporary,  with  effect  from  17th  October  1887. 

Mr.  J.  M.  Montague,  from  Executive  Engineer,  4th  grade,  sub 
pro  tem.,  to  Executive  Engineer,  3rd  grade,  sub  pro  tern,  with  effect 
from   20th  October  1887. 

Mr.  G.  P.  Rose,  from  Assistant  Engineer,  1st  grade,  to  Executive 
Engineer,  4th  grade,  sub  pro  tem.  with  effect  from  20th  Octobei; 
1887. 

Mr.  H.  B.  Taylor,  from  Executive  Engineer,  4th  grade,  tem- 
porary rank,  to  Assistant  Engineer,  1st  grade,  with  effect  from 
21st  October  1887. 

Mr.  J.  C.  Mills,  from  Executive  Engineer,  4th  grade,  temporary 
rank,  to  Assistant  Engineer,  1st  grade,  with  effect  from  29th  Oc- 
tober 1887. 

Mr.  G.  Deuchar.s,  from  Executive  Engineer,  4th  grade,  tem- 
porary rank,  to  Assistant  Engineer,  1st  grade,  with  effect  from 
29th  October  1888. 

Mr.  M.  J.  Chabrel,  from  Assistant  Engineei',  1st  grade,  to  Exe- 
cutive P^ngineer,  4tli  grade,  i)ermancnt,  with  effect  from  1st 
November  1888. 

Mr.  l^bdha  Rama  Sahni,  from  Assistant  Engineer,  2nd  grade,  to 
Assistant  Engineer,  1st  grade,  peimanent,  with  effect  from  Ist 
November  1888, 

Mr.  H.  McMillan,  from  Assistant  Engineer,  2nd  grade,  to  Assis- 
tant Engineer,  1st  grade,  permanent  with  effect  from  1st  November 
1881. 

Mr.  F.  Wolley-Dod,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  permanent,  with  effect  from  10th 
November  1888. 

Mr.  J.  N.  D.  L»Touche,  from   Executive   Engineer,  4th   grade 
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teniuararv  rank,  U)  As!«ist«nt  Engineer,  1st  grade,  with  effect  fnun 
22n«l  November  18»8. 

Mr.  R.  C  Dyson,  from  Executive  Engineer,  4tli  grade,  toni- 
jiorarv  rank,  to  Assistant  Engineer,  Ist  giTide,  with  effect  from 
25tli  Novemlter  18S8. 

Mr.  E.  T.  Faulkner,  from  Executive  Eiigineei',  4th  grade, 
temiHii-arv  i-aiik,  to  Assistant  Engineer,  1st  gi"ade,  with  effect 
from  26th  November  1888. 

Mr.  W.  R.  Shaw,  from  E.xecutive  Engineer,  4tli  grade,  tem- 
porary rank,  to  Assistant  Engineer,  1st  gnide,  with  effect  from 
1st  Ilwember  1888. 

Mr.  J.  Manson,  from  Executive  Engineer,  4th  grade,  tem)Kira- 
ry  rank,  to  Assistant  Engineer,  Ist  grade,  with  effect  from  7th 
Decenilwr  18B». 

Mr.  E.  .1.  Alexander,  fii>m  Executive  Engineer,  4th  grade,  tcm- 
porarv  rank,  to  Assistant  Engineer,  1st  grade,  with  effect  from 
10th  becember  1888. 

Mr.  .T.  F.  H.  Collet,  from  Executive  Engineer,  4th  grade,  tem- 
porarv  rank,  to  Assistant  Engineer,  1st  grade,  with  effect  from 
12th  becember  1888. 

Mr.  O.  E.  C.  Montresiir,  from  Executive  Engineer,  4th  grade, 
temjHiiTirv  rank,  to  AssisUint  Engineer,  1st  grade,  with  effect  from 
17th  December  1888. 

Mr.  R.  A.  Way,  from  Executive  Engineer,  2nd  grade,  sub. 
pro  tent,  to  Executive  Engineer,  2nd  grade  ])ermanent,  with  effect 
from  17th  December  1888. 

Mr.  F.  R.  Bagle)-,  from  Executive  Engineer,  3itl  grade,  to  Exe- 
cutive Engineer,  2nd  gi-ade,  sub  pro  tern,  with  effect  from  17th 
December  1888. 

Mr.  H.  S.  Haiington,  from  Executive  Engineer,  3rd  grade,  sub 
pro  tei».,  to  Executive  Engineei-,  3rd  grade,  permanent,  with  effect 
from  17th  December  18H8. 

Mr.   K    Baker,  from  Executive   Engineer  4th  grade  sub. /)/■!/ ^  j/i 

to  E.xecutive  Engineer  3rd  grade,  sub  pro   tern,  witli    effect    from 

17th  December  18,s8. 

Mr.  C.  E.  C  MoMtresor,  from  Assistant  Engineei',  1st     grade    to 

Executive  Engineer,  4th  grade,  temporary  rank,  witli    effect  from 

17th  Deceml»er  1888. 

Mr.  C.  E.  C.  Montresor,  from  Exscutive,  Engineer,4th  grade,  tem- 
porary rank,  to  Assistant  Engineer  1st  grade,  with  effect  from  28th 
December  1887. 

Mr.  R.  W.  Roberts  from  Assistant  Engineer,  1st  grade  to 
Executive  Engineer,  4th  giude,  iiernuinent,  with  effect  from  1st 
Januarv  1888. 

Hon  ble  E.  H.  S.  Napier,  from  Assistant  Engineer,  2nd  grade 
to  Assistant  Engineer,  1st  grade,  permanent,  with  effect  from  1st 
January  1888. 

Mr.  .1.  M.  Harman,  from  Executive  Engineer,  3rd  grade,  to 
Executive  Engineer,  2ud  grade,  sub.  pro  tern,  with  effect  from  1st 
Januarv-  1888. 

Mr.  F.  Lang,  from  Executive  Engineer,  4th  grade,  sub.  pro  tern. 
to  Executive  Engineer,  3rd  grade,  sub.  pro  tern.,  with  effect  from 
Ist  January  1888. 

Mr.  (!.  A.  Savielle,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4tli  grade,  sub.  pro  tern.,  with  effect  from  Ist 
January  1888. 

Mr.  (!.  E.  (.'.  Montresor,  from  Assistant  Engineer  1st  grade, 
to  Executive  Engineer,  4th  grade,  temporarv,  with  effect  from 
Ist  .January-  1888. 

Mr.  (i.  Humfress,  from  Executive  Engineer,  3rd  grade,  to  Exe- 
cutive Engineer,  2nd  grade,  sub.  pro  tern.,  with  effect  from  1st 
Januaiy  1888. 

Mr.  <".  J.  S.  Baker,  from  Executive  Engineer,  4tli  grade  sub.  pro 
tern.,  t..  Kxecutive  Engineer,  .3rd  grade,  sub  pro  tern.,  with  effect 
from  Irtt    .January  1888. 

Mr.  R.  T.  Denne  from  Executive  Engineer,  4tli  grade,  tempo- 
rary rank,  to  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  with 
effect  from  1st  .January  1888. 

Mr.  J.  F.  H.  Collet,  from  Assistant  Engineer,  Ist  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporaiy  rank,  with  effect  from  Ist 
January  1888. 

Mr  r.  Ker,  from  Executive  Engineer,  3rd  grade,  to  Executive 
Engine-r  2nd  grade,  sub.  pro  tern.,  with  effect  from  l.st  Januarv 
188-1.  •' 

Mr.  J.  E.  Dallas,  from  Executive  Engineer,  4th  grade, 
tern  to  Executive  Engineer  3rd  grade,  sub.  pro  tem.,  w 
from  l8t  Januarj-  1888. 

Mr.  W.  Home,  Assistant  Engineer,  1st  grade,  to  Executive  Engi- 
neer, 4th  grade,  sub.  pro  (-^m.with  effect  fiom  1st  Jannar^•  1888. 

Mr.  R.  C.  Dyson,  from  Assistant  Engineer,  1st  grade,'  to  Execu- 
tive Engineer,  4th  grade,  temjiorary  rank,  witli  effect  from  1st 
January  1188. 

Mr.  R.  Sivewright,  from  Executive  Engineer,  4lli  <rra<le  sub 
pro  t^rn,  to  Executive  Engineer,  3rd  grade,  sub.  pro  tem'.,  with 
effect  from  Ist  .January, 

Mr.  V.  E.  DeBroe,  from  Executive  Engineer,  4th  giade  tei 
porary  rank,  tr  Executive  Engineer,  4th  grade,  sub.  pro  t«m  wi 
effect  from  Ist  January,  1888. 


Mr.  .T.  E.  Gabbett,  from  Assistiint  Engineer,  1st  grade,  to  Exe- 
cutive Eugineer,  4th  grade,  sub  pro  tern.,  with  effect  from  1st 
January  1888. 

ISIr.  W.  R.  Shaw,  from  Assistant  Engineer,  1st  grade  to  E.xe- 
cutive Engineer,  4th  grade,  temiKuary  rank,  with  effect  from  1st 
January  1888. 

Mr.  H.  S.  Talbot,  from  Executive  Engineer,  4th  grade,  tem- 
porary laiik,  to  Executive  Engineer,  4th  grade,  sub  pro  tem.,  with 
effect  from  1st  January  1888. 

Mr.  W.  A.  .Johns,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  gratie,  temiwrary  rank,  with  effect  from  Ist 
Januaiy,  1888. 

Mr.  E.  H.  Tuck,  from  Assistant  Engineer,  1st  graile,  to  Execu- 
tive Engineer,  4th  grade,  temporary  rank,  with  effect  from  4tli 
January.  1888. 

Mr.  H.  W.  Waixleii,  from  Kxecutive  Engineer,  2nd  grade,  to 
Executive  Engineer,  1st  grade,  sub  yuTO  <ew.,  with  effect  from  6th 
.January,  1888. 

Mr.  P.  Duncan,  fi-oni  Executi\  e  Engineer,  3rd  grade,  to  Exe- 
cutive Engineer,  2nd  grade,  sub.  pro  tem.,  with  effect  from  6t}i 
January  1888. 

Mr.  W.  S.  Haiir,    from    Executive    Engineer,    4th    grade,  sub 
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with  effect 


tem- 
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Mr.  E.  J.  Alexander,   from  AKsistant   Engineer,    1st   f'lad. 
;xecutive  Engineer,  4th  gra<le,  temporary,  rank  with    eflV^ct 
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Ex 

Irt  January,  18«8. 

Mr.  R.  S.  J.  Roiith,   from    Executive   Engineer,  4tli  gn-wle,  sub 
pro  tem  to  Executive  Engineer,  3rd  grade,  suby-rc.  tem.,  with 'effect 
'  Ironi'lst  .Tanuarj-  1888. 


pro  tem.,  to  Executive  Engineer,    3rd   grade,    sub.  pro    tem.,  with 
effect  from  (ilh  .January  1888. 

Mr.  Babu  Mai,  from  Assistant  Engineer,  1st  grade,  to  Executive 
Engineer,  4th  ;  grade  awh.  pro  tem.,  with  effect  from  6th  January 
1888. 

Mr.  H.  S.  Guinness,  from  Assistant  Engineer,  1st  crade,  to 
Executive  Engineer,  4th  grade,  temi)orarv  rank,  with  effect  from 
6th  January,  1888. 

Captain  G.  F.  Wilson,  w.v..,  from  Executive  Engineer,  3rd 
nrade,  to  Executive  Engineer,  2iid  grade,  sub.  pro  tem.  with  effect 
from  6th  .January,  1888. 

Mr.  R.  W.  L.  Toozs,  from  Executive  Engineer,  4th  grade,  sub. 
pro  tem.,  to  Executive  Engineer,  3rd  grade,  sub.  pro  tem.,  ^vith 
effect  from  6th  January  1888. 

Mr.  R.  .J.  Woods,  from  Executive  Engineer,  4th  grade,  teinjvi- 
raiy  rank,  to  E>ecutive  Eneineer,  4th  gi-ade,  sub.  pro  tem.,  witli 
effect  from  6t,h  January,  1888. 

Mr,  .1.  ('.  Mills,  from  Assistant  Engineer,  1st  grade,  to  Executive 
Engineer,  -tth  grade,  t«niporarv  with  effect  from  6th  January 
1888. 

Mr.  C.  S.  Rennick  from  Assistant  Engineer,  1st  grade,  to  Exein- 
tive  Engineer  4th  gi'ade,  temjiorary  witTi  effect  from  7th  Januarx , 
1888. 

Mr.  H.  B.  Taylor,  from  Assistant  Engineer,  1st  grade,  to  Execu- 
tive Engineer,  4th  grade,  temporary  with  effect  from  11th  Januarv, 
1888. 

Mr.  H.  G.  F.  Smith,  from  Executive  Engineer,  4th  grade,  sub. 
pro  tem  to  Executive  Engineer,  3rd  grade,  sub.  pro  tem.  with  effect 
from  27th  .January,  1888. 

Mr.  W.  Cliadwick,  from  Executi^•e  Engineer,  4th  grade,  tem|i(i- 
rary  rank,  to  Executive  Eneineer  4th  grade,  sub.  pro  tem,  with 
effect  from  27tli  January  1 888. 

Mr.  G.  Deuchars,  from  A.ssistaiit  Engineer,  1st  grade,  to  Execu- 
tive Enxiueer,  4th  grade,  teniporaiy  rank,  with  effect  from  27th 
January  1888. 

Mr.  H.  W.  Warden,  from  Executive  Engineer,  Ist  grade,  sub. 
^ro  <em  to  Executive  Enjiineer,  2nd  grade,  with  effect  from  1st 
February  1888. 

Captain  G.  F.  M'^ilson,  r.k.,  from  Executive  Ensineer,  2nd  grade, 
sub^/-o  tem,  to  Executive  Engineer  3rd  grade,  with  effect  from  1st 
February  1888. 

Mr.  H.  G.  F.  Smith,  from  Executive  Engineer  3rd  grade,  sub. 
pro  tem,  to  Executive  Engineer  4tli  grade,  sub.  pro  tem,  with  effect 
from  1st  February  1888. 

Mr.  W.  Chadwick,  from  Executive  Engineer,  4tli  grade,  sub. 
pro  tem,  to  Executive  Executive  4th  grade,  temporary  rank 
with  effect  from  1st  February  1888. 

Mr.  G.  Deucliers,  from  Executive  Engineer  4th  grade,  temporary 
rank,  to  Assistant  Engineer,  1st  grade,  with  effect  from  1st  Febru- 
ary 1888, 

Mr.  W.  H.  Cole,  from  Assistant  Engineer,  1st  grade,  to  Execu- 
tive Engineer,  4th  grade,  permanent,  with  effect  from  4th  Febru- 
ary 1888. 

Lieutenant  O.  M.  R.,  Thackwcll,  h.e.,  from  Assistant  Engi- 
neer, 1st  giiule,  sub.  pro  tem.,  to  Assistant  Engineer,  Ist  grade, 
]3ermament  with  effect  from  4th  February  1888. 

Mr.  W.  Chadwick,  from  Executive  Engineer,  4th  grade,  tem- 
porary rank,  to  Executive  Engineer,  4th  grade,  sub.  pro  tem,, 
with  effect  from  4th  February  1888. 

Mr.  G.  Deuchars,  from  Assistant  Engineer  1st  grade,  to 
Executive  Engineer  4th  grade  teinjiorary  rank,  with  effect  from 
4tli  February  1888. 

Mr  G.  Deuchars,  from  F^xecutive  Engineer  4th  grade,  temporary 
rank,  to  Assistant  Eirgiiiecr,  Ist  grade  with  effect  from  1  Ith 
February  18,S8. 

Mr.  C  F.  Sy  kes,  from  Assistant  Engineer,  2nd  grade,  to  Assist-iiit 
Engineer,  1st  gra(le,  permanent,  with  effect  from  17th  F'ebruaiy 
1888. 

Mr.  P.  Duniam,  from    Executive    Engineer,  2nd  grade,  sub.  pro 
tem.,  to  Executive  Engineer,   3rd    grade,    with    effect    from    17tli 
February  1888. 
Mr,  H,  G.  F,  .Smith,  from  Executive   Engineer,  4th  grade,  sub. 
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firo    tern.,  to    Executive    Engineer,  3rd    grade,  sub  ^co  ^ew.,    with 
i-tfectfrom  17th  February  1888, 

Mr.  L.  G.  Pricket  from  As.'fistant  Engineer,  1st  grade,  to 
K.\ecuiive  Engineer,  4tli  grade,  awhpro  tern.,  witli  effect  from 
1 7th  February  1888. 

Public  Works  Notification  dated  6th  January,  1888,  is  hereby 
rjincelled. 

Mr.  T.  H.  Wickes,  Superintending  Engineer,  2nd  Class,  Bengal, 
is  temporaril}-  transferred  to  North-Western  Provinces  and  Oudh, 
and  appointed  to  officiate  as  Chief  Engineer  and  Joint  Secretary 
t()  that  Government,  with  the  rank  of  temporary  Chief  Engineer, 
3rd  class. 

Major  A.  D.  McArthui',  r.e.,  Exccuti\  e  Engineer,  1st  grade, 
Bengal,  is  temporarily  jnomoted  to  Superintending  Engineer, 
3rd  class,  vice  Mr.  Wickes,  temj>orarily  transferred  to  the  North- 
Westeni  Provinces  and  Oudh. 

Mr.  H.  F.  Storey,  Superintending  Engineer,  Class  II.,  State 
Railways,  is  transferred  from  the  Establishment  under  tlie  Govern- 
ment of  Bengal  to  Hyderabad,  and  appointed  Officiating  Superin- 
tending Engineer  and  Secretary  to  the  Resident  in  the  Public 
Works  Department. 

The  services  of  Mr.  J.  Willcocks,  Assistant  Engineer,  1st  grade 
State  Railways,  are  temporarily  placed  at  the  disposal  of  the 
'  Joverument  of  Bombay. 

North-  Western  Hailway. 

Mr.  J.  Adams,    Assistant    Engineer,    2nd    grade,    passed    the 
'  'lloquial  examination  in  Hindustani,  on  the  24th  March   1888. 
Assam,  June  9,    1888. 

Privilege  leave  for  three  months,  is  granted  to  Mr.  W.  McM. 
Sweet,  Executive  Engineer,  4th  grade,  temporary  rank,  and 
District  Engineer,  Sibsagar,  with  effect  from  7th  July  1888,  or 
from  such  subsequent  date  as  he  may  avail  himself  of  it. 

Mr.  E.  J.  Mitchell,  A.ssistant  Engineer,  1st  grade,  who  was 
appointed  to  officiate  as  District  Engineer,  Kamrup,  in  Orders 
dated  16th  May  1888,  reported  his  arrival  at  Gauhati  on  the 
afternoon  of  the  31st  May  1888,  and  took  over  charge  of  the 
Office  of  the  Public  Works  Department,  Kamrup,  from  Mr.  A.  C. 
(Campbell,  Deputy  Commissioner  in  charge  of  Public  Works, 
Kamrup,  on  the  afternoon  of  the  1st  June  1888. 

Mr.  W.  E.  Knight,  Apprentice  Engineer,  who  was  temporarily 
transferred  to  the  Khasi  and  Jaintia  Hills  Division,  in  Orders 
dated  31st  May  1888,  reported  his  arrival  at  Shillong  on-tlie 
afternoon  of  the  3rd  June  1888. 

Mr.  D.  J.  Clancy,  Assistant  Engineer,  1st  grade,  and 
Officiating  Disti-ict  Engineer,  Cachar,  is  transferred  to  the  Sibsa- 
gar district,  and  appointed  to  officiate  as  District  Engineer  of  that 
district  and  Manager  of  the  Jorhat  State  Railway,  vice  Mr.  W. 
McM.  Sweet,  proceeding  on  privilege  leave. 

Matadin  Siikul,  Rai  Sahib,  M.A.,  Assistant  Engineer,  3rd  prade, 
and  Officiating  District  Engineer,  Sylliet,  is  transferred  to  the 
Cachar  district  and  appointed  to  officiate  as  District  Engineer  of 
that  district  on  the  return  from  privilege  leave  of  Rai  Preonath 
Banerjee,  Bahadur,  Executive  Engineeer. 

Bengal,  June  13, 1888 
Establishment — Oeneral. 

Mr.  J.  H.  Toogood,  Executive  Engineer,  is  granted  privilege 
leave  for  three  months,  with  effect  from  the  4th  July  1888,  or  from 
such  suljsequent  date  as  lie  may  avail  himself  of  it. 

Mr.  B.  K.  Finnimore,  Executive  Engineer,  in  charge  of  the 
.le.ssore  Division,  is  posted  to  the  Second  Calcutta  Division,  during 
the  absence,  on  leave,  of  Mr.  Toogood,  or  until  further  orders. 

With  reference  to  Government  of  India,   Public  Works  Depart- 
ment  Notification   dated   6th  instant,  Mr.  H.  Joll  is  appointed  to 
officiate  as  Superintending  Engineer  of  the  Western  Circle. 
Estahlishment — Irrigation. 

Mr.  A.  S.  Thomson,  Assistant  Engineer,  has  been  granted  by 
Her  Majesty's  Secretary  of  State  for  India  an  extension  of  four 
month.s'  furlough. 

Mr.  C.  H.  DeMello,  Assistant  Engineer,  has  been  granted  by 
Her  Majesty's  Secretary  of  State  for  India  one  mouth's  extraordi- 
uaiy  leave,  without  ]iay,  in  exten,sion  of  previous  leave  granted. 

With  reference  to  Government  of  India,  Public  Works  De])art- 
ment  Notification  dated  the  7tli  instant.  Major  A.  D.  McArthur, 
K.K.,  is  appointed  to  officiate  as  Superintending  Engineer  of  the 
South- Western  (Circle. 


Ent)kn  (Euginecring  |3atent  Jlegister. 

Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  18.59,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  the  Home 
I  >epartment : — 

The  4th  June,  1888. 

119  of  87. — Patrick  Daley,  Engine  Driver,  Rajputana-Malwah, 
Railway,  residing  at  Sabarmati,  near  Alimedabad, 
Ouzerat. — For  improved  dav/jer  lipiats,  the  mode  or 
manner  ofworkmij  them  on,  Kailwny  trains  and  appara- 
tus there/or,  also  hand  signals  Jar  shunting  and  other 
purjpOKCS. 

214  of  37- — Samuel  Cleland  Davidson,  of  Sirocco  Works,  Belfast, 
Antrim,  Ireland,  Mercliant.  — /be  improvements  in 
apparatus  for  employing  healed  air  in  drying  or  baking 
vegetable  or  other  substances. 


232  ef  '87-— Stuart  Caradoc  Munro,  of  London,  in  the  County  of 
Middlesex,  England,  Gentleman. — For  improved  method 
of  and  apparatus  for  preventing  the  fraudulent  openiiui 
oj  safes. 
249  of  '87. — Thomas  Freeman  Nott  Finch,  of  Sidbury  Works,  Wor- 
cester, in  the  County  of  Worcester,  England,  Button 
Manufacturer.  -For  improvements  in  the  construction  of 
the  axles  and  axle-boxes  for  the  wheels  of  common  road. 
carriages,  and  in  the  method  of  and  means  and  ajjpliances 
lor  lubricating  the  same. 

66  of  '88.— 'Homer  Taylor  Yaryan,  Manufacturer,  residing  in  the 
City  of  Toledo,  in  the  County  of  Lucas,  State  of  Ohio, 
one  of  the  United  States  of  America. — For  vacuum  eva- 
porating and  distilling  apparatus. 

66  of  '88. — Gaston  Ragot,  of  117  Boulevard  Anspach,  Brussels,  in 
the  Kingdom  of  Belgium,  Engineer. — For  apparatus 
for  .'iupplying  combnslibh  fluid  to  oil  or  gas  motor  engines. 

76  of  '88.  -Howard  Matra vers  Ashley,  of  Ferrybridge,  Yorkshire, 
England,  Machinist. — For  improvements  in  the  manufac- 
ture of  bottles  and  other  articles  in  glass. 

76  of  '88  —Howard  Matravers  Ashley,  of  Ferrybridge,  Yorkshire, 
England,  Machinist.  — For  improvements  in  the  manu- 
facture of  bottles  and  other  hollow-ware  in  glass  and  in 
the  machinery  for  the  same. 

79  of  '88i — Rudolf  Sjoberg,  of  Stockholm,  in-  the  Kingdom  of 
Sweden,  Engineer. — For  anew  or  improved  explosive. 

81  of  '88. — Ivar  Axel  Ferdinand  Bang,  of  Ruedela  Passy,  Paris, 
France,  Chemist,  and  Marie  Charles  Alfred  Ruffin,  of 
Avenne  d'Antin,  Paris,  France,  Chemist. — For  a  pro- 
cess and  apparatus  for  purifying  crude  spirit  and  rege  - 
neratinf;  the  purifying  agent. 


RECENT  BRITISH  PATENTS. 

Traction  Engines.—/^.  J.  Burrell,  Thel/ord,  Norfolk  —The  a.nnexed 

diagram  represents  a  transverse  section  of  a  traction  engine  embodying 

the  present  improvements.     The   crank  shaft  A  transmits  motion  to 

the  counter  shaft   B  by  means  of  pinions  gearing  with  the  spur  wheel 


C.  This  spur  wheel  revolves  on  the  fixed  tube  D,  and  is  connected  to 
the  counter  shaft  B  by  a  universal  joint.  The  other  end  of  B  is 
carried  in  a  bearing  F,  which  is  free  to  move  up  and  down  in  the  box 
G.  The  link  H  connects  F  to  the  axle  box  J,  which  is  free  to  slide 
up  and  down  in  the  guides  S  secured  to  the  horn  plates  X.  A  pinion 
M  is  fixed  to  the  counter  shaft,  and  gears  with  the  wheel  N,  thus 
communicating  motion  to  the  road  wheels  P.  The  wheels  M  and  N 
are  prevented  from  altering  the  distance  between  their  centres  by  the 
link  H,  and  there  is  sufficient  clearance  at  the  sides  of  the  teeth  to 
allow  for  the  sideway  motion  of  the  engine  on  its  springs.  An  exten- 
sion Q  to  the  tube  D  is  carried  across  the  engine,  and  is  bolted  to  the 
box  G,  thus  forming  a  solid  bearing  for  the  spur  wheel  C,  and  a  stay 
between  the  horn  plates  X.  The  inventor  makes  two  claims  :  (1)  For 
engine  mounted  on  .springs  and  having  the  counter  shaft  over  the 
main  axle;  (2)  for  coupling  one  of  the  main  axle  bearings  to  the 
counter  shaft,  axid  connecting  the  opposite  end  of  the  counter  shaft 
by  a  flexible  coupling  to  a  spur  wheel  mounted  loosely  on  the  fixed 
tube  for  the  purpose  described.— No.     5747.     20th.  April  1887. 


3ll5b£rti0^ni£nt5. 


TXT-A-NTED  a  Draftsman,  who  also  possesses  a  thorough 
'  '       knowledge  of  estimating,    for   the   Office  of  the 
Executive  Engineer,  Pooree  Division  at  Cuttack.      Salary 
Rs.  45  per  mensem  rising  to  Rs.  50. 

Apply   with  copies  of  testimonials,  to  the  Executive 
Engineer.  (139) 
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REQUIRED. 


11  Rolled  Iron  Joists  measuring — 
27'  f)"  X  15  X  6"  or  5"  X  i"  to  j  or  27'  6"  x  U"  x  0 '  x  j" 
4.  Do.  Do.  18'  X  10"  X  5"  X  |  or  18'  x  10"  X  6"  x  f 
4.  Do.  Do.  IGxlO'xS'xr  or  16  X   rxCxf" 

Delivery  to  be  made   at    Howrah   within  i>ne 
week  of  receipt  of  order. 

Apply  to— 

District  Enoineer, 
(140)  D^irhJmnQoh. 


ICE!    IGEII    ICE!!! 

FOR    SALE. 

THREE  Ammonia  Machines,  Carres  system, 
2  of  1  ton  each,  1  of  ^  ton  capacity  with 
Steam  Engine,  Boiler  and  Ammonia  Still.  The 
.vhole  for  cash.  The  above  are  second-hand  hav- 
ing been  at  work  4  or  5  years.  For  further 
particulars  apply  to 

P.  C.  RUBIE, 

LUCKNOW  ;        I       P.-AtTY.  TO  LIQUIDATORS, 

IQth  June  1888.  J       General  Ice  Factory  Co,  Ld. 
EMPLOYMENT    WANTED. 

By   an  experienced    Mechanical    Dranghtsman ,  accus- 
tomed to  Estimate  and  Design.     Good  Uefereuces*. 

Address— C.  N.  J., 

c/o  Editor 
Of  this  Jov.rnal. 

DISTRICT  BOARD  NOTICE.  ^ 

WANTED  a  competent  Overseer,  salary 
Rs.  70  per  month,  including  travellinor 
allowance.  The  candidate  should  possess  the  cer- 
tificate of  an  Overseer,  Public  Works  Depart- 
ment, with  two  years'  practical  training.  Certifi- 
cate from  his  last  superior  oflScer  is  indispensable. 
Applications,  with  copies  of  testimonials,  will 
be  received  up  to  15th  June  1888. 

KHETTRO  NATH  BANERJEE, 

Off^'g.  District  Engineer, 

Mymensingh. 
Mymensingh 
District  Engineer's  Office, 
The  2nd  June  n%^. 

NOTICE. 

WANTED  an  Overseer  for  the  District 
Board,  Midnapore,  on  a  salary  of  Rs.  60 
and  Travelling  Allowance  Rs.  25  per  mensem. 
Candidates  must  be  qualified  according  to  the 
Rules  laid  down  in  the  Calcutta  Gazetrr,  part 
IX.,  page  79,  dated  14th  March  1887. 

Applications  will   be    received    by   the    under- 
signed up  to  the  15th  June  1888. 

C.  VOWELL. 
Ghairvian,  District  Board, 

(136)  MiDNAPORK, 


June  16,  '88.] 
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COMMERCIAL     UNION    ASSURANCE     CO..     LD. 

Extracts  from  the  Twenty-sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPARTMENT. 

Piemiums  after  deducting 
Re-insurances  ...     £769,260    0    0 

Int«rest  ...  ...     £  19,612    0    0 


Losses  after  deducting  Re- 
insurances ...  ...     £4i3,.")87     0    0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 

Re-insurances  ...     £175,118    0    0 

Interest  ..  ...     £    8,294    0    0 

Losses  after  deducting  Re- 
insurances ..  ..    £138,365    0    0 

Interest  not  belonging  to 
Above,  but  included  in 
Profit  and  Loss  ..     £18,545    0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Re-insurances,     £  79,229    0    0 

The  Life  Fniid  was  increased  during:  the  year  hy  ^65,648  and  now  amounts  to  d61,070,064. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Lifa 
Claims.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  absolute  neeurily  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  31st  December  1887  stood  at  £2,61.3,059. 

(39)  C.   H.   OG BOURNE,   Manager  and  Underwriter. 


LOCAL  FUND  ENGINEER 

AVanted  for  the  Trichinopoly  District. 

Salary  Rs.    500,  Travelling  Allowance  Rs,   4 
|>er  diem. 

Apply  to  President,  District  Board. 

Trichikopolt  ;     I      ^^,    ^    WILLOCK, 
District  Board  Office,  - 

ISth  May  1888.      J      (129) 


President. 


DRILLING  UmU  FOR  SALE. 

L\  ING  at  Kajniai   Tea  Estate,   .Sibsagor,   Assam,  a  new  double 
gear  Drilling  Machine,  2J"  Steel  .Spindle  complete. 
A  .set  of  22  Morse  Twist  Drills  \  to  Ik.     A  set  of  22  Common 
Twist  Steel  Drills.     Cone  for  four  speeds,  also  hand  action. 

Lately  imported,  and  is  to  be  sold,  as   it   is   much   too  large  for 
the  Garden's  work. 
For  further  jiarticulars  apply  to — 

WILLIAMSON,  MAGOR  &Co., 
(137)  4,  Mangoe  lMn«,  C.\Lci7TT.t. 

THOMSON  &  MYLNE'S 

FATEITT  ST7GAIICA2TS    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHERA,    E.  I.    RAILWAY; 

OF  6,  Commercial  Building's,  Calcutta. 

(10.3) 


[29]  BOMBAY. 

iI.E 
.\TCHINC; 

LUBRICATING 
toeks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates. 


MACHINERY 

CYLINDER 

ENGINE 


Q|^.,I.I.L, 

of  all  descriptions  alw 

(l*^-*)  KER    DODS    &   Co.,  81,   CHve  Street. 

E.    T.    a.    BL^ISTD 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE  &  CO, 

BEST    MIRZAPUR    STONE. 

The  Miriapur  Sione  and  Trading  Co.,  Cut-Stone  Contractors   and  Quarrynie 
Mirzapur,  can  supply- 
Flagging      ..  ..  ..  ,.     Roofing. 

Pillar  Bases  . .  . .  . .  . .     Coping. 

And  all  descriptions  of  Cut-Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LVALL,  MARSHALL  &  CO., 


COMMISSARIAT  NOTICE. 
FOR  SALE. 


(lOr.) 


4,  Clhe  Chat  Street,  Calcutta. 
Depot — .Sulke.l.  Calcmtn. 


A    GREAT    WANT   SUPPLIED 


C    ® 

•5  ■» 

2  =* 

<x>  H 

?  j=  ■£ 

^  -  S 

^  *-.    Ss 

,?  •«= 

o  'S 

5E 


»IWHE 


I" 
r  K>  _ 


A  PORTABLE     12    Horse-power    STEAM 
ENGINE,  Multitubular,  containing  :— 

Boiler,  complete. 
Cylinders     do.     with  fittings. 
Pistons        do.  do. 

Piston  Rods  do. 

Fly  Wheel,  &c. 

Apply  to — 

The  Chief  Commissariat  Officer,     ,; 
Lahore  Division, 
(127)  Meean   Meer,  who  is  open  to  offers. 


Calcutta  Plumbing  &  (las  Fitting  Establishment. 


(»3) 


Rea'iKtered  14ffi  Ortoher  187S. 

CYLINDER  OIL. 

.  TvaiTza,  icoBazsoK  it  co.,  caicfttta, 

Sol*  Agent t  for  Bmgal. 


(loe) 
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T.  GOSSER  &  GO.,  ENGINEERS  AND  FOUNDERS, 

McLEOD  ROAD  IRON  WORKS  AND  METAL  MART, 

KARACHI. 


Improved  Kite  Motion  Pumps. 


Steam  Mortar  Mills  with 

innumerable  improvements. 

Guaranteed  of  exceptional 

construction  and  design. 


Undertake  Engineering  work  in  all  its  branches.  Complete  estimates  and  designs  snbmitted  for  Bridges  with  Westwood  and  Baillie's 
patent  Corrugated  Floorplates.  Being  their  Agents  we  can  guarantee  early  delivery  of  complete  bridges  or  materials  for  same.  A  large 
stock  of  Rolled  Iron  Beams  of  various  sections.  Section  sheets  with  detailed  information  on  application.  Same  printed  on  Vellum  for 
Engineer's  personal  use. 

Portland  Cement  of  guaranteed  ([uality  in  400  lbs.  casks  (3,000  casks  in  stock. )  Estimates  and  designs  for  Flour  Mills,  Cotton  Presses,  din- 
ning Factories  with  warehouses  and  offices  attached  with  fireproof  divisions  and  flooring.  Largest  Stock  of  Machinery,  Tools  and  Plant  and 
ITacLle  in  general  for  Engineering  purposes  in  Sind,  Punjab  and  the  N.-W.  Provinces. 

Portable  Engines  by  Ruston,  Proctor  &  Co.,  of  various  sizes  and  descriptions.     Our  RATES  for  these  are  perhaps  the  LOWEST  in  India. 

Enquiries  solicited  for  any  article  connected  with  Engineering,  Civil  and  Mechanical. 

A  very  large  and  miscellaneous  stock  of  every  possible  requirement  for  Engineers.  (112) 

IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

GEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING    RAILWAYS,  ROADS,  BUNGALOW  GROUNDS,  PLANTATIONS,  &C. 

Awarded  Certificate  of  Merit  Calcutta  International  Exinibitlon,  1883-84. 

LARGELY  used  by  the  Indian  State  and  Ouarauteed  Railways,  combines  Strength,  Lightness,  and  Low  Cost.  Any  smart  native  can 
erect  it.  Cost  of  transport  per  mile  of  Railway  only  about  .3  annas  per  mile  of  Fence.  PeJlOiagf  POStSi  Straining  Posts,  Galvanized 
Steel,  Strand  Wire,  (Jalvanized  Steel  Barb  Wire,  Wrought-iron  Gates  of  all  sizes  with  Posts,  complete,  suitable  for  Railway  Level  Crossings, 
Plantations,  Bungalow  Grounds,  &c.  A  complete  Fence  with  Barb,  Strand  or  Steel  Wire,  suitable  for  a  plot  of  ground  of  any  shape,  or  for 
»  length  of  Road  or  Railway  supplied  ready  for  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 


R.  J.  GEORGE  &  CO.,  ENGINEERS, 

44,    Vardeiis  Road—St.  John's  Hill,  Claphani  tTunction—Londoti  S.    W.   and  Jubhtilpore,  India. 


T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Eow,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper' Tape  Lightning  Conductors. 

i36)  Boiled  Iron  Joists  Und  Cfif'ders» 


J\me  23,  '88.] 


INDIAN  ENGINEERING. 


481 


Notices. 


The  Office  of  PiMieatioH  of  iiltlian  t^iiQinrri i'lig  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutto.. 

Gemral  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E.,  Spencers  Hotel,    Calcutta. 

It  is  particularly  requested  that  all  letters  on  hvsiness  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmeu,  Lawrir  &  Co.,  103,  Clire  Street, 
Calcutta ;  and  all  remittances  he  made  payable  to  them. 


Quarterly. 

Bs.  4 


Strms  of  Subscription  : 

Yearly.  Half-yearly. 

Including  Postage  in  India        ...  Rs.  12     ...     Rs.  7 

Specimen  copy — Free  ;  Single  copy — One  Jtvpee. 
Foreign  Subscriptions  should  he  converted  at  current  excliange 
and  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Conihill,  B.C. 
NEW  YORK.— The  Scientific  Publishing  Co.,   27,  Park  Place. 
ROME.— LoESCHER  &  Co. 

STRAITS  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 
CHINA    AXD   JAPAN. — Lane,  Crawford  &  Co.,  Eo^ig-Kong 

Shanghai,  and  Yohohama. 

JAVA.— G.  KoLFF  &  Co.,  Batavia. 

AUSTRALIA. — Gordos & Gotch,  Melbourne,  Sydney,  and  Bruha.ne. 


$cale  of  ^harjies  (oi  JVdvtrtisements. 

One  Page.  Half  Page.        Quarter  Page,  Eighth  Page.       Sixteenth  Page. 

R.S.  50    ...    Rs.  30    ...    Rs.  18     ...     Es.  10      ...      Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

NOW  READY. 

"Artesian  Borings  in  the  Sunderbunds." 

As  the  Lssues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  Rs.  2  per  copy — Cash. 
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FAILURE  OF  THE  KALI  NADI  AQUEDUCT. 

Some  weeks  ago  we  acknowledged  the  receipt  of  a 
selection  of  papers  from  the  records  of  the  Government 
of  India  regarding  the  failure  of  the  Kali  Nadi  Aqueduct 
on  the  Lower  Ganges  Canal.  We  have  read  the  various 
reports  with  much  interest,  and  we  propose  now  to  state 
briefly  the  causes  which  led  to  the  accident. 

The  catchment  basin  drained  by  the  Kali  Nadi 
where  it  is  crossed  by  the  Lower  Ganges  Canal  at  Nadrai, 
is  2,377  square  miles.  The  length  of  the  basin  is  five  times 
its  breadth,  the  soil  is  very  sandy,  and  the  country 
flat. 

To  enable  our  readers  to  understand    fully  the  assump- 
tion made  by  the  Superintending    Engineer    when    sub- 
mitting the  project  in  1871,  we  cannot    do    better   than 
quote  extracts  from  his    report.     "  No    actual    measui-o- 
ments  have  been  taken  of  the    flood    discharge    of    this 
river.     We  have  been  obliged  to  depend    solely    on    the 
theoretical    volume    deduced    from     calculations    based 
on  the  longitudinal  and  cross  sections  of  the  Nadi     *     * 
when  the  area  of  the  catchment  basin    is  very    large,    as 
in  the   present    case.     No    satisfactory   results    can    be 
obtained  from  meteorolgical  statistics.  Allowing  6  inches 
to  be  the  greatest  known  rainfall  in  24  hours,  and  assum- 
ing, that  only  \  inch  of  this  is  passed  off"  in  surface  drain- 
age, which  according  to  Rankine  is  a  small  proportion,  we 
find  the  river  would  discharge  38  cubic  feet  per  second  for 
every  square  mile  of  area  drained.    Whereas  the    highest 
flood,  26,384  cubic  feet  per  second,  this  Nadi  has  ever  been 
known  to  pass  down,  gives  only  87  cubic  feet   per  second 
per  square  mile." 

The  design    submitted  provided    for    a    discharge     of 
36,300  cubic  feet  per  second.     To  pass  this     discharge  a 
velocity  of  10  feet  per  second  was    assumed,    but    owing 
to  the  sandy  nature  of  the  soil,   the    Chief    Engineer  did 
not  consider  it  advisable  to  adopt  so  high  a  \elocity.  H.e 
therefore  returned  the  scheme,  and  suggested  that  the  velo- 
city should  be  reduced  one  half  by  increasing  the  waterway. 
In  1873  the    Superintending   Engineer,  Major  Jeffrey,s, 
resubmitted   his   design.     It  seems  that  a   little    below 
the  proposed    site   of  the  Aqueduct  there   is  a    bridge 
t)ver   the   Bareilly-Hathras   Road,   which   is   reported  to 
have   stood   for    more   than   a  century.     From   a    high 
flood    mark   on    this   bridge  a   calculation     was     made 
which  placed  the  maximum  flood   discharge   of  the  river 
.somewhere   between    9,000   and    10,000   cubic   feet   per 
second,  equivalent  to  a  discharge  of  3'66   cubic   feet   per 
square  mile,   the   catchment  area   assumed    being  8,02.5 
square  miles.  In  his  report  Major  Jeffreys  says,  "  It  would, 
I  think,  be  safer  to  design  our  work  on  the  rateable  propor- 
tion of  7  cubic  feet  per  second  per   square   mile  of  area 
drained.     This  is  a  rate  that  is  often  used  in  dealing  with 
long   and   large   catchment  basins,  and  with  .such  a  sandy 
soil  as  that  mostly  found  in  the  Anoopshahr  Doab,  there 
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would  not.  I  concoive,  bo  auv  risk  iii  employing  it.  With 
the  Mogul  bridge  of  more  than  a  ceutury  old  staring  me  iu 
the  £ace,  I  cannot  recommend  any  greater  provision  than 
thatrnftdeinthe  design  now  submitted,  vis.,  5  spans  35'  X  14', 
which  give  an  effective  waterway  of  2,380  square  feet, 
that  of  the  Mogul  bridge  being  only  1,146  squaie  feet." 

The  design  was  sanctioueil,  but  the  Aijueduct  was  short- 
lived. On  the  2nd  October  1884  it  was  almost  carried 
»way  by  a  flood,  the  estimated  full  discharge  of  which 
r  as  probably  not  less  than  44,000  cubic  feet.  Colonel 
Forbes,  the  Chief  Engineer,  iu  his  report,  pointed  out  that 
the  proportion  of  7  cubic  feet  per  square  mile  was  less  than 
half  of  what  ought  to  have  been  given,  and  that  flood 
d:^^*"-"-;  of  road  bridges  are  utterly  unreliable,  as  their 
a,  -  are  invariably  breached,  and  allow    the    flood 

water  to  escape  round  their  flanks. 

On  the  I7th  July  1885  the  Aqueduct  was  completely 
wrecked  by  an  extraordinary  high  flood,  whoso  estimated 
discharge  could  not  have  been  under  130,000  cubic  feet 
per  second.  This  flood  came  at  a  most  opportune  time, 
or  probably  sonic  years  hence,  the  new  Aqueduct,  which 
would  have  been  designed  for  a  discharge  of  18  cubic 
feet  per  square  mile,  would  have  shared  the  same  fate  as 
its  predecessor.  The  new  design  now  sanctioned  pro- 
vides for  a  flood  discharge  of  140,000  cubic  feet  with  a 
velocity  of  6  feet  per  second.  The  factor  of  discharge 
per  square  mile  of  catchment  area  is  588  cubic  feet  per 
second,  and  the  effective  waterway  is  equivalent  to  981 
«<juare  feet  per  mile  drained. 

The  flood  of  the  2nd  October  1884  was  caused  by  a 
rainstorm  travelling  down  the  valley  of  the  Nadi.  On 
the  29th  September  48  inches  and  18  inches  were  regis- 
tered above  and  below  Bulandshahr,  respectively.  On  the 
30th  September  64  inches  and  6  3  inches. 

The  flood  of  July  1885  was  due  to  a  storm  travelling 
across  the  catchment  basin.  Rainfall  of  176  inches  and 
182  inches  was  registered  at  Bulandshahr  and  Gangaoli 
on  the  16th.  Buland.shahr  is  near  the  centre  of  thebasiu, 
while  on  the  15th,  in  the  after  part,  two  stations  registered 
5'7  inch&s  and 32  inches, respectively. 

We  have  now  finished  with  the  report,  and  although 
Engineers  arc  well  aware  how  difficult  it  is  to  base  auy 
reliable  calculations  of  flood  discharges  on  rainfall  returns, 
still  we  think  the  lesson  taught  by  the  failure  of  the 
Nadrai  Aqueduct  is  twofold ; — 

1«(. — That  it  is  quite  possible  for  heavy  rainfall  to  ex- 
tend over  a  large  tract  of  country. 

ind. — Thatintwo  consecutive  years  it  is  possible  to  have 
continuous  rainfall  ranging  from  6  inches  to  18  inches, 
even  in  a  district  the  average  rainfall  of  which  is  under 
40inchea  According  to  Rankine  IJ  inch  of  available 
rainfall  per  24  hours  gives  a  factor  of  40  cubic 
fwt  per  sewnid  per  sfjuare  mile,  and  with  an  assumed 
vfelix-ity  of  5  feet  the  ventage  required  per  .square  mile 
of  catchment  ba«in  is  8  sejuare  feet.  In  the  new  Nadrai 
Aqueduct  a  ventage  of  981  square  feet  has  been  pro- 
vided. It  would  therefore  seem  to  be  advisable,  when 
designing  similar  works  in  future,  to  stick  to  Kankine's 
rule,  and  leave  a  margin  for  safety. 


THE  P.  W.  D.  AND  THE  FINANCE  COMMITTEE. 

If  the  deliberations  of  the  Finance  Committee  in  re- 
ference to  the  P.  W.  D.  are  at  all  an  indication  of  the 
general  spirit  of  its  work  in  the  other  departments  of 
the  administrative  machinery,  it  will  easily  suggest  itself 
to  our  readers,  that  the  enquiry  has  been  throughout  a 
solemn  farce,  and  public  opinion  has  been  completely 
ignored.  But  this  is  not  all.  The  astounding  ignorance 
of  the  constitution  and  requirements  of  the  Department 
displayed  by  the  Committee,  together  with  the  jjropor- 
tionate  contempt  for  a  knowledge  of  the  true  state  of 
affairs,  and  a  corresponding  arrogance  in  assuming  that 
it  had  grasped  the  difficulty  and  confined  it  within  a  nut- 
shell, all  go  to  prove  what  return  the  rate-payers  have 
received  for  the  investment  of  their  funds  in  the  up- 
keep of  the  empty  show  which  the  Finance  Committee 
has  proved !  In  officialdom,  self-glorification  is  a  virtue, 
and  there  is  no  section  of  the  public  service  more 
saturated  with  it  than  the  heaven-born  class ;  but  to 
the  credit  of  one  of  its  members — Sir  T.  Hope — be 
it  said  that  he  has  torn  the  mask  and  shewn  iu  its  naked 
hideousness  the  pretensions  of  the  Committee  in  dealing 
with  such  a  subject. 

In  the  Resolution  of  the  Government  of  India  in  the 
Financial  Department,  constituting  the  Finance  Commit- 
tee the  following  passage  occurs  : — "  It  is  not  desired  that 
the  Committee  should  propose  any  material  modifications 
in  arrangements  which  have  in  recent  years  been  carried 
out  after  mature  deliberation  under  the  sanction  of  the 
Secretary  of  State  ;  but  they  will  be  expected  to  pursue 
a  similar  line  of  enquiry  so  far  as  regards  departments  or 
branches  with  which  the  changes  effected  in  late  years 
have  not  definitely  dealt,  or  in  which  the  reforms  hitherto 
effected  may  prove  to  have  failed  to  secure  the  economy 
aimed  at." 

To  a  man  of  ordinary  intellect  the  meaning  of  the 
passage  is  obvious  enough,  and  as  Sir  T.  Hope  puts  it, 
it "  was  framed  after  full  consideration  in  the  Council, 
%vith  the  object  of  excluding  from  the  Committee's  en- 
quiry questions  of  organic  structure  of  the  Civil  Adminis- 
tration which  had  been  recently  dealt  with,  and,  in  par- 
ticular, of  the  Engineer  Establishment  of  the  Public  Works 
Department,  which  had  been  settled  by  the  Secretary 
of  State  only  fifteen  months  previously  ;  after  an 
elaborate  correspondence  extending  over  severa 
years." 

But  the  Committee  by-and-bye  exceeded  its  jurisdic- 
tion, and  Sir  T.  Hope  on  receiving  a  '  Note'  from  one  of 
their  Sub-Committees  expressed  his  objections  to  deal- 
ing with  it  for  obvious  reasons,  and  the  matter  remained 
in  statu  quo,  the  said  '  Note  '  having  been  incorporated 
in  the  body  of  the  Report  to  which  he  has  given  a 
crushing  reply.  It  would  be  an  invidious  task  to  paint 
the  lily  or  to  gild  refined  gold  ;  on  the  same  principles  we 
refrain  from  noticing  the  points  raised  by  Sir  T.  Hope. 
He  is  no  '  professional,'  but  the  grasp  he  possesses  of  the 
questions  at  issue  is  far  beyond  what  the  Committee 
could  ever  accomplish  ;  he  has  demolished  the  Commitee's 
position  with  a  completeness  which  leaves  nothing  to  be 
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desired.  Any  attempt  to  refute  his  arguments  will 
be  tantamount  to  Mrs.  Partington's  attempt  to  stop  the 
encroachments  of  the  Atlantic  with  a  mop.  Let  us  there- 
fore pass  on  to  other  subjects. 

In  the  matter  of  local  purchase  of  European  stores  the 
Keport  recommends  that  they  should  not  be  purchased  in 
India,  (of  course  with  the  usual  stereotyped  qualification 
"  where  possible,")  but  by  making  it  easier  and  quicker 
than  now  to  procure  them  through  the  Director-General 
of  Stores,  and  in  exceptional  cases  to  authorize  local  pur- 
chases by  providing  an  agency  through  which  the  best 
information  as  to  price  and  quality  can  be  obtained.  If 
this  suggestion  is  carried,  it  will  toll  the  knell  of  Indian 
trade.  While  so  much  talk  is  going  on  about  technical 
education  and  the  promotion  of  indigeneous  manufactures, 
so  that  India  may  remain  as  independent  of  England  as 
possible,  the  Committee  deliberately  propose  that,  save  and 
except  in  certain  cases,  goods  should  be  procured  from 
home,  and  through  the  Agency  of  the  Director-General  of 
Stores  ;  in  other  words,  to  leave  as  much  room  for  jobbery 
and  corruption  as  may  be  possible  under  the  circum- 
stances. Why  have  such  an  Agency  at  all  ?  Why  not  leave 
the  matter  to  public  competition,  so  that  the  State  may 
be  a  gainer  at  the  end,  and  be  properly  served  too  ?  As 
for  making  the  purchase  "  easier  and  quicker,"  we  have 
had  some  experience  of  the  Circumlocution  office  in  the 
P.  W.  D.  and  know  how  expeditiously  it  is  worked  in 
comparison  with  private  contract.  Then  why  provide  a 
local  "  agency  through  which  the  best  information  as  to 
price  and  quality  can  be  obtained  ? "  Every  Indian  export- 
ing firm  knows  exactly  what  the  requirements  of  the  coun- 
try are,  and  if  they  are  only  encouraged  to  manufacture 
here  or  procure  goods  from  England,  there  would  not  be  the 
slightest  difficulty  in  securing  anything  required  here. 
This  would  obviate  a  reference  to  the  Director-General  of 
Stores ;  in  fact,  the  articles  could  be  had  at  a  moment's 
notice,  instead  of  going  through  the  form  of  indenting  for 
them  from  England.  Of  course  the  former  course  would 
be  wanting  in  one  respect, — no  portion  of  the  price  of 
the  goods  would  stick  in  the  palm  of  the  middlemen,  a 
consummation  most  devoutly  to  be  wished. 

The  last  paper  in  the  Report  puts  forward  a  scheme  for 
obviating  what  has  hitherto  been  a  great  stumbling  block 
in  the  way  ot  extending  the  system  of  provincialism  to 
new  canals  or  other  works,  by  providing  that  interest  on 
the  capital  expended,  shall  not  be  levied  from  the  Province 
•which  gives  the  guarantee,  till  such  time  as  it  may  reason- 
ably be  expected  that  the  work  will  become  productive. 

With  regard  to  House  rent  and  Presidency  allowances, 
which  certain  classes  of  officers  in  Calcutta,  Madras  and 
Bombay  are  entitled  to,  they  are  somewhat  modified,  and 
rules  are  laid  down  as  to  the  persons  who  shall  be  entitled 
to  them,  but  there  is  an  objection  to  permit  these  privi- 
leges in  hill  stations. 

The  Committee  have  proposed  reductions  in  the  Public 
Works  Department  in  all  its  branches  to  the  extent  of 
Rs.  27,.57,000,  not  including  the  local  purchase  of  Euro- 
pean stores  and  the  Provincialization  of  Irrigation  which 
have  not  been  estimated. 


AN  ECONOMIC  PROBLEM. 

It  is  contended  by  Mr.  Cursetjee  Sorabjee  Jussawalla 
of  Bombay  that  the  wealth  of  India  mainly  consists  in  its 
agriculture  and  he  deprecates  the  use  of  steam  power,  or 
any  other  motive  power  .save  bullocks  and  buffaloes  in 
farming  operations.  Therein  we  consider  him  decidedly 
on  the  wrong  tack.  Consensus  of  educated  opinion  now- 
a-days  is  altogether  against  him,  and  inclines  strongly  to 
faith  in  the  uses,  aptitudes,  and  economies  that  go  with 
employment  of  machinery. 

Year  by  year  agriculturists  all  over  the  world  are 
learning  to  depend  less  than  they  did  on  the  chances 
and  vicissitudes  of  animal  life  to  get  their  work  done, 
more  and  more  on  the  equable,  steady,  untiring  pulsa- 
tions of  the  steam  engine  and  its  manifold  adaptations  to 
a  farmer's  needs. 

That  is  to  say  that  the  world  at  large  is  progressing 
utilitarianly,  not  retrograding  as  our  Parsee  friend 
would  desire  it  to.  His  argument  is  more  pertinent 
when  he  quotes  from  the  Imperial  Gazetteer's  article 
on  "  India."    Thus: — 

"  The  first  impediment  to  better  husbandry  is  the  few- 
ness and  weakness  of  the  cattle.  Over  a  great  portion 
of  the  Empire,  writes  the  Secretary  to  the  late  Agricul- 
tural Department  in  India,  the  mass  of  the  cattle  are 
starved  for  six  weeks  every  year.  The  hot  winds  roar, 
every  green  thing  has  disappeared,  no  hot  weather  forage 
is  grown  ;  the  last  year's  fodder  has  generally  been  con- 
sumed in  keeping  the  well  bullocks  on  their  legs  during 
the  irrigation  of  the  spring  crops  ;  and  all  the  husband- 
man can  do  is  just  to  keep  his  poor  brutes  alive  on  the 
chopped  leaves  of  the  few  trees  and  shrubs  he  has  access 
to,  the  roots  of  grass  and  herbs  that  he  digs  out  of  the 
edges  of  fields,  and  the  like.  In  good  years,  he  just 
succeeds ;  in  bad  years,  the  weakly  ones  die  of  starvation. 
But  then  come  the  rains,  and  within  the  week,  as  though 
by  magic,  the  burning  sands  are  carpeted  mth  rank 
luscious  herbage,  the  cattle  will  eat  and  over-eat  ;  and 
millions  die  of  one  form  or  other  of  cattle  disease,  spring- 
ing out  of  this  starvation  followed  by  sudden  repletion 
with  rank,  juicy  immature  herbage.  He  estimates  the 
average  annual  loss  of  cattle  in  India  by  preventible 
disease  at  ten  million  beasts,  worth  seven  and  half 
millions  sterling." 

When  compared  with  this  melancholy,  and  "  prevent- 
ible "  holocaust  the  sum  total  of  cow  killing  in  India 
for  European  xise  sinks  to  very  insignificant  proportions, 
and  is — so  to  speak — but  a  drop  in  overwhelming  flood. 

The  chief  cause  of  the  diminution  in  number  and 
deterioration  in  breed  of  Indian  cattle  is  India's  excess 
of  population.  In  bygone  years,  when  sanitation  was 
an  unknown  science,  and  fevers  and  epidemics  were 
chronic,  when  Governments  did  not  do  anything  to 
check  the  course  of  a  famine,  when  wars  were  frequent, 
and  the  ravages  of  wild  beasts  still  more  so,  this  excess 
of  population  was  prevented.  The  soil  was  not  over- 
crowded. There  were  waste  lands  and  common  lands 
in  plenty  all  over  the  country ;  pasturage  abounded ; 
cattle  consequently   flourished.    They    do    not  flourish 
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now  because  iu  almost  all  this  village  pasturage  has, 
under  stress  of  hard  times,  been  brought  under  cultiva- 
tion, and  because  pressure  of  ptipulation  has  impoverish- 
ed the  rjot,  and  he  is  unable  to  afford  his  cattle  a  due 
supply  of  food.  , 

Probably  the  only  means  by  which  verily  and 
indeed  the  breed  of  Indian  cattle  could  be  restoi'ed 
to  its  pristine  excellence  and  abundance  would  be 
the  imposition  of  legal  restrictions  on  child  marriages 
amongst  Hindoos.  A  check  that  is  to  say  on  over  popu- 
lation, on  the  consequent  poverty  of  our  ryots,  and 
their  consequent  inability  to  maintain  their  oxen. 
This  may  seem,  at  first  sight,  a  too  sweeping  coutdn- 
tion,  a  panulox  even.  We  feel  sure,  however,  that  the 
more  it  is  looked  into  and  studied  the  more  apparent  its 
truth  will  be.  Granted — saj-s  some  candour-loving 
soul — but  the  idea  is  preposterous :  such  interference 
with  quasi-religious  prejudices,  such  encroachment  on 
the  liberty  of  the  subject  would  out- Herod  Herod ; 
could  not  be  tolerated  for  a  day  even.  We  are  quite 
prepared  to  admit  it.  Nevertheless,  it  is  also  true  that 
no  other  remedy  will  avail  unless  we  put  back  the  clock, 
and  revert  to  in.<anitixtion  and  insecurity  of  life  and 
property  by  way  of  economical  prevention  to  over- 
crowding on  the  soil.  Such  reversion  to  a  dead-and- 
gone  disorder  of  affairs  is  manifestly  out  of  the 
question  under  British  rule.  We  must  make  the 
best  of  circumstances  as  they  are. 

A  competent  Agricultural  Bureau  might  do  much 
towards  resuscitating  cattle  stock.  It  might  improve  the 
breed  of  sheep  and  goats.  It  might  discover  how  to 
utilize  silos,  and  "  invent "  some  new  and  cheap  fodder 
supply.  With  scientific,  skilled  and  trained  men  con- 
ducting its  operations  their  sphere  of  usefulness,  of  effi- 
cieut  help  to  Indian  agriculturists  would  be  practically 
boundless.  Meanwhile,  there  is  stagnation  in  matters 
agricultural,  and  in  default  of  .sensible  suggestions  pro- 
positions like  that  of  Mr.  Ju.ssawalla  find  acceptance,  and 
speciously  appeal  to  vulgar  prejudice. 

Much  might  be  done  to  modify  e.xistent  agricultural 
conditions,  and  remedy  depression  by  the  introduction  of 
cheap,  serviceable,  wear  and  tear  standing.  Western-world- 
approved  agricultural  machinery.  But  if  it  is  intended  that 
such  machinery  should  commend  itself  to  bucolic  approval 
it  must,  above  all  things,  bo  cheap,  within  purse-string 
reach  of  the  hand-to-mouth  living  mortals  for  whose 
behoof  it  professes  to  be  intentioned.  Expensive  ploughs, 
harrows,  drills,  and  so  forth  are  worse  than  useless  ;  serve 
only  to  disgast  the  purchaser,  who  complains  firstly  as 
to  their  cost,  secondly  that  his  cattle  have  not  the  strength 
needful  to  put  them  to  any  practical  use.  A  cheap, 
light,  practicable  Indian  plough  is  a  discovery  yet  open 
to  Indian  inventors.  Let  it  be  remembered  always  that 
in  most  Indian  soils  deep  ploughing  is  not  desirable,  is 
often  the  very  reverse  of  desirable.  If  this,  and  other 
local  considerations  are  kept  in  mind,  there  should  be  no 
great  difficulty  in  the  procuration  of  suitable  implements  ; 
and  as  we  have  already  said  substitution  of  machinery 
for  animal  labor  could  do  much  to  relieve  the  strain. 


gioits  mxb  Comments. 


R.\XGOON  MuNicii'.\L  P.  W.  Budget. — The  expendi- 
ture on  Public  Works  this  year  will  bo   Rs.  3,09,800. 

B.\D  New.s.— It  is  denied  that  Sir  Charles  Elliot  will 
be  the  first  Lieutenant-Governor  of  British  Burma. 

CoLoxEL  Steel's  Successor  in  the  C.  P. — Mr.  J.  G- 
H.  Glass  succeeds  Colonel  Steel  as  Chief  Engineer  and 
Secretary  to  the  Chief  Commissioner  of  the  Central  Pro- 
vinces in  the  Public  Works  Department. 

The  New  Municipal  Building,  Bombay. — The  Bom- 
bay Corporation  has  decided  to  employ  Mr.  F.  W- 
Stevens  to  design  and  carry  out  the  building  of  the  new 
Municipal  Offices,  not  restricting  him  as  to  cost  or  style. 

Madras  Municipal  Putu.ic  Works. — Of  the  total  ex- 
penditure of  Rs.  11,26,404  in  1886-87,  against  Rs.  11,43,- 
970,  anticipated  in  the  revised  e.stimate,  and  Rs.  11,43.253, 
incurred  in  1885-86,  Public  Works  absorbed  Rs.  4,30,251 
or  38'2  per  cent. 

Penner  Bridge,  Madras  Railway. — The  Govern- 
ment of  India  have  sanctioned  the  revised  estimate, 
amounting  to  Rs.  9,92,716,  chargeable  in  the  proportion 
of  Rs.  7,37,640  to  Capital,  and  Rs.  2,55,076  to  Revenue, 
of  the  cost  of  reconstructing  the  Penner  Bridge  on  the 
Madras  Railway. 

Tansa  Water- Work.s. — Somebody  suggests  in  a 
Bombay  paper  that  the  Municipality  extend  the  term  of 
agreement  of  Messrs.  Walsh  Lovett  Mitchell  and  Co.,  as 
it  would  be  simply  putting  the  cart  before  the  horse  to 
push  on  the  work  of  these  contractors  before  that  under- 
taken by  Messrs.  Glover  and  Co.  is  completed. 

What  Does  It  Mean  ? — Mr.  G.  H.  Simmons  is  appoint- 
ed to  be  a  Commissioner  for  making  improvements  in  the 
Port  of  Calcutta,  with  effect  from  the  11th  May  1887, 
vice  Mr.  W.  Duff  Bruce,  whose  term  of  office  as  a  Port 
Commissioner  has  expired.  Mr.  Simmons  is  also  appoint- 
ed to  be  Vice-Chaimian  of  the  Port  Commissioners, 
Calcutta. 

Madras  Harbour  Trust  and  Mr.  Thorowgood's 
Successor. — The  Harbour  Trust  have  appointed  Mr.  Lee 
Pogson  Engineer  of  the  Harbour  Works,  vice  Mr.  Thorow- 
good  resigned.  An  application  by  the  latter  for  a  gratuity 
was  refused.  Mr.  Pogson  has  been  hitherto  Assistant 
Engineer.  His  salary  will  be  Rs.  850  a  month  rising  by 
annual  increments  of  Rs.  50  to  Rs.   1,000. 

Seebpore  Engineering  College. — The  Rejwrt  of  the 
"  Re-organization"  Committee  is  ready,  but  publicity  is 
mthheld  pending  the  receipt  of  the  signatures  of 
two  members  now  absent  from  India. — We  glean  that  some 
sort  of  a  mess  has  been  made  in  assessing  the  "  drawings" 
at  the  recent  University  Engineering  Examinations,  by 
the  perpetration  of  an  inexcusable  muddle. 

The  Bengal-Nagpur  Railway. — The  work  between 
Ragunathpur  and  Purulia  has  been  pushed  on  with 
such  energy  that  the  line  is  expected  to  be  available 
for  traffic  early  in  1889.  The  bridge  over  the  Damuda  is 
a  difficulty  which  may  delay  the  opening  of  the  Asan- 
sol  Section  till  the  early  part  of  1890,  when  the  Chakar- 
darpore  tunnel  will  probably  have  been  completed. 

Rangoon  Drainage  Works. — The  question  of  financing 
this  scheme  resolves  itself  into  this  :— The  Municiimlity  has 
entered  into  a  contract  for  works  costing  £187,000,  which 
was  estimated  at  Rs.  23,00,00.  From  causes  beyond  their 
control  the  works  will  cost  Rs.  28,00,000  and  only 
Rs.  21,00,000  are  available,  therefore  seven  lakhs  have  to  be 
borrowed  and  provision  made  for  the  interest  on  that  sum, 


June  23,  '88.] 


INDIAN  ENGINEERING. 


485 


Advance  Rangoon  ! — The  Manager  of  the  In-awaddy 
Flotilla  Company,  Limited,  Rangoon,  offered  to  light 
t  lie  Phayre  Street  wharf  by  electricity  every  night  when 
necessary,  for  a  period  not  exceeding  12  months,  at  the 
rate  of  Rs.  500  per  mensem,  the  Company  supplying 
all  the  necessary  plant  and  fittings  and  gnaranteeing 
to  keep  it  working  in  an  efficient  manner.  The  Port 
Trust  have  resolved  to  accept  the  offer. 

Phoposed  New  Railway. — A  project  for  constructing 
n  line  of  rail  from  Bangalore  to  Guntakul  is  now,  it  is 
said,  receiving  attention.  The  line  is  to  be  broad  gauge, 
and  the  construction  and  working  of  it  will  form  part 
of  the  Madras  Railway  system.  This  line  is  of  much  im- 
j)ortance  from  a  strategic  point  of  view,  and  on  that  ac- 
count it  is  believed  that  a  broad  gauge  line  to  Guntakul 
has  the  support  of  the  Military  authorities. 

Salem  W.vrER-ScppLY. — The  services  of  Mr.  C.  A.  B. 
Target,  E.xecutive  Engineer,  1st  grade,  was  temporarily 
placed  at  the  disposal  of  the  Municipal  Council,  Salem, 
for  the  investigation  of  the  various  schemes  proposed  for 
supplying  the  town  of  Salem  with  water.  The  salary  of 
the  officer  was  to  be  met  by  Government  and  the 
travelling  expenses  during  the  period  by  the  Municipality. 
The  actual  cost  of  the  investigation  was  Rs.  3,472-11-3. 

Another  Invention.— Mr.  A.  Lyle  has  just  introduced 
a  very  simple  arrangement  for  fastening  down  Mangalore 
tiles  on  exposed  roofs  It  keeps  the  tiles  perfectly  secure 
against  wind  without  the  use  of  ceiling,  and  will  be 
of  great  importance,  because  a  roof  exposed,  such  as 
H  shed,  can  with  this  fastening  be  covered  with  tiles  instead 
of  iron.  This  will  be  an  advantage  where  men  are  employ- 
ed under  sheds,  as  the  roof  with  tiles  is  so  much  cooler. 

Tank  Restoration  in  Southern  India. — It  has  been 
decided  that  zemindari  and  other  private  tanks  and 
irrigation  works  shall  not  be  estimated  for  by  the  Tank 
Restoration  parties,  unless  the  proprietors  pay  in  advance 
the  approximate  cost  of  the  investigations.  In  future  the 
B<jard  of  Revenue  and  Collectors  are  to  bo  consulted  when 
tlic  yearly  programme  of  the  Tank  Restoration  Scheme  is 
prepared,  the  former  as  regards  the  districts  the  parties 
are  to  work  in,  the  latter  as  regards  the  minor  basins  to 
be  investigated. 

Umbrellas  ! — The  Itulian  Mirror  says  : — We  have 
Jute  Mills,  Cotton  Mills,  and  Paper  Mills  in  the  neigh- 
bourhood of  Calcutta.  We  sincerely  hope  some  enter- 
prising millionaire  will  start  an  umbrella  factory  here. 
A,s  much  as  Rs.  37,13,000  worth  of  umbrellas  were  im- 
ported last  year.  We  had  heard  that  a  mill  for  manu- 
facturing matches  was  erected  in  the  Western  Presi- 
dency ;  it  should  have  an  agent  in  Calcutta,  so  that 
those  Natives  who  have  sworn  to  use  no  foreign  manu- 
factures may  have  their  scruples  satisfied. 

The  Burma  Sappers.— It  would  be  interesting  to  know 
what  progress,  if  any,  has  been  made  in  enlisting  men  for 
the  regiment  of  sappers  and  miners  which  was  to  be 
raised  in  Burma.  The  terms  of  enlistment  in  the  corps 
have  been  published  now  for  some  months  in  the  columns 
of  the  official  Gazette,  but  how  many  men  have  joined 
and  what  progress  has  been  made  in  drilling  and  disciplin- 
ing them,  we  are  left  in  ignorance  of.  It  is  believed  that 
the  restraint  on  their  liberty  and  power  to  go  where  they 
like,  will  always  act  as  a  deterrent  to  the  generality  of 
Burmans  subjecting  themselves  to  military  discipline. 

A  Wise  Ruling.— The  Government  of  India  have 
decided  that,  without  .special  sanction,  no  officer  of  Gov- 
ernment may  receive  furlough  allowances    while   drawing 


pay  or  allowances  from  another  employer,  and  further 
that  no  officer  whose  services  have  been  lent  to  another 
employer  can  take  lease  or  obtain  leave  allowances  from 
Government  unless  he  actually  quits  his  employment  for 
the  period  of  such  leave.  This  ruling  applies  of  course 
mainly  to  Engineers  in  the  Public  Works  Department 
who  take  service  temporarily  in  native  States  or  with 
private  companies.  It  will  only  apply  to  employment  in 
India.  An  officer  who  really  takes  furlough  to  Europe 
can  employ  himself  as  he  chooses. 

Effect  of  Sea  Water  on  Cast-Iron.— "  H.  R.  P.  C." 
writes  to  the  Madran  Mail  anent  Mr.  Mason's  letter 
on  the  Madras  Harbour  in  our  issue  of  the  2nd  instant, 
which  was  copied  by  all  the  South  Indian  papers: — 
With  referrence  to  Mr.  A.  H.  Mason's  proposal  to  intro- 
duce cast-iron  pipes  into  the  concrete  blocks  for  the 
Madras  Harbour,  perhaps  he  is  not  aware  that  when  cast- 
iron  is  immersed  in  sea  water  it  becomes  so  soft  that  it 
can  be  cut  by  a  knife.  In  the  case  of  the  Marijrose,  a 
man-of-war  sunk  some  time  in  Elizabeth's  reign  (the  ship 
was  raised  early  in  the  present  century)  the  cast-iron  balls 
on  being  exposed  to  the  air  became  red  hot,  and  when 
cool,  were  found  to  be  only  a  mass  of  carbon. 

The  Dandot  Colliery. — It  is  satisfactory  to  hear 
that  the  Dandot  Colliery  Works,  in  the  Jhelum  District, 
are  progres.sing  rapidly,  and  that  the  output  of  coal  is 
all  that  can  be  desired.  Indeed,  it  is  anticipated  that 
enough  coal  will  be  found  to  supply  the  whole  of  the 
North- Western  Railway  system  for  many  years.  If  these 
pleasant  anticipations  can  be  fulfilled,  and  there  seems  no 
reason  to  doubt  that  they  should  be,  and  if,  as  is  also 
anticipated,  although  in  this  case  the  prospect  might 
not  be  so  bright,  the  Biluchistan  Railway  system  can  be 
worked  with  petroleum  from  fields  in  that  locality,  the 
whole  of  the  Western  Frontier  Railway  system  will  be 
virtually  independent  of  a  wood-supply — a  matter  of  no 
small  importance. 

A  Complication.— The  new  building  for  the  Huziir 
Treasury  at  Vizagapatam  leaks  so  much  that  the  Revenue 
authorities  refuse  to  take  it  over.  The  leaks  arise 
partly  from  sagging  or  movement  of  the  timbers  of  the 
Hat-roof  and  partly  from  the  want  of  proper  slope  to  shed 
off  the  water  quickly.  A  supplemental  estimate  was 
necessary,  and  the  Executive  Engineer  himself  directed 
to  see  that  this  estimate  was  completely  and  clearly  pre- 
pared, and  that  the  specification  of  the  work  to  be  done 
was  in  full  detail.  Ho  wtis  also  informed  that,  when  the 
work  came  to  be  done,  to  give  it  all  the  personal  atten- 
tion in  his  power  and  see  if  he  cannot  remove  to  some 
extent  the  disci-edit  which  the  state  of  affairs  throws 
on  the  Department. 

Latest  Improvements  in  Railway  Sleepers.— We 
deal  with  truism  when  we  declare  that  no  sleeper,  cast-iron 
or  steel,  hitherto  invented  and  put  to  practical  test  is 
without  its  drawback,  and  the  sleeper  which  forms  the 
subject  of  this  notice  is  no  exception  to  the  general  rule. 
There  are,  however,  features  in  the  new-comer  introduced 
by  Mr.  G.  E.  Moore,  c.E.,  described  elsewhere  which  places 
it  far  above  those  yet  put  on  the  market  or  examined  by 
us,  and  we  cannot  resist  the  conviction  which  naturally 
forces  itself  upon  us  that  it  is  the  best  of  its  class.  The 
defects  of  the  various  patterns  have  been  studied,  and  as  far 
as  possible,  carefuly  avoided  in  the  new  device,  and  the 
advantages  claimed  by  the  inventor  are  such  as  should  in- 
duce a  very  extensive  application  here,  and  elsewhere.  We 
are  very  much  impressed  with  the  novelty  of  the  arrange- 
ment, and  have  no  doubt  that  its  usefulness  and  efficiency 
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will  be  appreciaUnl  by  those   of  our  Railway  Engineers 
who  aspire  to  the  conditions  fulfilled  by  this  invention. 

The  East  Ixdian  Railway  Company.— A  conteni- 
ponin-  observes  that  the  East  Indian  Railway  Company 
is  d<»tined  to  supply  additional  force  to  the  official 
argument  that  it  is  already  too  powerful  a  concern  for 
the  public  interests — a  concern  which  is  found  difficult 
of  reasonable  control  by  the  State,  its  master,  and  a  bad 
neighbour  to  its  younger  brothers.  So  far,  however,  as 
mere  capability  goes,  perhaps  no  new  organisation  can 
be  better  adapted  for  managing  a  second  large  system 
economically  and  well:  though  it  would  be  perfectly 
feasible  for  the  Government  to  do  so  by  taking  over  the 
line  itself  and  making  it  a  State  Railway.  The  East 
Indian  is,  however,  fortunate  in  having  a  staunch  friend 
in  Council  in  General  Richard  Strachey.  Would  not  a 
good  deal  of  fruitless  discussion  be  saved,  if  the  Govern- 
ment of  India  once  for  all  accepted  the  position,  that  any 
and  evcrv  Railway  question  in  which  this  country  is  con- 
corned  is  ivs  good  as  settled  directly  the  gallant  General, 
uispired  by  his  disinterested  adviser,  Sir  A.  M.  Rendel, 
declares  himself  ? 

"  In'FOKm.\tiox    Wanted." — An     advertisement    thus 
headed  runs  as  follows  : — "  Any  person  knowing  the  name 
of  any   other  person   who   has  been  dismissed,  without 
reason  for  the  dismissal   being  given,   by   the   E.  I.  R. 
Company,    or    knowing    of    any   notice    that    has   been 
issued    to    an     employe    that     his    services     were    (no 
longer    roijuired)     without    ascribing    any    reason,    will 
please    forward    the    information   to   '  Counsel/  care   of 
Manager,  Morning  Post,  Allahabad."     We,  ourselves,  are 
iu   a  jwsition   to    adduce   a    recent    notorious   instance 
where  an  employe  of  the  E.  I.  R.   Company  of  12  years' 
standing,  who  was  known  to  be  a  good  man,  and  who  had 
liscn  from  Rs.     250  to  Rs.  .500  a  month,  had  his  services 
most  unexpectedly  dispensed  with  wldle    on  furloiigh. 
The  reason  alleged—"  reduction  of  establishment  " — was 
at  variance  with  facts,  and  publicity  was  hushed  by  some 
sort  of  compensation  which    the    party    concerned   was 
obliged  through  necessity  to  accept.    Our  only  reason  for 
referring  to  this  case  is  that  insecurity  of  tenure  of  employ- 
menU  is  prejudicial  to  the  public  interest,  however  blind 
or  indifferent  the  Railway  Company  may  be  to  the  fact. 
Sanitary    Hand-Book.— Dr.    McNally,    of    Madras, 
wr)te   to    Government    to     know   if    it   would  be   pre- 
pared to   publish,  a   sanitary  hand-book  for   the   use  of 
members  of    Municipal    and     Local    Fund    Boards   and 
sanitary    and      medical     officers    of     all    grades.      He 
alleged   that  the  Municipalities  and   Local  Boards  Acts 
of  \HHi  invest  the  members  of  such  Boards  with  powers 
nearly  similar  to  those   vested   in    corresponding   "  local 
authorities"   in   England  under  the   Public   Health  Act 
of  187.5,  but  the    members   of    our    Indian   Boards   are 
certainly   less  enlightened   regarding     sanitary   matters 
than   their    English    prototypes,     and  there   exists    no 
piiblUhed   work    which   can    serve    tbem  as  an  adequate 
guide.     The    principal    aim    of     the    hand-book    is    to 
supply  such   a  guide,   and   to  explain  the  principles   of 
modern    sanitary    science,    with    practical    reference   to 
India — Soutlicrn  India  in   particular — in  a   form    which 
shall  be  intelligible  to  men   of  ordinary  education,   like 
m^-  '  f  Local  Boards  and  medical  subordinate 

oH.'  :.(,  them   in  the  discharge  of  their  public 

duties.  Government  are  willing  to  undertake  the  publica- 
tion of  the  proposed  work. 

Sanitauy  Ai)MiNi.sTR.\TroN  IN  CALCUTTA.— The  Lancct 
of  the  5th    May  says :— The   Calcutta  correspondent  of 


the  Times  has  telegraphed  that  Dr.  Simpson's  statements 
as  to  the  sanitaiy  condition  of  parts  of  that  city  have 
offended  the  acute  susceptibilities  of  the  Native  Com- 
missioners; and  that  Dr.  Simpson  has  been  solemnly 
called  upon,  by  a  formal  resolution,  to  explain  away, 
or  withdraw,  his  desoription  of  them  as  discourteous 
and  disrespectful.  Dr.  Simpson's  excellent  work  in 
Calcutta  has  been  closely  watched  in  England,  as  well 
as  the  difficulties  with  which  he  has  had  to  contend  ;  and 
the  enemies  of  Local  Government  in  India  will  not  be 
slow  to  .see,  in  the  treatment  ho  is  receiving  at  the  hands 
of  the  Native  Commissioners,  a  strong  reason  for  de- 
priving them  of  a  power  which  the}'  appear  unable  to 
exercise  with  wisdom  and  justice.  Certainly  the  sym- 
pathies of  all  right-minded  persons  in  England  will  be 
with  Dr.  Simpson  in  his  efforts  to  remove  the  causes 
of  cholera  from  his  district.  This  is,  indeed,  matter  of 
more  than  local  conceru,  and  as  such  we  do  not  doubt 
it  will  be  treated.  The  maintenance  of  conditions  which 
foster  cholera  in  India  cannot  be  disregarded  by  England, 
or  even  by  Europe. 

LucKNOvr  Artesian  Well. — The  Municipality  expend- 
ed last  year  Rs  38,409  for  purchase  of  plant,  &c.,  for  this 
experimental  well.  The  result  is  so  far  a  failure,  the 
boring  having  run  crooked.  Further  advance  is  in  con- 
sequence out  of  the  question.  It  has  therefore  been 
decided  to  give  it  up  and  start  afresh  at  a  spot  four  feet 
nearer  the  river.  Hitherto  the  drilling  has  been  perform- 
ed by  steam-power  only  ;  but  it  is  said  not  to  be  the 
most  effective  for  running  through  sand  beds,  and  as 
numerous  sand  beds  were  met  with  in  the  boring  which 
has  just  come  to  a  standstill,  and  are  expected  to  be 
met  with  again  in  the  fresh  attempt  now  to  be  made,  it 
has  been  considered  advisable  to  work  through  these  by 
hydraulic-power.  The  necessary  machinery  has  been 
accordingly  ordered  from  America,  and  it  is  hoped  will 
be  out  in  time  to  admit  of  work  being  resumed  by 
October.  The  outlay  originally  estimated  was  Rs.  60,000; 
this  fresh  machinery  is  estimated  to  cost  about  another 
Rs.  15,000  ;  so  the  artesian  well,  when  completed,  if  suc- 
cessful in  this  second  attempt,  will  cost  something  not 
far  short  of  a  lakh  of  rupees.  We  are  disposed  to  think 
that  the  undertaking  has  not  only  been  badly  managed, 
but  the  onodus  operandi  appears  to  us  to  be  a  mere 
waste  of  public  funds. 

The  Leakage  from  the  Malabar  Hill  Reservoir. — 
Mr.  David  Gostling,  f.r.i.b.a.,  having  been  asked  for 
information  on  the  subject  of  the  Malabar  Hill  Reservoir, 
recorded  his  opinion  that  he  was  aware  of  a  leakage  from 
the  Reservoir  on  the  Nepean  Sea  Roadside,  shortly 
after  it  was  completed,  but  he  thought  nothing  of  it,  as 
all  reservoir  walls  and  floors  leak  more  or  less.  During  a 
visit  he  made  to  the  Kharakwasla  Dams  some  year.s  ago, 
shortly  after  the  monsoon,  he  noticed  that  in  a  certain 
position  the  reflection  of  the  sun  on  the  outer  face  of 
the  dam  made  it  appear  to  be  one  huge  mirror  from  end 
to  end,  nearly  a  mile  long.  This  mirror-like  appearance 
was  due  to  the  great  pressure  of  the  head  of  water, 
causing  the  water  to  ooze  through  all  the  pores  of  the 
chunam  joints.  He  noticed  the  same  effect  on  the 
outer  face  of  the  Tulsi  Dam.  He  says  that  it  is  im- 
possible to  make  any  reservoir,  even  when  constructed 
of  pure  Portland  cement,  absolutely  water-tight.  Chunam 
and  cement  are  porous  in  different  degrees.  The 
water,  oozing  through,  carries  with  it  carbonate  of  lin)  ; 
in  solution,  and  thus  has  the  tCTidcncy  still  further  to 
cause  leakage.     Gradually,  however,  these    minute  pores 
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•A  ct  as  a  filter  in  catching  vegetable  and  mineral  matters 
ill  solution  in  the  water,  and  therefore  in  the  course  of 
years  have  the  tendency  to  close  up.  The  facts  requiring 
to  be  ascertained  are  "  what  fraction  of  a  percentage 
the  amount  of  leakage  bears  to  the  whole  body  of  the 
water-supply  in  the  respective  places  ?" 

Notes  ox  Progress  on  Periyar  Project  Works. — The 
road  from  the  main  Travancore  road  to  Thekady  camp,  and 
for  about  a  mile  further  to  the  point  on  the  cutting  where 
the  materials  will  probably  be  shipped  on  boats,  has  been 
(completed  and  gravelled.  All  surveys  for  the  wire  tra  m- 
\\  ay  line  have  been  completed,  the  line  finally  decided 
upon  and  cleared  from  the  bottom  of  the  ghat  to  The- 
kady camp.  E.xcavation  has  been  done  to  some  extent 
on  almost  the  whole  length  of  the  Water-shed  cutting 
and  the  line  cleared  to  10  feet  depth  to  where  the  head 
of  the  tunnel  will  be.  The  exact  line  of  the  tunnel  has 
been  marked  by  a  cut  on  the  rock  and  by  a  line  on  a 
built  stone.  The  electric  apparatus  has  been  used  with 
success  on  the  blasting.  The  effect  of  a  dozen  charges 
being  fired  exactly  simultaneously  being  conspicuously 
greater  than  the  firing  at  different  times  by  ordinary  fuse. 
The  reservoir  dam  has  been  commenced,  and  it  is  hoped 
will  be  finished  before  the  close  of  the  season.  The  line  for 
the  turbine  supply  channel  has  been  laid  out  for  the  whole 
length  from  the  Muliya  Panjan  dam  at  Knmuli  to  the 
tuuuel  mouth  and  extended  to  the  point  on  the  wire  tram- 
way line  where  the  driving  turbine  will  be.  The  final  site 
for  the  main  dam  has  been  lockspitted  on  both  sides  of 
the  river,  and  considerable  clearing  done.  Rock  has  only 
been  reached  at  a  very  low  level.  A  small  manual  fire- 
engine  has  been  tried  with  success  in  washing  down  into 
the  river  the  earth  excavated  by  hand.  Twelve  coolies 
work  it,  and  it  takes  the  place  of  about  eighty  women 
with   baskets   removing   the  spoil  dug  b}'  twenty  men. 

Geological  Society  of  London,  1888. — In  present- 
ing the  Wollaston  Gold  Medal  to  Mr.  Henry  Benedict 
Medlicott,  M.A.,  F.R.S.,  late  Director  of  the  Geological 
Survey  of  India  at  the  Annual  General  Meeting,  17th 
February  1888,  the  President,  Professor  J.  W.  Judd, 
F.R.  S.,  addressed  him  as  follows  : — "  Mr.  Medlicott, — The 
Council  of  this  Society  are  not  unmindful  of  the  fact 
that  many  of  our  Fellows  are  engaged  in  the  promotion 
of  Geological  Science  in  every  part  of  a  vast  Empire ; 
in  awarding  to  you  the  highest  honour  which  is  at  their 
disposal,  they  are  following  a  precedent  which  was 
established  more  than  fifty  years  ago,  by  the  presentation 
of  the  Wollaston  Medal  to  Cautley  and  Falconer. 
In  that  great  Indian  dominion  where  those  famous  geolo- 
gists carried  on  their  important  researches,  you 
commenced  your  labours  as  far  back  as  the  year  1854  ; 
and  for  more  than  a  third  of  a  century  you  have  continued 
the  almost  incessant  exertions  which  have  led  to  very 
important  additions  to  our  knowledge,  often  obtained 
only  at  the  price  of  severe  hardships,  and  at  the  risk  of 
serious  dangers.  During  the  last  eleven  years  you  have 
occupied  the  important  and  responsible  position  of 
Director  of  the  Indian  Survey ;  and  it  is  to  your 
administrative  ability  in  that  position  that  we  owe  many 
of  the  valuable  results  obtained  by  that  Survey  in  recent 
years  ;  more  especially  are  we  indebted  to  3'ou,  and  to 
our  Secretary,  Dr.  Blanford,  for  that  useful  Compendium 
of  Indian  Geology  which  has  now  become  indispensable 
to  all  students  of  our  science.  We  feel  it  to  be  singularly 
appropriate  that  we  are  able  to  make  this  award  to  you 
just  at  the  time  that  you  return  to  your  native  country 
for  the  rest  you  have  so  well  earned." 


ClUTeut   ^ti\}S. 


The  Oudh  and  Rohilkhaiul  will  become  a  State  Railway  from 
tlie  1st  of  .January  ne.xt. 

Lieutenant  Kwbank,  r.e.,  is  appointed  to  the  Military  Works 
Department  for  special  defence  works. 

The  Secretary  of  State  in  answer  to  further  enquiry  has  been 
informed  that  the  Simla  water-supply  is  not  entirely   satisfactory. 

The  Punjab  Governnieut  has  just  sanctioned  an  expenditure  of 
of  Rs.  11,000  to  conii)Iete  the  roofing  and  other  works  of  the  Simla 
Town  Hall. 

We  hear  that  the  heat  recorded  in  Calcutta  during  the  past  few 
(lays  is  the  greatest  chronicled  in  the  history  of  the  Meteorological 
Dej)artment. 

TirK  Tiiues  states  that  Mr.  Needham's  expedition  has  proved 
that  Railway  communication  is  practicable  between  Assam  and 
Upper  Burma. 

The  Directors  of  the  Peninsular  and  Oriental  Steam  Naviga- 
tion C'ompany  recommend  an  interim  dividend  at  the  rate  of  5 
per  cent,  per  annum. 

Mr.  Ribbestrop  is  proceeding  to  Burma  to  settle  the  misunder- 
standing between  the  local  Government  and  the  Bombay-Burma 
Ti-ading  C'ompany,  regarding  the  forest  contract. 

Mr.  F.  Vincent,  of  the  Madi-as  Forest  Department,  has  received 
the  special  thanks  of  the  Government  of  the  Colony  of  Victoria 
for  a  Memorandum  prepared  by  him  on  the  Crown  Forests  in 
Victoria,  while   on  leave  from  India  in  that  Colony. 

The  gold  medal  of  the  United  Service  Institution  in  India  for 
the  best  essay  on  "  The  Tactics  of  the  Future  "  has  been  awarded 
to  Captain  Maude,  Royal  Engineers  ;  proxime  accessit,  Major  G.  F. 
Young,  second-in-command  of  the  24th  Punjab  Infantry. 

The  Superintendent  of  Works  finds  it  necessary  to  request  that 
no  further  applications  may  be  made  for  permission  to  visit  the 
ne^y  Viceregal  Lodge,  as  it  is  absolutely  necessary  to  close  the 
Building,  in  order  to  complete  the  decorations  and  furnishing. 

The  Amir  of  Cabul  has,  we  hear,  sent  two  more  regiments  to 
.Jellalabad  to  strengthen  his  force  operating  towards  Bajour. 
Some  seventy-five  camel-loads  of  arms  purchased  by  Mr.  Pvne, 
his  Engineer  in  England,  have  passed  up  the  Khyber  for  Cabul. 

The  Mysoi-e  Section  of  the  Southern  Mahratta  Railway  system 
which  was  constructed,  and  for  several  years  worked  by  the  State, 
shows  but  little  signs  of  improvement  in  its  traflfic  returns  since 
the  transfer  of  the  property,  now  nearly  two  years  ago ,  to  the 
English  Company. 

The  subject  of  sanitation  in  India,  both  in  i-ural  and  urban 
areas,  has,  a  Bombay  contemporary  states,  been  for  some  time 
past  under  the  consitfei-ation  of  the  Government  of  India,  and  an 
important  resolution  on  the  question  is  likely  to  be  shortly  issued 
from  the  Home  Department. 

The  East  Indian  Railway,  as  usual,  headed  last  year  the  list  of 
Indian  Railways  in  its  percentage  of  net  earnings  on  capital  expen- 
diture. These  came  to  8|  per  cent.  This  Railway  has  kept 
steadily  at  over  8  per  cent ;  its  largest  returns  were  in  1883,  when 
they  amounted  to  8'99  per  cent. 

Vast  improvements  are  being  made  in  Keamari  for  the 
better  accommodation  of  shipping  frequenting  the  port.  Eight 
new  cranes  have  already  been  completed  and  thirteen  more  are  in 
course  of  construction.  One  of  these  is  of  twelve-tons  lifting 
capacity,  already  described  in  our  pages. 

While  Mr.  Holt-Hallett  is  trying  to  induce  the  commercial 
community  in  England  to  take  up  the  question  of  Railway 
communication  between  Moulmein  and  South- Western  China, 
Mr.  Robert  Gordon,  of  Irrawaddy  Engineering  fame,  calls  their 
attention  to  a  rival  line  which  would    link  Yunnan  with   Rangoon. 

The  Secretary  of  State's  recent  enquiries  about  the  expenditure 
incurred  on  the  Simla  Town  Hall  have,  we  hear,  been  answeied  by 
the  local  Government  to  the  effect  that  the  Simla  Municipality  are 
responsible  for  the  excess  of  actual  expenses  over  estimates,  inasmuch 
as  they  did  not  adhere  to   the  plans   appi-oved  by  the  Government. 

During  last  year  there  were  24  factories  working  in  the  Madras 
Presidency — eleven  of  which  are  situated  in  the  town  of  Madras. 
These  factories  gave  employment  to  12,588  men  and  women,  and 
764  children.  The  list  includes  Government  and  Railway  factories 
and  workshops,  two  or  three  sugar  refineries,  cotton  presses,  and 
a  cotton  spinning  factory. 

The  Government  of  India  are  now  considering  whether  the 
policy  of  giving  loans  foi'  what  are  known  as  local  works  may  not 
be  further  developed.  To  begin  with,  entire  control  of  these  loans 
and  advances  will  probably  be  entrusted  to  the  local  Govern- 
ments, who  will  be  allowed  to  open  a  loan  account  with  the 
Imperial  Government,  paying  the  latter  4  per  cent  on  all  advances 
credited  to  them. 

The  cost  of  Municipal  original  works  Lucknow  last  year  am- 
ounted to  Rs.  98,223,  which  is  in  excess  of  the  Budget  allotment 
by  Rs.  67,733.  This  excess  expenditure  is  mainly  due  to  the 
outlay  of  Rs.  38,409,  for  purchase  of  plant  &c.,  for  the  experi- 
mental Artesian  well,  Rs.  21,969  for  the  construction  of  two 
pontoon  bridges.  The  expenditure  incurred  on  repairs  during 
the  year  aggregated  Rs.  28,665.  The  gross  public  works  charge 
amounted  to  Rs.  1,30,024. 
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j;cttcrs  to  the  CUbitor. 


[Tk*  Editor  dnin*  it  to  he  dittitictly  utider/tood  that  he  does  not  hoJd 
Aiwudf  rtfpofuAle  for  the  opimofis  expressed  hy  correspondents.] 

INFORMATION  WANTED. 
Sir,— Wherv  can  I  find  the  tliickiiesse-s  of  sheet  iron  corresponding 
to  the  Nos.  of  the  B.  W.  G.  ?  Molesworth's  Pocket  Book,  edition 
21,  |«ge  592,  gives  some  information,  but  I  do  not  think  it  is 
what?  w»nt.  No.  1  is  shewn  as  004  inches  ;  and  No.  36  as  167  ; 
»nd  this  is  either  wrong  or  else  refers  to  some  other  gauge.  I 
should  feel  exceedingly  obliged  if  you  would  insert  this  in  your 
valuable  paper.  ,, 

A.* 


"SIR  CHARLES  ELLIOTT  AS  A  FINANCIER  AND  AS  A 
FRIEND." 

Sir,— The  only  explanation  that  can  be  found  for  the  proceed- 
ing on  the  part  of  the  Minister  for  Pxiblic  Works,  referred  to  in 
th»  article  under  the  above  heading  in  your  last  issue,  is  that  his 
policy  is  likely  to  be  at  fault  and  may  require  l)olstering  up.  But 
Sir  Charles  evidently  forgets  that  the  (fovernment,  by  throwing 
in  it«  lot  with  a  private  entei-prise,  shares  in  its  fortunes,  and  in 
the  event  of  a  collapse,  not  only  Government,  but  its  irresponsible 
advisers  come  in  for  a  portion  of  the  odium  attaching  to  the 
failure. 

Anti-jobbery. 


LOCAL  INDUSTRIES. 


SlK,— Referring  to  your  recent  article  headed  as  above,  I  beg  to 
fioint  out  that  there  is  another  side  to  the  question  which  is  suggest- 
e<i  by  the  way  in  which,  I  am  infonned,  indents  have  been  treatetl 
by  a  certain  firm  carrying  on  a  local  industry  of  some  importance. 
This  Bide  of  the  question  relates  to  the  business-like  conduct  of 
the  enterprise — the  promptness,  thoroughness,  scrupulous  care  a-s 
to  uniformity  of  quality.  Without  attention  to  these  points  the 
very  best  enterprise  will  languish,  and  to  those  who  wish  to 
succeed,  it  is  very  necessary  to  strongly  advise  them  to  treat  their 
customers  as  though  they  were  working  against  a  keen  competitor 
and  to  use  every  effort  in  supplying  the  proj>er  thing  in  the  shortest 
poesible  time.  It  is  hoped  that  the  unnamed  firm  will  accept  the 
hint  and  set  their  minds  to  inculcate  the  habits  referred  to,  and 
a  wider  field  of  usefulness  can,  I  am  assured,  be  readily  guaran- 
t«ed  them. 

Executive. 


"  A  GLOOMY  PROSPECT." 

8l«,— Under  the  above  head,  in  your  "Notes  and  Comments" 
of  9th  June,  you  sUte  that  there  will  be  no  compulsory  retirement 
of  a  General  Officer  R.  E.,  Imperial  List,  Ijetween  the  20th  .July 
1888  and  1 2th  December  1891.  This  seems  inconect,  for  General 
.J.  F.  .M  Browne,  c.b.,  will  attain  the  age  of  67  on  24th  April  1890. 

Your  informant  on  these  points  should  study  his  "RE 
Journal  "  more  attentively,  as  this  is  the  second  time  I  have  had 
occasion  to  correct  him. 

The  at«p  on  20th  .July  next  will  leave  Sir  Howard  Elphinatone 
second  from  top  of  the  Major-Generals,  and  it  is  therefore  verj- 
unlikely  that  he  wdl  be  compulsorily  retired  in  December  1891 
Hm  promotion  to  Lieutenant-Generar  before  that  date  is  almo.st  a 
certainty,  and  this  would  give  him  5  years  longer  to  run.  AssuniinK 
no  steps  to  occur,  except  those  due  to  compul.soiy  retirement  vour 
statement  about  him  is  quite  correct.  ' ' 


June  13,  1888. 


D. 


WANTED-THE  "  CALCULUS  "  SIMPLIFIED. 
Si«, -Your  correspondent  Mr.  A.  Ewbank  has  of  late  written 
on  anuniber  of  subjects  all  of  which  are  eagerly  studied  May 
Isnggertafew  r>ai)ers  being  given  on  tlie  Differential  and 
Integral  (Alcl-jK.  Your  corresi)ondent  has  a  happy  way  of 
■mooAening  difficulties,  and  a  few  les.Hons  from  him  would  there- 
toL^^jn  rffi!".  ^J'^'T'"^\  ""i"  ^''^''^"'"«  '«  IK.pularIy  believed 
i^rf  tJ,.  i.  /"^•^'•*'"'*^"^  «*•■«  to  approach  it,  and 
T^wJ^f  P***"'  "■^'•"'^  °"  '*'  '*'■«'  I  raust  say,  well 
calcnUted  to  awe  anyone  intending  to  study  it.  ReferrinL'  to 
the*  works.  Mr.  R  A.  Proctor'savs  in  "^the  pre  Ice  toS,  s 
own  little  work  on  the  Calculus  that  the  "  pkn  pursued  in 
themu.«,al«urda«thatby  which  children  are  taught  rules 
r*lt.n|to  the  philosonhy  of  langimge  before  being  taught  ^ow 
tospeaL"  If  Mr  KwUnk  would  therefore  write  I  few  art  de^ 
|n  tU  cl«ar  lucid  manner  that  chamcterizes  his  lessons    I  am  sure 

KyThlTk'en""''^'^"-     '  '^''   ^'^  '-'^---J   ^-   «>e 

Maclmaik  ;  June  8,  1888.  Stude.vt. 


BELLA RY  DIAMONDS. 

Sir, — With  reference  to  the  Madras  Presidency  Diamond  Fields 
ComiMiny,  the  Bombay  Gazette  wants  to  know  wliether  .similar  land 
to  the  blue  clay  it  is  now  projiosed  to  dig  into  for  diamonds  was 
not  exploited  without  return  in  1884,  and  rather  inclines  to  laugh 
at  the  project. 

But,  the  fact  that  diamonds  were  not  found  four  or  five  y^ars 
ago  is  iK)t  ])roof  presumptive,  or  other  proof  of  reasonable  coldtir, 
that  they  are  non-existent.  Far  be  it  from  me  to  wish  to  encom-age 
speculators  by  asserting  that  there  are  diamonds  in  the  aforesaid 
fields.  I  know  no  more,  have  no  more  information  on  the 
subject  than  tlie  man  in  the  moon  ;  and  have  not  the  least  desire  to 
pretend  to  it.  But  I  do  not  presume  to  say  that  tliere  are  no 
diamonds.  Golconda  is  more  than  a  tradition  ;  was  once  a 
reality,  and  might  again  become  so  with  the  aid  of  19th  century 
mechanism. 

It  was  simply  lack  of  mechanism  to  enable  them  to  go  further 
tliat  induced  Madras  minei-s  of  by -gone  centuries  to  abandon  their 
gold  fiiulings.  19th  century  science  has  given  a  new  impetus  to 
that  industry. 

Diamond  hunting  seems  to  me  to  be  as  sound  ami  "  likely"  a 
prospect  as  gold  hunting. 

Only  let  experienced  men  hold  the  helm.  There  ought  to  be  no 
difficulty  in  getting  tlieni  from  the  Cape. 

Common-Sknsk. 


BLAME  WHERE  DUE. 


Sib, — The  cost  of  the  new  Viceregal  Palace  at  Simla  has  been 
exciting  unfavorable  criticism.  That  is  natural  enough.  The 
tax-paying  public  does  not  like  being  mulcted  for  Viceregal 
luxuries,  and  rightly  extends  its  criticisms  to  outlay  of  public 
money  expended  on  them.  This  has  happened  in  the  case  of  the 
Viceregal  Palace,  the  cost  of  wliidi  is  likely  to  exceed  the  estimates 
by  some  three  lakhs  of  rupees.  That  is  decidedly  censurable  ;  but 
let  the  responsible  people  bear  the  blame.  The  new  dwelling 
place  was  planned  and  estimated  for,  and  begun,  I  believe,  when 
Lord  Lytton  was  at  the  head  of  affaii-s.  His  notoriety  hunting 
succe.ssor,  when  he  came  into  ))ower,  suspended  all  building  opera- 
tions till  the  materials  gathered  together  for  tliat  (lurpose  were 
found  to  be  going  to  waste,  and  moreover  that  a  Viceregal  Resi- 
dence at  Simla  had  become  a  ijolitical  necessity.  Then,  work  was 
resumed,  slowly  and  diplomatically,  and  with  sparing  expenditure 
of  necessary  bawbees.  That  is  always  bad  economy  ;  always 
needs  must  cost  more  in  the  long  run  than  avoidance  of  shilly 
shally.  But  I  fail  to  see  wherein  either  I^ord  Dufl'erin  or  the 
Engineers  concerned  are  to  blame  in  this  matter.  A  penny  saved 
is  not  always,  or,  even  often,  a  ))enny  gained  in  the  real  sense  of 
the  word.  All  the  world  interested  in  the  matter  knew  that  in 
the  interests  of  the  Indian  Government  this  mountain  lodge  would 
have  to  be  built,  and  in  such  a  climate  delays  could  (jnly  mean 
depreciation  of  material  and  more  or  less  entertainment  of  high 
priced  labor  without  economical,  or  any  otlier  .satisfactory  result. 

Fact. 


CHOTA-NAGPORE. 


Sir, — The  Lieutenant-Governor's  visit  to  this  benighted  province 
some  months  ago  bids  fair  to  be  fruitful  of  some  good  to  the 
peo])le  in  the  shape  of  material  improvements  to  the  public 
road.s.  The  iifty-six  miles  of  difficult  liill  road  between  Hazari- 
bagh  and  Ranchi,  over  half  of  which  is  unbridged  and  unmetalled, 
are  now  in  the  hands  of  the  D.  P.  W.,  who  are  busy  re-grading 
the  bad  bits  to  a  maximum  of  1  in  30,  and  re-aligning  those 
]>ortions  where  the  above  maximum  involves  heavy  rock  cutting 
and  blasting.  The  Ranchi-Silli  Road  is  also  undergoing  a  similar 
process.  The  whole  project  includes  several  bridges  over  nalas 
and  nadis,  the  principal  of  which  are  the  Subeniareka  and 
the  Cliouta,  both  being  brick  arched  bridge.-:  of  several  sjjaiis 
of  30  and  40  feet  on  coursed  rubble  pieis  and  abutments.  The 
locality  affords  excellent  sandstone  in  abund.ance,  ami  Messrs. 
Mitchell  and  Co.,  of  Calcutta,  are  doing  their  best  to  push  on  the 
works.  Mr.  Christie,  the  Executive  Engineer,  and  his  staff  have 
a  busy  time  of  it,  and  ere  we  are  two  years'  older,  Chota-Nagpore 
will  be  one  of  the  civilized  provinces  of  India. 

It  does  not,  however,  ai)pear  that  the  bridging  of  the  Barakai'  on 
the  Giridi-Hazaribagh  Road,  and  the  Damuda  at  Ramghui  is 
intended  at  present,  although  the  Hazaribagh  As.sociation  in  their 
address  to  the  Lieutenant-Governor  pre.s.sed  this  matter  upon  His 
Honor's  consideration  with  a  foi  niidable  array  of  facts  and  figures. 
No  one  who  has  travelled  in  this  jmivince  "during  tlie  rains  can 
have  heljied  wishing  that  the  so-called  Public  Waste  Department 
had,  before  any  thing  else,  waste<l  a  few  lakhs  in  bridging  these  rivers, 
where  travellers  have  often  to  wait  for  hours  and  hours  together 
in  the  midst  of  a  long  and  tedious  journey  before  thev  can  .safely 
get  across.  Non-Reuui.ation. 


"IRRIGATION  PRO.JECrr  MANIA." 

Sib, — Under  the  above  heading,  in  your  issue  of  the  ind 
instant,  there  appears  a  letter  signed  "Prudence,"  which  i.s,  I 
think,  somewhat  misleading.  If  Madras  Engineers  are  not  more 
careful  than  your  correspondent  before  they  give  their  ideas  to 
the   public,   we   may  well   expect   failures.     I   am   not  prepared 
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at  ])resent  tn  go  into  the  financial  results  of  tlie  Mach-ds  Water 
and  Inigation  Scheme  which  was  preiKireil  by  the  late  Mr.  W. 
Fraser,  but  accepting  your  corres|)ontlent's  figures  as  cori'ect,  the 
conii)arative  failure  ma\',  I  think,  be  clearly  ascribed  to  the 
absurdly  low  price  at  which  the  water  is  sold  to  the  Madras 
Municipality.  It  wovdd  prodiice  a  much  larger  revenue  if  it  were 
used  solely  for  irrigation.  The  annual  loss  may  be  looked  on  as 
the  price  j)aid  by  Government  for  good  water  for  Madras,  and 
considering  the  interests  involved,  it  is  money  well  sjjent.  I 
must  take  exception  t<j  the  statement  that  the  scheme  "  ha.s  the 
conmiand  of  a  river  that  is  flowing  throughout  the  year."  No  one 
with  any  knowledge  of  the  Cortelliar  River  would  make  a 
mistake  of  this  sort.  That  river  is  practically  dry  for  the  greater 
part  of  the  year  like  all  the  short  rivers  on  the  east  coast  cif 
the  Madras  Presidency. 

"  Prudence "  has  not  taken  the  trouble  to  make  himself  ac- 
quainted with  the  outlines  of  the  Periyar  Project,  or  he  would 
hardly  have  fallen  into  the  error  of  supposing  that  the  lyots 
will  liave  to  live  and  cultivate  in  the  malarious  jungles  he  so 
graphically  describes  ;  the  reservoir  is  to  be  in  the  hills  in  an 
unhealthy  locality,  bvit  the  water  from  it  will  flow  through  the 
plains  of  the  Madura  District,  where  there  is  a  dense  population, 
well  accustomed  to  wet  cidtivation  and  eager  for  the  bountiful 
.supply  of  water  which  the  scheme  promises  to  give  them  as  an 
addition  to  their  ordinary  precarious  supply. 

I  cordially  agree  with  your  correspondent  about  the  repair 
of  old  irrigation  woiks.  A  great  deal  has  been  done  during  the 
last  ten  years,  but  the  woiks  are  so  numerous,  and  the  oflicers  of 
the  Public  Works  Department  so  overburdened  by  their  multi- 
farious duties,  while  funds  are  short,  that  it  will  be  long  before 
all  these  works  are  put  into  a  satisfactory  condition.  Apparently 
"  Prudence  "  would  borrow  money  to  repair  old  irrigation  works 
instead  of  spending  on  them  a  certain  proportion  of  the  revenue  ; 
this  course  will  hardly  commend  itself  to  those  who  have  the 
best  interests  of  the  country  at  heart. 

Delta. 

June  9,  1888. 


E 


"AGRICULTURAL  SHOWS." 


Sir, — As  you  state  in  your  issue  of  2nd  June  that  you  would 
like  to  hear  something  about  Agricultural  Shows  of  Northern 
India,  I  have  the  plea.sure  of  forwanling  some  notes  on  the 
same. 

On  the  21st  February  1888  a  District  Fair  was  held  at  Saharau- 
pur  about  which  the  Ciril  and  Military  Gazette  says  :  "  The 
Agricultural  Show  was  ananged  in  five  tiepartments,  viz.,  (1)  Cattle 
(2)  Agricultural  produce,  (3)  Agricultural  implements,  (4)  Plough- 
ing matches,  (5)  Gardening  produce. 

"  The  cattle  and  poultry  are  hardly  worth  remark  ;  of  the 
former  there  were  some  fine  bulls,  but  they  are  scarce  this 
year. 

"  The  Agricultural  produce  was  good  in  its  way. 

"Tlie  centre  of  attraction  for  bucolic  minds,  and  indeed  for  other 
minds  of  superior  intelligence,  was  the  Agricultural  implements, 
and  notably  the  sugarcane  mills.  The  Beehea  mill  was,  as  on  the 
former  occasion,  deban-ed,  and  the  contest  laid  finally  between  Mr. 
A.  Rogers'  and  the  Nahan  Foundry  mills,  with  result  that  out  of 
20  seers  cane,  the  former  produced  Hi  seers  and  the  latter  12 
seers.  Mr.  Rogers'  mill  is  well  known,  but  the  Nahan  mill  has, 
I  believe,  now  entered  the  list  for  the  first  time.  It  is  evidently 
of  great  crushing  power  and  consists  of  three  cylinder  rollers 
placed  vertically." 

As  stated  in  the  above  paper,  the  competition  between  the 
sugarcane  mills  was  the  most  interesting  part  of  the  Exhibition, 
and,  from  the  way  prizes  were  awarded  in  this  department,  one  can 
come  to  a  very  accurate  idea  of  the  way  in  which  these  shows  are 
managed  in  general. 

The  Civil  and  Military  Gazette  seems  to  have  been  under  the 
impression  that  the  mill  which  competed  against  Mr.  Rogers  was 
the  Nahan  three  roller  mill.  This  however  was  not  the  case.  It  was 
a  two  roller  mill  which  extracted  half  a  seer  more  juice  out  of  20 
seers  cane  or,  .say,  2^  per  cent,  but  it  certainly  took  more  time  to 
finish  its  work,  for  which  reason  the  Committee  decided  to  give 
Mr.  Rogers  the  1st  prize  and  the  Nahan  the  2nd,  against  which  I 
protested,  pointing  out  that  the  reason  why  the  Nahan  mill  took 
longer  to  do  its  work  was  owing  to  its  working  under  great 
di-sEul  vantages. 

\st. — Tlie  mill  had  been  fitted  up  between  two  trees,  which 
prevented  a  lever  of  the  proper  length  Ijeing  usetl. 

iiul. — The  man  who  had  fitted  up  the  mill  was  a  carpenter,  who 
had  never  worked  a  mill  before,  and  ha<l  been  sent  down  to  carry 
out  the  orders  of  one  of  our  men  then  exhibiting  the  "  Nahan  " 
mill  at  Muradabad.  The  Muradabad  Exhibition,  having  been 
postf)oned  at  the  last  moment,  the  man  did  not  turn  up,  and 
therefore,  the  mill  was  not  projjerly  erected.  Under  these  cir- 
cumstances I  requested  that  a  second  trial  should  take  place  after 
my  mill  had  l)een  properly  set  up.  This  the  Committee  declined, 
stating  that  though  the  Nahan  mill  extracted  more  juice,  it 
required  more  power  to  drive. 

In  this  case  one  mill  produced  more  juice,  but  the  other  did  its 
work  in  a  shorter  space  of  time,  so  that  at  least  there  was  some 
reason  for  awarding  the  prizes  as  was  done,  though  the  Commit- 
lee  afterwards  awarded  my  three-roller  mill  a  1st  prize  also. 


Mr.  Rogers'  mill,  known  as  the  "  Saharanpui-,"  and  the  "  Nahan" 
mill  met  again  at  the  Nochandi  Fair,  of  Meerut,  later  on, 
where  a  competitive  trial  took  place  between  three  mills — the 
"  Nahan,  "  the  "  Saharanpur "  and  the  "  Rajah.  "  The  following 
being  the  result  : — To  each  mill  one  maund  of  cane  was  weighed 
out,  and  they  were  then  set  to  work  at  the  same  time.  The  "Nahan" 
finished  crushing  the  cane  first,  the  "  Rajah"  three  and  the  "  Saha- 
lanijur  "  fifteen  miiuites  after.  The  juice  extracted  by  the  "  Na- 
han "  and  the  "  Rajah  "  was  equal  in  quantity,  but  the  "  Saharan- 
pur" extracted  12  chataks  less. 

One  would  naturally  expect  that  the  "  Nahan  "  mill  would  have 
got  the  1st  prize,  but  no,  the  first  prize  was  again  given  to  the 
"  Saharanpur,"  the  "  Nahan  "  obtained  the  2nd.  The  man  in  charge 
of  the  "  Nahan  "  mill  represented  to  the  Collector  the  unfair  way 
the  prizes  had  been  awarded,  but  the  Collector  refused  to  go  into 
the  matter  as  he  was  leaving  for  England  the  next  day  and  had  no 
time,  but  advised  the  man  to  appeal  to  the  Committee,  which  he 
did,  but  received  no  satisfaction.  When  this  was  brought  to  my 
notice  I  wrote  to  the  President  of  the  Committee  and  received  the 
following  answer  : — 


Letter  from  the  President. 


Dear  Sir, — In  answer  to  your  letter  of 
the  26th  instant,  I  may  briefly  say  that  three 
mills  competed  -  (rt)  the  "  Saharanpur,  "  (6) 
yours,  (c)  the  "Rajah."  All  mills  obtained 
17  gallons  of  juice  out  of  one  maund  of  cane. 
Yours  finished  a  couple  of  minutes  before 
the  "  Rajah  "  and  some  8  or  10  minutes 
before  the  "  Saharanpur,"  though  this  great 
difference  was  apparently  the  fault  of  bul- 
locks. The  "Saharanpur"  mill  had  best  lubri- 
cating arrangements,  yours  next.  The 
"  Saharanpur "  was  most  readily  taken  to 
pieces  and  put  together  again.  The  "  Saha- 
ranpur "  had  least  refuse  in  the  juice  and  so 
on.  I  am  now  only  talking  from  memory, 
and  your  mill  was  only  3  marks  behind,  out 
of  50  points. 


(1)  17  gallons  would 
be  over  a  maund  in 
weight. 

(2)  The  lubricating 
arrangements  are  on 
the  same  principle  in 
both  mills. 

(.3)  The  "Nahan  "is 
a  simple  mill  having 
fewer  parts,  and  can 
therefore  be  taken  to 
pieces  in  a  shorterspace 
of  time.  To  dismantle 
the  mills  it  took  the 
following  time  : — 

Minutes. 
The  "  Rajah  "       .30 
The  "Saharanpur"9 
The  "Nahan"       3 

Again,  at  the  Muradabad  Exhibition  I  sent  two  mills,  a  three- 
roller  double  squeeze  and  a  two-roller  mill,  with  the  special  request 
that  the  three-roller  mill  shoukl  compete  with  other  mills.  At  this 
place  four  different  mills  competed  ;  below  is  a  table  shewing 
residts  : — 


Remarks. 


Name  of  Mill. 

Sugarcane 
crushed. 

Juice 
extracted. 

Time  occupied. 

Seers. 

S.    ch. 

Puran   Mul    3- 

roUer      mill 

IG 

9      t 

Took  so  long.time  not  taken. 

Native     made 

mill 

10    10 

Do.                 do. 

Name          not 

known 

Mr.       Rogers' 

Saharanpur 

t» 

13      8 

30  minutes 

Nahan  3-ioller 

mill 

13    13i 

20  minutes 

Here,  as  at  Saharanpur,  the  competition  lay  between  the  "  Saha- 
ranpur "  aiul  the  "  Nahan.  "  The  latter  extracted  more  juice 
in  less  time,  but  the  1st  prize  was  again  given  to  the  "  Saharan- 
pur. "  The  "  Nahan  "  mill,  besides  having  demonstrated  its  greater 
cnishing  power,  has  the  additional  advantage  of  being  consider- 
ably cheaper  than  the  "  Sahai-anpur.  "  Now,  I  ask,  Mr.  Editor,  why 
in  all  these  cases  did  the  "Saharanpur"  mill  get  the  1st  prize  when 
in  common  justice  the  "  Nahan  "  was  entitled  to  it.  As  stated  above, 
at  Saharanj)ur  there  was  an  excuse  for  awarding  the  Ist  prize  to 
the  "  Saharanpur "  mill,  but  at  the  other  two  places  not  the 
slightest. 

Since  the  last  Shows  took  place,  I  have  improvetl  my  mill  mate- 
rially and  am  now  anxious  to  bring  the  improvements  to  the  notice 
of  the  cultivators.  There  is  no  better  method  of  doing  so  than 
by  exhibiting  them  at  Agricultural  Exhibitions.  This,  however,  I 
hesitate  to  do  after  the  experience  I  have  had  of  these  Shows,  ajid, 
no  dovibt,  there  are  a  good  many  other  would-be  exhibitors  who 
keep  aloof  for  the  very  same  reason.  In  a  country  like  this  where 
the  cultivators  place  so  much  faith  in  the  opinion  of  the  Collectoi- 
or  the  Deputy  Commissioner  of  their  district,  the  latter  should  be 
careful  in  the  way  they  decide  for  or  against  an  article. 

There  is  a  great  need  of  reform  in  conducting  these  Shows,  and 
if  you  would  take  the  matter  up  in  your  Journal,  and  advocate 
stringent  ndes  and  regulations  by  which  in  future  prizes  may  be 
awarded  by  competent  judges,  they  woukl  doubtless  be  enforced, 
and  you  would  be  doing  the  public  a  great  .service,  as  the  awards 
given  at  these  Shows  are  afterwards  used  as  advertisements  to 
mislea<l  the  public. 

Nahas  Fousdrt  ;  \ith  June,  1888.  T.  R.  Jones. 
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A'  HioHKR  Arithmktic  asd  Elkmbxtarv  Mkksuratios.— yJ.v  /'• 
G<^tn,  Itapeelttr  of  &!*«)&,  3ViP  i{«»/««rf.-Lonaon  :  Maomillan 
&Co.  1888. 

This  book  must  be  chamoterised  »«  a  b«Ul  attempt  in  a  8uT)ject 
which  has  already  exercisetl  tl.e  knowledge  and  experience  of 
•ome  of  the  best  known  Mathemaliral  Tntoi-s  of  the  old  countrj-. 
There  U  nothing  that  is  novel  in  the  mode  of  treatment  of  the 
arithmetical  part  of  the  b.wk,  and  we  ai-e  dis|K»ed  to  think  that 
the  mensuration  part  of  it  i.-<  a  faiUu-e.  Wl.ile  there  is  much  in  the 
book  that  we  cannot  recommend,  neveitheless  it  n)ay  meet  a 
wwit  in  the  Colonies  with  the  educational  ve<]uirements  of  which 
the  author  shouKl  be  well  acquainted. 


J...i.;.N.%..  OF  THE  Public  He.\i.th  Society  for  C'alcctta  .\nd 
ITS  Suburbs.    Vol.  iv.— Part  I,  1888. 

Those  to  whom  the  Calcutta  Public  Health  Society  is  a  stumb- 
ling stone  and  rock  of  ottence,  will  see  from  the  Annual  Report 
just  publishwl,  that  that  iiseful  Ixxly  is  neither  dead  nor  asleep. 
Its. Council  deserve  the  thanks  of  the  Calcutta  public  for  the 
information  which  is  focussed,  so  to  sj>eak,  in  the  jmges  of  the 
first  iiart  of  Volume  IV.  of  the  Society's  Jounial.  Through 
good  repoi-t  and  bad  ;  in  spite  of  the  deliberate  misrepresent- 
ations of  its  enemies  as  to  the  aims  of  the  Society  ;  and 
notwithstanding  the  strained  eftbrts  of  those— some  in  high 
places— who  dreading  the  inde]iendent  criticism  of  an  en- 
lightened and  representative  body  outside  themselves  have 
done  their  best  to  injure  it,  the  Society  ha.s  worked  on  bravely 
under  obloquy  and  reproach,  and  the  Report  before  vis  shews 
no  signs  of  aljatement  of  the  disinterested  zeal  and  unflag- 
ging energy  with  which  its  Council  is  imbued.  Even  those  who 
may  differ  from  some  of  the  cotlchisions  arrived  at  in  the  Report, 
must  acknowle<lge  their  obligations  for  the  mass  of  facts  so 
oncisely  brought  together  in  its  ])ages.  If  the  Society  had  done 
no  more  than  to  publish  the  Reports  it  has  issued  annually  it 
Would  have  deserved  the  thanks  of  the  community. 

After  dealing  as  usual  with  the  mortuary  statistics  of  the  town 
and  suburbs,  the  present  Report  discusses  the  following  subjects — 
tlie  Filtered  AVater-Supply,  the  Reservoir  in  Halliday  Street, 
Drainage,  Conservancy,  Building  Re;;ulations,  Private  Privies, 
llahonifilan  Burial  Grounds,  the  Milk  Supplj-,  the  Prevalence  of 
Leprosy,  the  Municijal  Bill,  Mr.  Cotton's  Chairmanshii),  Mr. 
Justice  Cunningliam's  Lectures  on  "  Public  Health  in  India,"  the 
nee<!  there  is  for  (ieneral  Boanls  of  Health,  and  the  Amalgamation 
of  Town  and   Suburbs  ;  and  it  closes  with  a  graceful   reference  to 

the  recent  death  of  the    HonoriiiA    Analyst   of  the   Society Mr. 

Oustav  Mees. 

Tlie  first  place  both  in  respect  of  order  and  of  detail  in 
treatment  has  very  proi)erly  been  accorded  to  the  filtered  water- 
8up]ily.  The  Report  shews  plainly  that  undue  deference  to 
the  clamorous  demands  of  the  Hindu  Commissioners  in  jiast 
years  was  the  primary  cause  of  the  water  trouble  ;  and  we  (juite 
agree  witli  the  (xmncil  in  the  view  that  true  economy  would  have 
been  secure.1  by  a  more  liberal  expenditure  at  the  outset.  It  would 
have  resulted  in  a  great  saving  of  public  money,  to  say  nothing 
of  the  lives  of  thousands  wJio  have  been  cut  off  by  preventible 
diseases  in  the  twenty -odd  years  which  have  elapsed  since  pure 
wat«r  was  furnished  to  the  city.  We  trust  the  lesson  will  not  Ije 
lost  on  the  Commissioners  in  whose  hands  the  sanitary  agencies 
of  the  tf.wn  are  now  place<l  ;  and  that  when  they  come  to  deal, 
«s  they  will  shortly,  with  the  enormous  task  presented  by  the 
filthiness  which  prevails  all  through  the  suburbs,  they  will  sec 
that  the  cheajiest  way  to  improve  urban  or  suburban  districts  is 
to  deal  with  them  in  a  thorough  and  efficient  manner  at  the  outeet. 
A  few  thousands  of  rupees  cut  off  estimates  at  the  initial  stage  of 
great  undertekings  usually  results  in  a  few  years  in  a  tenfohl 
increase    in    exf)euditure.      The    Council    liave,  in  our  opinion, 


made  out  their  case  for  the  need  of  a  very  large  increase  in  the 
quantity  of  water  which  should  be  supplied  to  the  town,  and  this 
without  reference  to  the  supply  which  will  have  to  be  provided 
for  the  suburbs.  Efforts  to  check  negligent  waste  must  have 
the  sympathy  of  all,  but  we  hold  with  the  Rejxirt  before  us  that 
these  efforts  must  not  be  confounded  with  any  scheme  whicli 
would  aim  at  making  30  gallons  of  water  do  the  work  of  70  or 
80  gallons.  A  tropical  city  like  Calcutta  should  have  a  supply  of 
filtered  water  giving  not  less  than  100  gallons  per  head  of  the 
population. 

Building  regulations  have  also  been  treated  at  some  length. 
Hei'e  again  we  consider  the  Council  have  struck  at  another  of  the 
main  roots  of  the  insanitary  condition  of  this  city.  Wfe 
never  have  had  the  least  regard  for  the  arguments  so  often  urged, 
by  the  defenders  of  dirt  in  Calcutta  who  advocate  delay  and 
plead  for  more  experience  !  The  Report  has  some  excellent 
references  to  the  opinions  expressed  by  Sir  Ranald  Martin  fifty 
years  ago,  on  the  evils  arising  from  defective  structures.  There 
are  numerous  localities  in  Calcutta  itself  to  which  Sir  Ranald's 
strictures  still  ap])ly  ;  once  acioss  the  Mahratta  Ditcli, 
and  the  conditions  which  he  complains  of  become  the  universal 
rule.  For  ourselves  we  cannot  understand  how  the  Government 
suffer  men  who  talk  as  certain  Commissioners  referred  to  at 
jiage  30  of  the  Report  are  said  to  have  publicly  expresst  i  them- 
selves, to  rule  the  sanitary  destinies  of  such  a  centre  of  commerce 
as  Calcutta.  We  entirely  concur  in  the  opinion  that  what  is 
needed  is  astringent  Building  Act,  and  not  the  incomplete  provi- 
sions which  have  been  embodied  in  the  new  Municipal  Bill.  In 
view  of  the  watch  its  enemies  keep  on  its  utterances,  the  Health 
Society  has  done  wisely  both  in  this  portion  of  the  Report  and 
elsewhere,  in  quoting  largely  from  those  who  have  spoken  already 
and  some  of  whom  are  accepted  by  the  Hindu  Commissioners  as 
authorities  whose  oi)inions  cannot  be  safely  gainsaid.  There  is  just 
one  point  to  which  we  should  have  liked  the  Rei)ort  to  have 
called  attention,  in  this  connection,  and  that  is  the  disgraceful 
practice  followed  by  the  Corporation  itself,  of  filling-up  old  tanks 
with  street  rubbish.  Not  oidy  is  it  a  most  uuhealthj  practice 
while  in  progress,  but  made-land  is  decidedly  objectionable  as  a 
building  site.  It  gives  a  foundation  which  is  saturated  with 
organic  matter  in  course  of  decomposition,  and  sinkages  are  almost 
certain  to  follow  in  buildings  erected  on  such  sites.  Here  again 
we  have  an  instance  of  the  short-sightd  ])olicy  which  marks  so 
many  of  the  proceedings  of  the  Corporation  ;  street  sweepings 
in  the  long  run  are  about  the  most  costly  material  which  could 
be  used  for  filling  tanks,  and  yet  the  Commissioners  defend  the 
practice  on  the  score  of  economy  !  The  use  of  street  refuse  and 
sweepings  for  filling  tanks  should  be  declared  illegal  by  every 
Municipal  Act  worthy  the  name.  Some  of  the  most  important 
accessories  to  buildings — prives — are  noticed  under  a  separate 
heading.  The  Council  is  perfectly  correct  when  in  speaking 
of  the  defects  which  prevail  in  native  houses  as  regards  thei)- 
privy  arrangements,  they  say  in  their  Report,  jmge  31  :  "  In  any 
other  civilized  city  of  modern  times  they  would  be  doomed  on 
a  first  inspection,  and  the  reforms  indicated  by  sanitary  science 
would  be  rigorously  and  promptly  cari-ied  out."  This  surely  is 
a  matter  in  which  the  public,  and  indeed  the  Government  itself, 
should  support  Dr.  Simpson  against  the  native  Commissioners 
who  op))ose  him,  as  they  have  opposed  his  predecessoi-s,  in  all 
efforts  to  effect  reforms  in  the  structure  and  arrangements  of 
privies,  where  conditions  are  daily  created  which  threaten  to 
imperil  health  and  life. 

There  are  other  subjects  in  the  Report  which  would  be  more 
suitably  reviewed  in  a  Medical  or  a  Sanitary  Journal, — we  refer  to 
the  milk  supply,  and  the  prevalence  of  lej)rosy  ;  l>Ht  while  thi.s 
is  so,  we  cannot  but  thank  the  Council  for  giving  ])rominence 
to  the  facts  brought  forward  under  the.se  headings.  We  have 
visited  (/nallalxirws  like  Dr.  McLeod,  and  in  common  witli 
j)iobably  all  our  readers,  we  have  seen  the  unfortunate  victimit 
of  leprosy    roaming    unmolested    through   crowded    bazars,    and 
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even  selling  and  })repaiing  food  for  sale,  and  whatever  may  be 
the  results  which  follow  from  the  publication  of  the  Health 
Society's  Rejwrt,  the  Council  deserve  the  thanks  of  the  com- 
munity for  s]>eaking  boldly  and  opportunely  on  tliese  topics. 

Many  who  advocate,  as  we  do,  the  amalgamation  of  the  town 
and  suburbs  will  realize  what  a  tremendous  undertaking  the 
improvement  of  sucli  localities  as  Kurryah  and  Hathibagan  must 
prove.  Multiply  the  task  presente<l  by  the  hvsteea  at  Kurryah 
and  Hathibagan  a  hundredfold,  and  some  approach  is  made  to 
the  task  about  to  be  imposed  on  the  Corporation.  It  is  a  task 
wliich  must  be  undertaken,  and  it  is  one  which  must  be  executed 
in  no  half-heartetl  fashion.  A  water-s\ipply  and  a  good  drainage 
system  will  have  to  be  applied  to  the  suburbs  within  five  years 
of  the  amalgamation  ;  streets  have  to  be  run  through  all  jiarts 
of  the  district  in  place  of  the  tortuous  lanes  wliich  now  exist ; 
extensive  levelling  operations,  the  clearing  away  of  jungle, 
the  imi)rovement  of  hundreds  of  hustees  of  the  type  furnished 
by  Kurryah  and  Hathibagan,  and  the  rigid  enforcement  of 
building  regidations,  all  these  reforms  will  find  a  place  in  the 
programme  about  to  be  presented  to  the  Commissioners.  The 
suggestion  that  Government  should  aid  in  the  work  is  an  ex- 
cellent one.  The  native  Commissioners  who  can  see  nothing  in 
the  Health  Socviety  but  an  organization  for  destroying  Local 
Self-Govemment,  should  read  with  satisfaction  that  the  Council 
recognize  the  responsibility  of  past  Government  administrations 
for  the  sanitary  defects  of  the  suburbs,  and  that  they  urge 
more  strongly  than  ever  we  have  heard  any  Hindu  Commissioner 
urge,  that  Government  should  come  to  the  rescue  in  this  matter. 
The  Imperial  and  Commercial  interests  at  stake  alone  suffice  so  to 
•  distinguish  Calcutta  from  a  host  of  other  minor  Municipalitie.s, 
that  Government  concessions  to  the  local  Corporation  could  be  no 
precedent  for  any  Local  Board  beyond  its  precincts.  In  view  of  the 
increased  responsibilily  implied  by  the  amalgamation,  there  can  be 
no  question  that  the  Government  of  India  should  carefully  consider 
the  weighty  utterances  of  Sir  Douglas  Galton  quoted  in  the  Report 
in  regard  to  the  need  for  supervision.  Our  own  opinion  so 
entirely  coincides  with  that  of  the  Ceuncil  of  the  Health  Society 
thai  we  would  advise  peiiisal  of  what  they  say  on  this  subject. 

There  are  two  features  in  the  Report  to  which  we  must  refer 
in  closing  :  one  is  the  careful  way  in  which  the  Society  has  as  far 
as  was  possible  expressed  its  views  through  the  utterances  of  men 
■who  cannot  be  said  to  have  had  any  partizan  opinion  to  urge, 
and  who  have  spoken  up  as  fearlessly  as  the  Society  does  in  the 
Report  before  us.  The  other  point  is  the  clearness  with  which  it 
is  shewn  tliat  the  arguments  so  constantly  urged  by  the  Hindu 
Commiss-soners  against  reform  on  I'eligious  grounds  are  a  mere 
blind.  We  ourselves  liave  long  observed  that  when  a  man  or  a 
party  is  fairly  "  cornered  "  on  any  subject  of  sanitary  reform  in 
India,  resort  is  at  once  had  to  what  is  termed  for  the  nonce,  the 
infringement  of  religious  or  caste  customs.  In  the  words  of  the 
Report,  page  31,  "  Events  may  be  waited  upon  too  long,  especially 
•where  human  health  and  life  itself  are  concerned  ;  and  it  must  be 
remembered  that  the  real  question  in  all  these  cases  is  whether  or 
not  reform  is  imperatively  necessary.  If  it  is  so,  it  ought  to  be 
carried  out."  Toleration  is  an  excellent  thing  ;  but  it  is  a  mistake 
in  Government  to  let  so-called  sectarian  toleration  result  in  an  into- 
lerant disregard  for  the  unyielding  and  inflexible  laws  of  nature 
enunciated  in  the  teachings  of  sanitary  science. 


j)artly   of  water  i'roju    iIk;  Hill,  and    partly  of 
leaked  from  the  Reservoir. 

It  is  explained  that  the  determination  of  the  relations  between 
the  income  and  outgo  from  the  Reservoir  by  direct  observation! 
is  rendei-ed  somewhat  difficult  by  various  local  circumstances. 

Subject  to  these  difficulties,  several  gaugings  liave  been  taken, 
and  the  leakage  arrived  at  as  nearly  as  possible,  after  allowing 
for  the  different  known  losses  by  supply  and  evaporation. 

The  history  of  the  Reservoir  is  detailed.  The  work  was 
commenced  early  in  1877,  the  tender  of  Hajee  Kasaum  Jacob 
being  accepted. 

T'le  work  was  taken  out  of  the  hands  of  the  Contractor  in 
January  1880,  and  no  further  progress  was  made  until  September 
of  the  same  year.  The  water  was  admitted  into  the  Reservoir 
on  the  1st  January  1881,  when  it  was  found  to  be  sound  and 
water-tight.  The  construction  of  the  filters,  which  had  cost 
Rs.  1,23,229,  was  completed  in  April  1883,  and  the  roofing  was 
com))leted  in  June  1887. 

After  detailing  the  history  of  the  Reservoir,  Mr.  Tomlinson 
describes  the  design  and  construction. 

The  leakage  is  believed  to  be  principally  through  the  floor  of 
the  Reservoir,  and  a  detailed  history  is  therefore  given  of  its 
construction.  The  floor,  it  is  explained,  was  not  founded  entirely 
upon  rock,  but  no  part  of  this  foundation,  whether  on  rock  or  on 
moorum,  could  be  relied  on  as  being  water-tight.  The  first 
contract,  according  to  which  the  floor  was  to  be  excavated  to  a 
perfectly  true  face  and  afterwards  to  be  covered  with  a  layer  of 
concrete  a  foot  thick,  which  was  not,  however,  carried  out. 

Mr.  Tomlinson  describes  at  some  length  the  revised  8pecifica> 
*ion  for  the  floor,  and  explains  how  the  design  of  the  Executive 
Engineer  was  modified  at  the  request  of  the  Consulting  Engineer, 
the  late  Mr.  Forde.  The  correspondence,  bearing  on  this  point, 
commences'  with  a  letter  from  the  Municipal  Commissioner,  Mr. 
J.  ,H.  Grant,  to  the  Town  Council,  recommending  that,  before 
accepting  any  tender  for  construction  of  filters,  it  would  be 
advisable  to  complete  the  flooring,  &c.,  as  originally  designed, 
in  order  to  test  the  efficiency  of  the  Reservoir.  The  Town 
Council  resolved  to  do  this  on  13th  April  1880,  subject  to  such 
modification  as  the  Consulting  Engineer  might  suggest. 

Having  quoted  the  correspondence  which  had  passed  on  the 
subject,  the  requisite  remedial  measures  are  recommended. 


The  Leakage  from  the  Malab,\r  Hill  Reservoir. 
We  have  received  the  report  of  Mr.  S.  Tomlinson,  Deputy 
Executive  Engineer  in  charge  of  the  Water  Works,  on  the  condi- 
tion of  the  Malabar  Hill  Reservoir.  In  inquiring  as  to  the  causes 
•of  the  leakage,  the  object  has  been,  we  glean,  to  determine 
the  character  and  volume  of  the  streams  on  the  Chowpati  and 
Nepeaii  Sea  Road  faces  of  the  Hill,  and  the  relations  between 
income  and  outgo  of  the  Reservoir  and  the  relative  water- 
tightness  of  the  different  ))ortions  of  the  ReseiToir.  Mr. 
Tomlinson,    at    the    outset,    explains    that    the  streams  consist 
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THE  BETWA  CANAL.  NORTH-WEST  PROVINCES. 

III. 

The  following  are  extracts  from  the  comments  made  by 
Colonel  Greatheil  on  the  Regular  Estimate  framed  in 
1874  :— 

After  a  verj"  careful  consideration  of  the  subject,  the 
head  of  the  canal  htis  been  fixed  at  Pareecha,  13  miles 
east  of  Jhansie,  near  the  Calpee  road.  This  is  the  best 
site  that  could  be  found  ;  a  rocky  barrier  runs  across  the 
bed  of  the  river,  forming  an  excellent  foundation  for  the 
weir.  This  barrier  is  said  by  the  Executive  Engineer, 
Mr.  Dubus,  to  be  free  from  cracks  and  fissures  visible  to  the 
eye.  The  river  has  a  straight  run  between  good  stiff 
banks,  and  there  is  a  plentiful  supply  of  good  building 
stone,  suitable  for  coursed  rubble,  in  the  neighbourhood. 
The  bed  of  the  canal  is  so  determined  as  to  bring  its 
water  to  the  surface  of  the  country  at  Mot,  where  the  two 
rivers  Pahooj  and  Betwa  begin  to  diverge.  Flow  irriga- 
tion becomes  possible  at  this  "  obligatory  point." 

Mr.  Hair  has  designed  the  canal  to  carry  600  cubic  feet 
per  second  only,  which  is  the  volume  attainable  in  early 
rubbee,  ivs  shown  above.  The  bed  is  20  feet  wide,  the  depth 
of  water  7  feet,  .'ide  slopes  1  to  1.  Above  the  water  line 
the  slope  is  expanded  to  10  to  1  in  deep  cutting.  To  en- 
able the  canal  to  be  easily  modified,  to  carry  1,000  cubic 
feet  per  second  in  monsoon  khureef  at  a  future  day,  it 
is  not  necessary  to  alter  the  wetted  part  of  the  section 
shown  on  Sheet  No.  1  of  Atlas  ;  but  by  throwing  back 
the  sides  of  cuttiug  in  the  manner  shewn  on  the  drawing 
by  thick  black  lines,  and  leaving  berms  6  feet  wide  on 
either  side,  the  width  of  the  bed  can  at  any  time  be  in- 
creased to  30  feet  in  width  by  merely  removing  the  berms 
and  deepening  the  channel  1  foot.  The  bed  thus  enlarged 
will  carry  1,000  cubic  feet. 

The  effect  of  this  alteration  in  the  design  of  earth- 
v»-ork  of  the  main  canal  will  be  to  increase  the  quantity 
Jay  7,413,120  cubic  feet  at  Rs.  3-S  per  cent.  =  Rs.  25,945, 
v.hich  amount  has  been  added  to  Mr.  Hair's  estimate. 

From  Pareecha  to  Reo  the  canal  runs  in  a  direct  line, 
and  is  in  excavation,  varying  from  30  feet  at  head  to  5  feet, 
the  slope  of  bed  being  1  in  2,877.  At  mile  19i,  or  3 
miles  beyond  Reo,  it  bifurcates  ;  the  right  or  Humeerpoor 
Branch  follows  the  watershed  bordering  the  Betwa,  and 
v.'iU  irrigate  the  stretch  of  land  lying  between  the 
high  bank  of  the  Betwa  and  the  great  mar  basin  in  the 
centre  of  the  Doab. 

Mr.  Hair  has  designed  the  weir  alignment  most 
skilfully,  so  as  to  make  the  most  of  the  rock  barrier 
already  described  :  the  weir  is  placed  on  the  ridge  of  the 
reef,  curved  on  the  left  flank  convex  to  the  direction 
of  the  stream,  so  that  the  water  will  be  thrown  towards 
the  middle.  The  sill  of  the  weir  has  been  fixed  in  refer- 
ence to  the  level  of  the  '  Obligatory  Point '  at  R.  L. 
62550.  The  height  of  the  weir  above  the  river  bed 
varies  between  25-5  feet  and  "4  of  the  foot,  except  on  the 
left  flank,  where  the  rock  is  higher  than  the  sill,  and 
■n-ill  have  to  be  cut  down.  The  total  length  of  the  weir 
between  the  steps  at  either  end  is  2,396  feet,  or  nearly 
half  a  mile  ;  and  Is  calculated  to  produce  an  afflux  of 
6-5  feet. 

The  maximum  flood  volume  of  the  Betwa  has  been 
calculated  by  various  observers  to  be  about  750,000 
cubic  feet  per  second  ;and  it  is  this  volume  which  gives 
an  afflux  of  6-5  feet.  This  flood  discharge  has  been 
verified  by  a  computation  based  on  the  area  of  the  catch- 
ment basin,  which  is  roughly  185  miles  long  and  48 
Tillies  wid<-,  or  8,992  wpiare  miles.  Allowing  80  per  cent, 
of  the  rainfall  to  pass  off,  which  is  a  reasonable  allowance 
on  rrK.-ky  liit.d  of  rapid  slope,  the.se  results  give  a  cal- 
culated flo«Kl  discharge  of  799,440  cubic  feet. 

The  cross-section  proposed  by  Mr.  Hair  is  a  trapezoid, 
T,-ith  -idfs  of  equal  slope,  viz.,  10  horizontal  to  25. V 
vertical,  the  top  width  being  lOJ  feet,  increased  by  a 
Udgo  to  15  feet.    The  section  proposed  is  stable,  but  the 


Chief  Engineer  does  not  approve  of  the  slope  on  thfr 
down-stream  side  :  a  6-iuch  film  passing  over  the  weir 
would  fall,  theoretically,  at  a  point  6  feet  measured 
horizontally  from  a  line  drawn  plumb  to  the  lip  of  the 
weir.  Practically  this  distance  would  not  perhaps  be 
more  than  4  feet,  in  which  case  the  falling  water  would 
strike  the  down-stream  slope  of  the  weir  at  about  half 
its  height,  and  would  ultimately  affect  the  stability  of 
the  structure  by  wear  and  vibration.  The  down-stream 
face  of  the  weir  should  therefore  be  nearly  plumb  ;  but 
to  increase  the  stability  of  the  work,  and  thereby  to 
decrease  its  cost,  the  base  of  the  weir  has  been  extended 
up-stream  as  far  as  is  consistent  with  the  necessary 
conditions  defined  above.  The  up-stream  edge  will  be 
rounded,  as  in  certain  works  in  Madras,  in  order  that 
drift  wood  may  pass  over  without  obstruction  and  injury 
to  the  masonry.  Instead  of  a  batter  for  the  up-stream 
face,  the  Chief  Engineer  prefers  a  curve,  which  facilitates 
the  passage  of  water  and  drift  ;  the  curve  is  so  designed 
as  to  reduce  the  thickness  of  the  weir  in  proportion  to 
the  pressure  exerted.  The  section  shewn  is  for  the 
highest  part,  and  so  much  of  the  section,  measured  from 
the  top  downwards,  as  is  requisite  for  the  completion 
of  the  weir  to  a  uniform  still  level  will  be  built  throughout 
the  length  of  the  structure.  Fifteen  feet  has  been 
adopted  as  a  convenient  uniform  dimension  for  the  width 
of  the  weirs  at  top. 

In  order  to  avoid  inundation  by  the  afflux  caused  by 
the  weir,  and  to  prevent  water  passing  round  the  ends 
of  the  weir,  embankments  will  be  required  on  both  sides 
of  the  river.  The  formation  width  has  been  fixed  at 
20  feet,  and  the  level  at  658-00,  or  3  feet  higher  than 
allo\ved  by  Mr  Hair.  The  portions  near  the  weir,  which 
are  liable  to  scour,  will  be  pitched  with  any  stone,  and 
the  bank  itself  will  be  hearted  with  a  puddle  wall  3  feet 
thick. 

In  a  Note  by  CoLONEL  J.  Crofton,  R.E.,  Inspector- 
General  of  Irrigation  Works,  he  observes :  on  the  Bam 
and  Head-Worka: — The  maximum  discharge  of  the 
Betwa  in  flood  is  calculated  at  750,000  cubic  feet 
per  second.  The  calculation  is  based  on  a  measured 
discharge  of  the  river  on  the  10th  September  1869, 
which  amounted  to  45,150  cubic  feet  per  second, 
through  a  sectional  area  of  14,492  square  feet,  giving  a 
mean  velocity  of  311  feet  per  second.  The  sectional  area  of 
the  maximum  flood  is  stated  to  have  been  88,018  square 
feet.  The  mean  velocity  would  therefore  be  ^-*^-^  =  8-42 
feet  per  second.  These  results  agree  very  fairly'with  those 
deduced  from  an  estimate  of  the  proportion  of  rainfall 
running  off  the  catchment,  see  annexure  by  Captain 
Marshall  to  Colonel  Brownlow's  Note,  No.  674.^,  dated 
1st  April  1872. 

Now,  in  the  calculation  of  the  afflux  at  the  proposed 
weir,  the  velocity  of  approach  is  left  out,  because,  Mr. 
Hair  states  in  a  foot-note  to  his  calculation,  it  made  no 
appreciable  difference  in  the  result.  What  velocity  he 
assumed  in  his  calculation  is  not  shewn  in  the  papers, 
but  taking  it  at  8  feet  per  second,  I  calculate  that  a  dis- 
charge of  751,908  cubic  feet  per  second  would  cause  an 
afflux  of  only  4  feet  instead  of  6^  feet,  so  that  the  works 
on  the  flanks  of  the  weir  and  the  afflux  embankments 
would  seem  to  be  2|  feet  higher  than  is  necessary. 
Again,  the  walls  and  top  of  embankment  are  designed 
6  feet  above  the  surface  of  highest  flood.  This  is,  I 
think,  an  excess  of  precaution.  Three  feet,  or  at  the 
most  4  feet,  would  be  ample. 

If  the  maximum  discharge  of  the  river  docs  not  exceed 
that  assumed,  and  there  seems  every  reason,  I  think,  to 
suppose  that  it  is  rather  over  than  under  the  mark,  the 
height  of  the  head-works  and  river  embankments  might, 
according  to  the  above  calculation,  be  safely  reduced  5J 
feet.  It  is,  besides  to  bo  borne  in  mind  that  the  co- 
efficient (0'628)  used  in  the  formula  for  calculating  the 
afflux  is  only  applicable  when  there  is  a  deep  pool  above 
the  weir :  and  when  this  pool  silts  up,  as  it  will  ulti- 
mately to  a  great  extent,  if  not  entirely  the   velocity   of 
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the  cuFrent  immediately  above  the  weir  will  increase  to 
-a  certain  extent,  and  consequently  the  height  of  flood 
will  be  something  less  than  calculated  by  the  formula. 

The  body  of  the  weir  is  thicker  than  is  perhaps 
absolutely  necessary ;  but  in  a  river  with  so  steep  a 
■slope,  and  subject  to  floods  of  such  magnitude,  it  is 
well  to  be  on  the  safe  side. 

The  top  width  might,  however,  with  safety  be  reduced 
to  12  feet  along  nearly  one-half  of  the  length  where 
its  height  above  the  rocky  bed  is  inconsiderable.  It 
should  all  be  built  of  uncowrsed  rubble,  which  the  ex- 
perience in  similar  works  in  France  and  lately  in  Bom- 
bay has  shewn  to  be  much  superior  to  coursed  masonry 
for  this  description  of  work.  The  Doomagoodiem  weir, 
on  the  Godavery,  also  goes  to  prove  that  good  rubble 
in  cement  is  at  least  equal  to,  if  not  superior  to,  ashlar 
for  the  coping.  That  work  has  now  been  standing  for 
about  six  years,  and  has  suffered  little  or  no  damage 
though  exposed  to  exceptionally  violent  action.  The 
•cement  with  which  the  work  was  built  was  manufac- 
tured on  the  spot  from  material  obtained  in  the  vicini- 
ty. 

The  top  of  the  weir  should  be  countersloped  up- 
stream to  facilitate  the  passage  of  trees  or  other 
floating  substances  over  it.  The  edge  is  rounded  off 
in  the  design,  but  this  would  not  answer  the  purpose. 

No  provision  is  made  in  the  estimate  for  protecting 
the  bed  below  the  weir  from  the  scour  and  the  impact 
of  the  falling  water.  It  is  stated  that  the  reef  of  rock 
on  which  the  work  is  to  be  constructed  is  free  from 
cracks  or  fissures  visible  to  the  eye ;  if  any  should 
hereafter  be  discovered,  they  must  be  carefully  filled 
with  masonry  in  good  cement. 

Observations  are  made  on  the  above  Note  by  Colonel 
W.  H.  Greathed,  C.B,  R.E.,  Chief  Engineer  of  Irrigation, 
N.-W.  P.,  who  says  : — 

Colonel  Crofton  considers  that  the  height  of  the  head 
works  and  of  the  river  embankments  against  afllux  may 
be  lowered  5  A  feet  in  height.  This  recommendation  is 
based  upon  three  assumptions  : — 

L— That  R.  L.  751-908  is  the  highest  possible   flood. 

II. — That  the  rainfall  adopted  as  a  basis  of  calculation 
in  Colonel  Brownlow's  note  of  1st  April  1872,  is  a  maxi- 
mum, and  that  the  proportion  there  supposed  to  run  off 
cannot  be  exceeded. 

III. — That  the  bed  of  the  river  in  front  of  the  dam  will 
silt  up. 

Concerning  flood  volumes  and  rainfall,  our  observations 
are  so  limited  in  extent  as  to  be  in  my  opinion  unreliable 
as  maxima.  We  know  from  experience  how  invariably  "un- 
precedented" floods  occur  in  large  rivers  of  which  the  phe- 
nomena have  been  closely  studied  and  watched  for  a  series 
of  years,  upsetting  all  calculations.  Something  of  the 
kind  has  even  now  occurred,  I  believe,  on  the  Beas  ;  and 
in  the  present  state  of  our  experience  of  the  Bctwa,  I  am 
unwilling  to  base  designs  on  any  close  estimate  of  pro- 
bable highest  flood. 

The  subject  was  very  carefully  considered  when  the 
designs  were  determined,  and  I  am  not  prepared  to  re- 
linquish any  of  the  margin  of  safety  given  to  the  head- 
works. 

Regarding  the  possible  silting  up  of  the  Betwa  in  front 
of  the  dam,  we  have  no  experience,  I  believe,  to  guide 
us.  Nowhere,  as  far  as  I  am  aware,  has  the  stream  of  such 
a  river,  filling  during  the  flood  season,  a  rectangular  rock 
channel  forty  feet  in  depth,  and  moving  with  terrific  vio- 
lence, been  barred  by  any  artificial  work  and  no  experi- 
ments ever  yet  made  can  certify  what  the  velocity  of 
.such  floods  will  be  at  the  bottom  of  such  a  channel. 

On  this  point  turns  the  question  whether,  and,  if  at  all, 
to  what  depth  the  shingle  brought  down  from  the  Vin- 
dhya  can  rest  on  the  bottom  of  the  river,  and  raise  the  bed 
in  front  of  the  weir.  Colonel  Crofton  would  have  the  works 
designed  on  that  assumption.  I  cannot  rely  on  a  conjec- 
ture that  the  afflux  will  never  be  more  than  is  calculated 
by  the  Inspector-General,  and  prefer  to  maintain  the  pro- 
vision of  the  estimates. 


The  strength  of  the  body  of  the  weir  is  purposely  in 
excess  of  the  minimum  of  safety.  The  top  width  was 
studiously  designed  of  width  sufficient  to  afford  a  road- 
way during  the  eight  months  of  the  year  in  which  it  will 
be  dry,  for  which  purpose  12  feet  would  be  insufficient. 
It  is  therefore  unadvisable  to  diminish  the  proposed 
surface  width  of  16  feet. 

It  was  intended  to  construct  the  weir  after  the  manner 
of  that  at  Fiirens,  the  masonry  courses  being  broken  in 
all  directions.  The  term  coursed-nibble  indicates  that 
the  work  will  be  constructed  with  the  largest  self-bedded 
stone  procurable,  and  not  with  small  irregular  stones, 
which  caimot  be  dressed,  as  is  usual,  in  uncoursed  or 
random  nibble. 

The  embankment  on  the  right  bank  follows  the  road 
from  Bhetre,  and  taps  a  range  of  hills  from  which  rubble 
stone  could  be  obtained.  It  was  therefore  designed  with 
a  top  width  of  20  feet,  in  order  that  it  might  be  used  for 
traffic.  A  similar  reason  fixed  the  width  of  the  bank  on 
the  left  from  the  weir  to  Pareecha,  and  on  to  the  metalled 
road.  As  the  Customs  hedge  divides  the  bank  from  the 
road  above  this  point,  it  would  be  a  boon  to  the  cultivat- 
ing community  to  make  the  bank  of  sufficient  width  for 
carts  to  pass  along,  and  the  possible  saving  to  be  effected 
is  quite  unimportant. 

The  number  of  bridges  is  determined  by  the  probable 
wants  of  the  country  when  irrigation  is  developed.  The 
experience  of  the  Ganges  Doab  has  led  to  the  establish- 
ment of  a  scale  according  to  which  the  intervals  between 
bridges  diminishes  as  the  bed  width  of  the  channels  and 
consequent  cost  of  structures  becomes  less.  The  same 
scale  is  applied  to  the  Betwa  project,  for  the  same  re- 
quirements will  arise,  as  the  population  bordering  that 
canal  increases.  The  bridges  are  occupation-bridges, 
required  for  communication  between  the  severed  lands 
of  an  estate  ;  it  is  provided  in  the  report  of  the  estimates 
that  they  would  only  be  built  as  required  :  the  accuracy 
of  the  estimates,  as  financial  indicators,  will  be  vitiated 
if  due  provision  is  not  made  for  bridges.  Rafts  and  ferries 
are  impossible  in  these  small  channels  which  would  be 
choked  by  them ;  and  would  in  this  situation  be  more 
costly  than  bridges  :  for  a  ferry  requires  a  man  in  charge, 
besides  constant  repairs  if  there  is  anything  temporary  in 
its  character.  If  it  is  a  pontoon  raft,  pljdng  between 
metalled  approaches,  it  only  pays  where  the  channel  is 
wide  and  bridges  costly.  It  was  contemplated  that  foot- 
bridges may  be  substituted  in  most  cases,  but  our 
knowledge  of  the  country  is  not  sufficient  to  determine 
whether  this  is  the  case,  or  to  what  extent.  The  Chief 
Engineer  is  unwilling  to  alter  this  part  of  the  estimate. 

The  falls  are  designed  in  the  manner  habitual  in  the 
North-Western  Provinces,  with  a  length  of  crest  equal 
to  the  mean  width  of  the  channel. 

It  is  but  just  now  that  the  Government  of  India  has 
succeeded  in  introducing  a  system  of  complete  and  ac- 
curate estimate  which  includes  all  probable  charges  ;  and 
there  cannot  but  be  risk  of  retrogression  in  this  im- 
portant matter  if  a  Chief  Engineer  is  required  to  make  a 
complete  estimate  for  one  scheme,  and  a  less  complete 
estimate  for  another. 

There  is  no  safety  save  in  the  hard-and-fast  line  of 
completeness  ;  and  I  submit,  with  every  respect  for  the 
professional  advisers  of  the  Government  of  India,  that 
the  proper  course  is  that  estimates  for  all  works  without 
exception  should  include  all  probable  charges. 

E.  A.  S. 


Australian  Coal. — Australian  coal  has  been  recognised  in  India, 
Africa,  China,  and  some  of  the  coaling  stations,  used  by  both  the 
mercantile  marine  as  well  as  the  navies  of  various  countries  in  the 
Pacific,  patronise  Australian  coal.  It  has  had  a  slight  demand  on  the 
Western  Pacific  coast  of  America  ;  but  recently  the  demand  had  so 
greatly  increased  as  to  cause  very  great  activity  in  Newcastle,  New 
South  Wales.  Several  large  sailing  vessels  and  one  or  two  steam  colliers 
are  loading  for  San  Francisco.  So  it  is  evident  the  Americans  have 
learned  to  appreciate  Australian  coal,  and  when  it  is  considered  there 
is  a  tariff  on  coal  imported  into  America,  this  demand  is  to  be  further 
appreciated.  It  is  a  long  sea  voyage  from  New  South  Wales  to  San 
Francisco,  but  it  has  the  advantage  of  being  through  a.  semi-tropical 
belt,  where  the  times  of  storms,  fcc,  can  be  steadily  calculated.  This 
route  is  used  by  several  visitors  to  and  from  England  to  the   Colonies 
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AN  IMPROVED  CAST-IRON  SLEEPER. 
By  G.  E.  Mooke,  M.  Inst.  C.E., 

DepxUy  Conmlting  En/fineer  to  the  Govermnent  of 
Indui  forGiutmnieed  RaUiiuys,  GalciUta. 

The  drawings  shew  designs  for  a  cast-iron  sleeper  with 
a  lie-bar  couuectiou.  -.  j   e 

My  experience  is  that  steel  sleepers  are  not  suited  tor 
India,  especially  the  damp  climate  of  Bengal,  where 
they  rapidly  corrode  on  the  seat  under  the  rail,  and  are 
then  useless  even  as  scrap,  cast-iron  being  the  most 
suiuble.  The  drawback  against  using  cast-iron  sleepere 
hitherto  has  been  the  great  number  of  parts  and  high 
initial  cost.  Several  lines  still  stick  to  pots,  which  1  con- 
sider a  bad  form  of  sleeper,  as  it  is  impossible  to  pack 
pots,  so  that  the  whole  area  does  equal  service,  resulting 
in  heavy  renewals. 

The  chief  defects  of  all  pot  and  plate  sleepers   now  m 

use  are — 

(a)    Inaccuracy  of  gauge. 

(6)     Great  number  of  parts. 

(c)     Height  of  rail  above  tie. 

(rf)    Difficulty  of  lajdng  and  taking  out  of  road. 
These  defects  I  have  attempted  to  remedy. 

pifj  T.— Is  a  plate  sleeper  for  the  5'  6"  gauge  double- 
headed  rail  with  a  T-iron  tie-bar.  The  operation  of  lay- 
ing is  quite  simple,  the  plates  being  inserted  under  the 
rails,  the  tie-bar  is  put  into  plate  and  the  cottar  driven 

home.  1       ,.  t 

The  gauge  depends  upon  the  accuracy  of  length   of  the 

tie-bar,  and  not,  as  in  other  sleepers,  on  the  accuracy  of 

the  castings. 
Fig  II. — Is  the   same  sleeper  suited    for  a   flat-footed 

rail. 

Fv)  III.— Is  a  plate  sleeper  for  the  metre  gauge  of  the 
simplest  construction. 

Plff  IV. — Also  for  the  metre  gauge,  is  a  stronger  and 
stifl'er  form. 

fig  V. — For  metre  gauge  does  away  with  all  small 
parts.  The  sleeper  consists  of  only  two  plates  and  a 
tic-bar. 

To  lay  it — the  plates  must  first  be  put  as  shewn  in 
dotted  lines,  and  the  tie-bar  inserted  into  the  socket  cast 
on  to  the  end  of  each  plate,  and  then  the  plates  must  be 
gradually  shifted  till  they  are  in  their  right  position, 
square  to  each  other,  when  the  tie-bar,  which  is  notched 
near  each  end,  will  pass  over  a  corresponding  lug  cast  on 
the  plate  which  gives  the  gauge.  Here  the  gauge 
depends  on  the  perfection  of  the  casting,  but  as  the 
crucial  measurement  is  only  about  5  inches  apart  on  the 
same  plane,  it  should  not  be  difficult  to  obtain  accuracy 
enough  for  all  practical  purposes. 

The  advantages  claimed  for  these  designs  are— 

lat. — Few  parts — 3  to  5  only. 

2nd. — Ckeapnfss. — Owing  to  few  parts  and  to  rail  being 
directly  on  the  plate  less  metal  is  u.sed.  It  is  easily  cast, 
one  pattern  only  being  required ;  a  .saving  also  is  effected 
in  the  tie-bar. 

3rd. — Long  life. — Being  of  simple  and  strong  form,  all 
iron.  Having  the  tie-bar  above  the  plate  instead  of 
being  buried  in  the  ballast,  it  will  not  nist  into  the  socket. 

4<A. — AccurcKy  of  gavxje. — Each  tie-bar  is  a  gauge 
rod,  and  when  driven  up  to  the  rail  with  the  tapered 
cottar,  the  accuracy  of  the  gauge  is  ensured.  The 
tic-bar  being  above  the  ballast  is  not  so  liable  to  be 
bent,  and  as  the  tie  is  situated  just  under  the  upper 
table  of  the  rail,  any  bending  of  it  will  not  affect  the 
gauge  to  anything  like  the  same  extent  as  in  other 
systems  where  it  is  fixed  below  the  rail 

5th. — Steadinem. — Owing  to  the  position  of  the  rail 
directly  on  the  plate,  the  road  will  bo  much  steadier  than 
in  other  systems  where  the  rail  is  fixed  at  a  considerable 
height  above  the  level  of  the  bottom  of  the  sleeper, 
besides  being  much  easier  to  maintain. 

6th. — Ease  and  celerity  with  which  it  can  be  put  in 
and  taken  out  of  the  road. 

Owing  to  the  position  of  the  tie-bar  and  the   mode  of 


fastening,  the  fastenings  are  open  to  inspection  and  any 
part  of  the  sleeper  can  be  renewed  without  disturbing  the 
rest  of  the  road  or  removal  of  ballast. 

No  provision  has  been  made  for  alteration  of  gauge  on 
curves,  as  I  do  not  consider  that  for  standard  curves  in 
ordinary  country  any  is  necessary, 

G.  E.  M. 


PROPERTIES  OF  FLUIDS. 

By  A.  EwBANK. 

XVI. 

In  every  rigid  body,  small  or  lar<;e,  simple  or  complex, 
there  is  one  peculiar  point  called  the  centre  of  gravity, 
sometimes  it  is  called  the  centre  of  inertia.  Let  us 
denote  it  by  G.  To  illustrate  the  peculiarities  or  the 
characteristic  properties  of  this  point,  let  our  body  be  a 
mass  of  iron,  lead,  stone  or  wood,  or  any  other  tolerably 
rigid  body.  On  its  external  surface  take  anywhere 
a  point  A.  At  this  point  attach  to  the  mass  a  small 
ring.  To  this  ring  fasten  a  string  A  B.  Let  B  be  a 
ring  in  the  roof  of  a  building,  or  let  B  be  any  other 
practically  immoveable  point,  Let  the  mass  be  suspend- 
ed in  the  air  by  the  string  A  B.  Then  the  three  points 
B,  A,  G,  will  lie  in  one  straight  line.  It  is  this  peculi- 
arity of  the  point  G  that  is  generally  thought  of  when 
G  is  called  the  centre  of  gravity. 

While  the  mass  hangs  at  rest,  let  us  choose  anywhere 
on  the  surface  another  point  C.  Imagine  the  line  G  C  to 
be  drawn  and  to  be  produced  out  from  the  body  to  any 
point  H.  With  a  hammer,  or  by  any  other  means,  let  a 
blow  be  delivered  on  the  body.  Let  the  line  of  action  of 
the  blow  be  strictly  the  line  H  C.  At  the  moment  the 
blow  is  delivered  let  the  string  A  B  be  cut.  Thus  the 
body  is  free  to  accept  any  movement  which  may  jointly 
be  due  to  the  effect  of  the  blow  and  the  weight  of  the 
body — which  weight  will  immediately  begin  to  act 
under  the  influence  of  the  blow  and  of  the  weight, 
the  body  will  soon  have  described  a  small  portion  of 
some  curved  line.  To  make  this  statement  more 
precise,  we  say  that  the  point  G  of  the  body  will  have 
described  a  certain  portion  of  a  certain  curved  line.  This 
curved  line  is  indicated  by  fig.  56. 
Fig  .56 


E  F  is  a  line  drawn  from  the  initial  position  of  G  and 
drawn  in  the  direction  H  C  G  produced.  Thus  HOG 
F  is  one  straight  line  and  the  points  G,  E 
are  initially  coincident.  E,  however,  is  a  fixed  point 
of  space,  while  G  is  a  fixed  point  of  the  body.  G  travels 
in  space  along  the  curve  E  K  L  starting  from  the  point  E. 

Now,  not  only  does  the  point  G  of  the  body  start  along 
this  curved  line  E  K  L,  but  the  point  A  of  the  body 
starts  along  a  precisely  similar  curved  line  P  Q  R.  P 
and  A  are  initially  coincident,  and  when  G  arrives  at  any 
point  K,  then  has  A  arrived  at  a  point  Q,  such  that 
the  curved  line  E  K  is  equal  to  the  curved  line  P  Q. 
Similarly,  B  starts  on  another  but  a  similar  curved  line. 
Let  this  curved  line  be  called  X  Y  Z.  Then  X  means 
the  initial  position  of  the  point  B  of  the  body.  When 
G  has  reached  K  and  A  has  reached  Q,  then  B  has 
reached  Y  and  the  arc  X  Y  =  arc  P  Q  =  arc  E  K. 

All  other  points  of  the  body,  whether  they  are  on 
the  surface  or  inside  the  body,  move  on  similar  and 
equal  paths. 

In  this  discussion  we  are  omitting  from  consideration 
any  effect  due  to  the  resistance    of  the  air.    If  we  do 
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omit  air  resistances,  and  if  we  do  consider — as  we  are  jus- 
tified iu  doing — the  weight  of  the  body  as  some  one  force 
acting  through  G,  then  we  have  all  points  of  the  body 
endowed  at  any  one  instant  of  time  with  parallel  and 
equal  velocities.  Any  one  point  of  the  body  changes  its 
velocity,  but  every  other  poiut  of  the  body  does  simul- 
taneously change  its  velocity.  Moreover,  these  changes  of 
velocity  are  all  equal. 

When  we  think  of  this  tendency  of  a  body  to  receive 
equal  and  parallel  velocities  for  all  its  particles  under 
the  influence  of  a  blow  whose  line  of  action  passes,  through 
G,  we  call  this  point  the  centre  of  inertia.  A  more  care- 
ful inquiry  would  shew  us  that  the  property  we  have 
described  as  appertaining  to  the  centre  of  gravity  is  akin 
to  that  which  we  have  just  described  as  appertaining  to 
the  centre  of  inertia.  But  at  present  we  may  consider 
them  as  separate  and  independent  properties.  If  we 
are  asked  to  prove  them,  we  may  appeal  to  experiment. 

When  a  body  so  moves  that  all  points  have  parallel 
and  equal  velocities  at  any,  the  same  instant  of  time, 
we  say  that  the  body  has  a  movement  of  pure  transla- 
tion. We  mean  that  the  body  has  no  movement  of 
rotation.  If  instead  of  carefully  arranging  that  the  line 
of  action  of  the  blow  shall  pass  through  the  particular 
point  G,  we  deliver  a  blow  at  random,  we  shall  gener- 
ally see  that  the  body  not  only  starts  forward  under 
the  influence  of  the  blow,  but  begins  simultaneously  to 
spin.  Instead  of  suspending  a  body  by  a  string  let  us 
float  it  upon  water.  Then  a  blow  delivered  at  random  will 
generally  make  the  body  move  forward  and  turn.  A 
blow  is  merely  a  particular  case  of  force.  If  on  a  floating 
body  we  make  some  force  to  act,  choosing  our  force  hori- 
zontal, but  in  other  respects  taking  it  at  random,  we  shall 
icduce  a  forward  motion,  which  generally  will  be  accom- 
panied with  a  turning  motion.  Thus  a  ship  sailing  on  an 
even  keel  has  a  turning  tendency  which  we  described  as  a 
dipping  tendency.  If  a  ship  instead  of  having  her  sails 
above  the  deck  had  them  spread  out  on  one  side — like 
one  wing  of  a  bird  or  like  an  oar  of  a  boat — the  influence 
of  the  wind  on  the  system  of  sails  would  not  only  be  to 
urge  the  ship  forward,  but  also  to  make  the  ship  turn  or 
change  the  direction  of  her  bows.  When  a  ship  having 
her  sails  arranged  above  the  deck  heels  over  for  any 
reason,  then  the  line  of  action  of  the  wind  force  is  not 
cnly  higher  than  the  centre  of  gravity  of  the  ship,  but  it 
is  also  sideways.  In  this  case  there  is  a  tendency  to  dip 
th  bows  and  also  to  change  the  course.  The  dipping 
tendency  is  a  tendency  to  rotate  about  some  horizontal 
axis.  The  veedng-round  or  change-of-course  tendency 
is  a  tendency  lo  rotate  about  some  vertical  axis. 

Thus  each  of  these  rotations  is  an  example  of  the  same 
dynamical  principle,  viz.,  that  if  a  force  is  to  induce  a 
motion  of  translation,  but  not  to  induce  any  motion  of 
rotation,  then  the  line  of  action  of  the  force  must  pass 
through  a  particular  point  of  the  ship  called  its  centre  of 
gravity  or  its  centre  of  inertia.  But  though  the  dipping 
tendency  and  the  change-of-course  tendency  are  similar 
dynamical  effects,  yet  they  are  very  different  when  consi- 
dered by  the  captain  or  by  the  builder  of  a  ship.  For  when 
a  .ship  dips,  the  water  pressures  resist  the  dipping  and 
endeavour  to  restore  the  original  position.  On  the  other 
hand,  when  a  ship  has  had  her  head  moved  round,  the 
water  pressures  do  not  in  any  way  tend  to  restore  the 
old  direction  in  which  the  ship  was  looking.  In  order  to 
restore  this  old  direction  the  rudder  is  called  into  play. 
Thus  the  dipping  tendency  may  be  accepted  by  the 
captain,  but  he  incessantly  opposes  the  veering-round 
tendency  by  his  orders  to  the  man  at  the  wheel. 


Advertising  Charoes. — The  following  are  said  to  be  the  ad- 
verti.-«iiij,'  cliarge.s  of  three  of  the  great  American  newspapers  :  — 
A  column  ill  tlie  Chicago  Trihime  costs  the  aJverti.ser  £5,209  per 
annum.  Tlie  New  York  Herald  receives  for  the  lowest  price 
£7,30(),  and  for  the  highest  £12,600  per  annum  for  a  column.  The 
2^"«w  York  TriJnine  for  its  lowest  gets  £4,250,  and  for  itsliighest 
£17,0(X)  for  the  same  space.  And  the.se  papers,  it  is  said,  never 
lack  for  advertisements  to  fill  their  columns. 


NOTES   FROM   HOME. 

(Frmii,  our  own    Correspondent.) 

TilERK  has  been  quite  a  plethora  of  Parliamentary  returns 
dealing  with  trade  matters  issued  during  the  last  week 
or  two,  and  not  the  least  interesting  is  the  document  relat- 
ing to  the  Railway  accidents  of  last  year.  It  shews  that 
the  number  of  passengers  killed  during  1887  from  causes 
entirely  beyond  their  own  control — casualties  to  trains, 
rolling-stock  and  permanent-way — is  very  much  larger  than  in 
1886,  and  larger  indeed  than  in  several  yeai-s  past.  There 
were  as  many  as  25  fatalities  caused  by  collision,  while  in 
the  previous  twelve  months  only  8  were  recorded.  At  the 
same  time  the  remarkable  fact  is  brouglit  out  that  all  of 
those  2.5  passengers  were  killed  on  one  line  and  in  one 
disaster.  But  for  the  unfortunate  collision  at  Hexthorpe 
sidings  during  the  Doncaster  Races  of  September  last,  the 
record  of  our  gigantic  Railway  service  would,  in  this  respect, 
have  been  stainless. 

A  torpedo  range  at  Horsea  Island,  Portsmouth,  costing 
£100,000,  has  just  been  completed,  and  taken  over  by  the 
Vernon  Torpedo  School.  The  range,  some  half  mile  in  length, 
has  been  constructed  for  experimental  purposes  in  connec- 
tion with  the  discharge  and  flight  of  torpedos,  and  with  its 
canal,  lock,  quays,  wharves,  tramways,  firing-pier  and  oflices 
form  a  prominent  feature  in  the  view  of  Portsmonth  Harbour 
as  seen  from  the  surrounding  heights. 

Our  1 10-ton  guns  have  already  been  surpassed  by  the  Krupp 
118-ton  guns,  which  were  supplied  to  the  Italian  Government 
a  .short  time  ago.  With  these  guns  a  wrought-iron  plate  of 
41  inches  thickness  can  he  penetrated  near  the  muzzle,  and 
39  inches  at  a  distance  of  1,000  yards.  They  are  made  entire- 
ly of  crucible  steel,  and  are  without  trunnions,  the  con- 
nection with  the  carriage  being  made  by  means  of  ring 
projections.  During  experiments  with  these  weapons,  results 
wore  obtained  which  are  stated  to  be  the  highest  realized 
by  any  cannon.  These  achievements,  however,  are  soon 
likely  to  be  surpassed  by  the  production  of  other  monster 
weapons  by  Krupp  of  Essen,  who,  it  is  stated,  are  now 
constructing  a  1.50- ton  gun  at  these  works.  The  great  120- 
ton  gun  was  followed  by  the  140  ton  gun,  and  this  now  by  the 
1 50.  The  present  monster  piece  of  artillery  is  .stated  to  be 
similar  in  its  constniction  to  the  1 40-ton  gun,  but  of  greater 
length  and  possessing  greater  power  of  range.  The  110- 
ton  gun,  which  this  firm  built  for  the  Italians,  has  been  fired 
over  200  times,  and  is  reported  to  be  in  a  perfect  state. 

An  invention  connected  with  military  ballooning  has  just 
been  tested  in  Berlin.  It  consists  in  apparatus  for  producing 
the  inflating  gas  on  the  spot  when  required,  instead  of  storing 
it  under  pressure  and  transporting  to  the  scene  of  action  in 
iron  pipes  on  the  plans  adopted  by  the  English  authorities. 
The  generator  is  said  to  resemble  a  traction  engine  in  appear- 
ance, and  is  drawn  by  six  horses.  In  its  lower  portion  is  a 
furnace  .specially  adapted  for  burning  wood,  and  over  this 
is  ranged  a  series  of  iron  retorts  (thirty  in  number)  which  are 
filled  with  a  mixture  of  zinc  dust  and  hydrate  of  lime,  which 
on  heating  gives  off"  hydrogen  ;  about  two  hours  being  required 
to  obtain  sufficient  gas  to  inflate  a  military  balloon.  This 
system,  which  is  tlie  invention  of  Lieutenant  Richter  and  Dr. 
Margert,  is  said  to  be  cheaper,  more  rapid  and  less  dangerous 
than  all  previous  systems. 

Instructions  have  been  issued  by  the  Admiralty  for  pre- 
parations to  be  made  for  building  The  Blake.  She  will  be 
the  largest,  fastest  and  most  powerful  cruiser  ever  built  for 
the  Royal  Navy.  She  is  to  have  a  displacement  of  9,000  tons, 
and  will  be  fitted  with  machinery  of  20,000  horse-power, 
which  is  8,000  in  excess  of  the  engines  of  the  first-class  ships 
Mle  and  Trafalgar.  The  Blake  will  be  built  of  steel,  and  her 
metal  parts  will  be  protected  by  a  steel  deck  extending  the 
entire  length  of  the  ship.  It  is  expected  that  she  will  be 
capable  of  steaming  22  knots  per   hour. 

Professor  Oliver  Lodge  has  been  giving  some  admirable 
lectures  on  lightning  protection  at  the  Society  of  Arts,  and 
has  pronounced  the  use  of  copper  for  such  purpose  as  doomed. 
He  argued  that  the  supposed  area  of  such  protection  was 
mythical,  and  that  the  true  way  to  protect  a  building  was  by 
Maxwell's  cage.  He  advocates  iron,  and  shewed  copper  to 
possess  "  inertia  "  to  such  an  extent  as  to  render  its  use  dan- 
gerous. He  also  found  that,  under  certain  eircumstances, 
such  as  sudden  vioh-iit  discharges  untempered  by  time  points 
wore  of  no  use,  but  he  suggested  the  use  of  barbed  wire  along 
the  ridges  and  eaves  of  roofs. 

The  general  arrangements   for   the    Bath    Meeting   of  the 
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British  Association  have  now  been  made.  The  first  meeting 
■will  be  held  on  W«lnesdiiv..'>th  September,  when  Sir  H.  Roscoe 
■will  resign  tlie  chiiir,  and  Sir  V.  J.  Bniinwell,  Pi-esident  elect, 
»ill  assume  the  Presidency  and  deliver  an  address.  Among 
tlie  papers  set  down  to  l)e  ivad  at  the  meeting  is  one  on  the 
electric  transmission  of  power  by  Professor  Ayrton. 

The  Association  of  Municipal  Engineers  are  able  to 
announce  that  during  the  twelve  months  just  ende<l  sixty- 
two  new  memliers  have  Ijeen  adde<l  to  its  role.  This  number 
includes  10  Borough  Survevoi-s,  2  City  Engineers,  2  County 
Surveyors,  -I'l  Surveyors  to  Local  Boards,  .=>  Town  Surveyors, 
6  Metropolitan  Surveyors,  1  Engineer  to  Corporation  Gas 
Works,  and  10  Graduates.  These  numbers,  which  exceed 
those  of  any  pi-evious  year,  testify  to  the  growing  appreciation 
of  the  usefulne^is  of  the  Association's  work. 

The  arnmsil  diiwier  of  the  Civil  and  Mechanical  Engineers' 
Society  has  just  been  held  under  the  chairmanship  of  Mr. 
Middleton,  the  President.  A  good  muster  of  membei-s  was 
present.  Great  satisfaction  was  evinced  at  the  announcement 
that  Mr.  Middleton,  who  h.is  shewn  such  zeal  in  the  interest 
of  this  very  useful  Society,  has  been  elected  to  fill  the  Presi- 
dent's chair  for  another  twelvemonths. 


MINING  IN  GREAT  BRITAIN. 

The  Chancellor  of  the  Exchequer,  in  answer  to  a  question  in 
the  House  of  Conmions,  said  :  "  The  Crown  has  an  ancient 
prerogative  right  to  all  mines  containing  the  preciou.s  metals, 
and  this  right  was  judicially  recognised  in  a  famous  case 
(The  Queen  c.  the  Earl  of  Northumberland)  which  occurred 
in  the  reign  of  Queen  Elizabeth.  The  original  right  of  the 
Crown  to  mines  containing  the  precious  metals  in  the  Colo- 
nies was  governed  entirely  by  the  law  of  England  ;  but  the 
Crown  has  in  most  cases  transferred  the  prerogative  right  to 
the  Colonial  Governments,  who  have  thus  acquired  the  power 
of  making  regulations  in  regard  to  the  granting  and  working 
of  these  mines  ;  but  I  do  not  know  whether  in  any  Colony 
the  right  to  these  mines  has  been  surrendered  to  the  free- 
holders." 

Geology  has  made  enormous  pro<;ress  since  181.5,  when 
it  was  recorded  in  the  preface  to  Volume  XXXII.  of  the 
Transactions  of  the  Society  of  Arts  that  "  under  the  class 
cliemuitry  will  lie  found  an  account  of  a  most  valuable 
mineralogical  map  of  England  and  Wales,  a  labor  of  many 
years  by  Mr.  William  Smith,  in  which  he  has,  with  infinite 
care  and  accuracy,  pointed  out  the  situation  of  the  different 
strata  of  coal,  lime,  iron,  stone,  and  other  mineral  products." 
This  map  was  published  by  Carey  m  1.5  colored  sheets,  and 
was  drawn  to  a  scale  of  .5  inches  to  the  mile. 

An  explosion  occurred  on  19th  April  at  the  St.  Helen's 
Colliery  in  Cum>)erland.  The  colliery  has  two  shafts  and 
■works  the  "  Two-quarter  "  and  "  Main  Band"  coal  seams,  at 
depths  of  78  fathoms  and  119  fathoms,  respectively.  About  80 
men  and  boys  are  employed  in  the  upper  seam,  which  is 
ventilated  by  a  current  of  about  "25,000  cubic  feet  of  air 
per  minute.  Some  250  men  and  lx)ys  are  employed  in  the 
Main  Band,  which  is  aired  by  about  50,000  cubic  feet  per 
minute.  In  this  seam  gas  is  given  oflT  somewhat  freely  in 
the  leading  places,  but  is  soon  exhausted.  The  winning  or 
narrow  places  are  consetiuently  kept  closely  bratticed  up  to 
the  face,  whilst  no  brattice  is  required  in  wide  workings  or 
liords.  The  Main  Band  ha-s  the  following  section  : — 
Metal  Imnd  coal,  about  4  feet. 
Band  of  shale,  from  1  foot  to  C  feet, 
Cannel  band  coal,  aljout  .5  feet. 

The  main  roads  are  driven  in  the  cannel  band,  and  the 
shale  taken  down,  lejiving  the  metal  band  for  roof.  Two 
levels  have  been  driven  from  the  shaft  for  about  900  yards, 
and  two  to  the  north  about  150  yards  to  a  downcast 
fault.  About  80  yards  from  the  shaft,  in  the  south  levels, 
two  roads  have  Ixjen  driven  at  right  angles  to  the  dip  for  a 
distance  of  750  yards  ;  they  pass  through  a  nip  out  beyond 
which  two  narrow  Iwrds  had  been  driven  to  the  rise  for 
some  distance.  A  blower  of  gas  l)ecame  ignited  in  one 
of  these  places  (by  means  of  a  shot)  setting  the  coal  on 
fire.  A  large  number  of  men  were  actively  employed  in 
building  a  stopping  to  enclose  the  V)urning  blower,  and  in 
the  evening  a  very  serious  explosion  took  place,  and  28 
men  were  kille<l  or  speedily  died  from  their  severe  injuries. 
Tt  appearwl  that  in  order  to  facilitate  the  building  of  the 
stopping  that    the  air  current  had     been    reversed   which 


allowed  the  formation  of  an  explosive  mixture,  until  it  was 
exploded.  .-Vfter  several  of  the  bodies  had  been  recovered  and 
as  the  tire  could  not  be  extinguished  Ijy  other  means,  the 
management  decided  to  flood  the  mine,  and  this  is  now 
being  carried  out. 

Considerable  attention  is  being  directed  to  the  successful 
manner  in  which  the  South  Staffordshire  Mines  Drainage 
Conmiissioners  are  carrying  out  the  drainage  works  under 
their  control,  and  upon  whose  success  depends  the  existence 
of  many  of  the  collieries  in  their  district.  It  appears,  how- 
ever, that  the  Connnissioners  have  had  to  appoint  inspectors, 
at  a  heavy  cost,  to  check  the  returns  of  the  minerals  wrought 
and  upon  which  their  rates  are  based  :  it  is  alleged  that  they 
have  been  defrauded  at  least  60  per  cent,  and  that  of  the 
returns  previously  fui-nished  at  least  90  per  cent,  were  ficti- 
tious. 

A  new  safety  means  of  igniting  shots  is  being  introduced. 
It  consists  of  a  tube  of  metal,  closed  at  one  end  and  contain- 
ing sulphuric  acid,  enclosed  in  a  glass  globule  embedded  in  a 
mixture  of  chlorate  of  potassium  and  sugai-.  It  is  tired  by 
compression  and  employed  to  ignite  shots  in  mines  where  safe- 
ty lamps  are  used,  and  obviates  the  necessity  of  opening  the 
lamp  when  shots  are  to  be  fired. 

Some  figures  have  been  recently  published  as  to  the 
cost  of  working  coal  with  "  Moulds  Patent  Coal  Getting 
Machine,"  recently  introduced  at  Moss  Field  Colliery  near 
Longton.  The  machine  produced  65  per  cent,  of  round  coal 
and  35  per  cent,  of  slack,  at  a  cost  of  l-8^s.  per  ton.  With 
powder,  the  produce  was  73  per  cent,  of  round  coal,  and  27 
per  cent,  of  slack,  at  a  cost  of  \-l\s.  per  ton.  The  experiments 
were  made  in  the  Holly  Lane  Coal  seam  under,  as  nearly  as 
possible,  identical  conditions.  If  a  charge  was  made  for  use 
of  machine,  etc.,  the  extra  cost  of  \\d.  per  ton  might  be- 
come '2\d.  or  3c/.  per  ton. 

Mr.  Ives,  at  the  Boston  Meeting  of  the  Institute  of. 
Mining  Engineers  (U.  S.),  read  a  paper  on  the  construction 
of  Geological  Maps.  The  proposal  was  to  construct  a  geolo- 
gical map  in  sheets,  each  of  which  would  represent  the  vari- 
ous periods  and  formations  of  the  crust  of  the  earth.  These 
could  be  removed  one  by  one  and  would  convey  a  clear 
knowledge   of  the  solid  geology  of  the  district  of  the  map. 

Tlie  attention  of  operators  in  metals  has  been  absorbed  in 
the  tremendous  collapse  in  the  price  of  tin.  On  28th  April' 
the  quotation  for  delivery  was  £166  per  ton  ;  on  30th  April 
it  was  £110,  on  1st  May  £9.5,  and  declined  in  the  next  few 
days  to  £79-10-0  ;  it  has  however  recovered  to  about  £84. 
It  is  hoped  that  more  regular  and  steady  business  will  be 
resumed  and  that  the  price  of  £100  per  ton  (which  existed 
before  the  inflation)  will  be  restored. 

Potts'  Mining  Register  for  1888,  recently  published,  is  a 
useful  book  for  Mining  Engineers.  It  contains  the  first  part 
of  a  treatise  on  "  the  theory  and  practice  of  mine  ventila- 
tion," which  has  been  received  with  general  approval  by 
those  who  are  conversant  on  the  question.  Mr.  W.  Fairley 
says  that  it  alone  "is  worth  money."  The  present  issue 
deals  with  the  nature  and  principal  properties  of  the  gasesf 
found  in  mines  in  a  manner  Avhich  can  be  read  to  advan- 
tage by  cither  workman  or  manager.  The  new  Coal  Mines 
Regulation  is  reproduced  with  notes  shewing  the  mode  in 
which  the  section  of  the  Act  of  1872  and  other  subsidiary 
Acts  which  are  now  repealed  are  revised  by  the  Act  of  1887, 
and  designating  those  sections  which  came  into  operation^ 
on  1st  January  last.  The  volume  is  well  illustrated  and 
contains  a  valualjle  geological  map  of  Great  Britain,  together 
with  numerous  smaller  maps  shewing  the  geological  features 
of  the  various  coalfields. 

The  North  of  England  Institute  of  Mining  Engineers  has 
appointed  a  special  Committee  to  experiment  and  report 
upon  the  value  of  the  so-called  flameless  explosives,  and 
contrivances  for  the  prevention  of  flame  in  shot  tiring. 
There  is  no  doubt  that  this  Committee,  whicii  comprises  some 
of  the  most  eminent  Mining  Engineers,  will  present  a  report 
which  will  pro%e  of  the  utmost  value  to  Engineers  in  all 
parts  of  the  world.  It  is  expected  that  their  experiments 
will  be  carried  out  on  a  practical  scale,  and  as  such,  will 
satisfactorily  dispose  of  the  claims  of  the  patentees  of  many. 
"  flameless  explosives  "  and  "  flame  preventing"  appliances.  It 
may  be  remarked  that  this  Institute,  founded  in  1852,  and 
incorporated  by  Royal  Charter  in  1876,  is  maintaining  its 
position  of  the  premier  Mining  Institution  by  its  appoint- 
ment of  committees  to  consider  the  important  questions  of 
the  day. 
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PUBLIC  WORKS  DEPARTMENT. 

Mysore,  June  9, 1888. 

Mr.  K.  T.  ScaMwell,  Executive  Engiueer,  is  posted  to  the 
charge  of  the  Bangalore  Division  (with  which  the  Palace  Division 
will  be  amalgamated)  with  eft'ect  from  the  date  on  which  Mr. 
Inman,  Executive  Engineer,  proceeds  on  privilege  leave. 

Madras,  June  12, 1888. 

The  following  pcstings  are  ordered  : — 

Major  R.  R.  E.  Drake-Bi-ockman,  r.k.,  Executive  Engineer,  1st 
grade,  to  the  charge  of  TV.  Circle. — To  join  on  return  from  fur- 
lough. 

Mi\  C.  A.  B.  Target,  Executive  Engineer,  1st  grade,  to  the  new 
Periyar  Division. — To  join  at  the  public  expense  on  arrival  from 
Burma. 

The  following  transfers  are  ordered  :^ 

Mr.  C.  J.  Peters,  Executive  Engineer,  1st  grade,  from  the  North 
Areot  Division,  to  special  duty  for  charge  of  the  construction  of 
the  Ponniar  and  Gadilam  bridges. — To  join  on  relief  by  Mr.  C.  A. 
Smith. 

Mr.  C.  A.  Smith,  Executive  Engineer,  4th  srade,  temjiorary  i-ank, 
from  the  office  of  the  Chief  Engineer  for  Irrigation,  to  the  V  Circle, 
for  charge  of  the  North  Arcot  Division. — To  join  on  relief  by  Mr. 
J.  P.  Davidson. 

M.  R.  Ry.  S.  Gopala  Krishna  Aiyar  Avergal,  Rai  Bahadur, 
B.  c.  E.,  Assistant  Engineer,  1st  gi-ade,  from  the  III.  Circle, 
Kurnool  Division,  to  the  VI.  Cii'cle,  Madura  Division.  To  join 
from  privilege  leave. 

Mr.  G.  F.  Handcock,  Assistant  Engineer,  1st  grade,  from  the 
I  Circle,  Rushikulya  Division,  to  the  II.  Circle,  for  duty  in  the 
Kistna  Eastern  Division. 

Mr.  T.  W.  S.  Smyth,  Assistant  Engineer,  2nd  grade,  is  granted 
furlough  on  medical  certificate  for  three  months  with  effect  from 
7th  May  1888. 

The  following  promotion  is  made  : — • 

Honorary  Lieutenant  and  Assistant  Commis.sary  .J.  A.  Power, 
from  Assistant  Engineer,  3rd  grade,  supernumerary,  to  Assistant 
Engineer,  2nd  grade,  supernunxerarv,  permanent.  With  effect 
from  18th  May  1888. 

Bombay,  June  14,  1888. 

Mr.  A.  E.  Hight  acted  as  Executive  Engineer,  Kliande.sh,  from 
1st  to  22nd  March  1888,  both  days  inclusive. 

His  Excellency  the  Governor  in  (Jouncil  is  pleased  to  make  the 
following  teiiiporari/  promotions  in  the  Engineering  Establishment, 
with  effect  from  3rd  May  1888,  vke  Colonel  C  A.  Goodfellow, 
R.E.  : — 

Mr.  .1.  E.  Whiting,  m..^.,  m.  is.st.  c.e.,  to  be  Chief  Engineer, 
3rd  class. 

Colonel  W.  Merriman,  r.e.,  tf)  be  Superintending  Engineer, 
1st  class. 

Colonel  .T.  D.  Cruickshaiik,  r.k.,  to  be  Superintending  Engi- 
neer, 2nd  class. 

The  following  temporari/  promotions  should  also  be  made  : — 

Lieutenant-Cf)lonel  E.  D'O.  Twendow,  r.e.,  to  be  Superintending 
Engineer,  2nd  class,  from  14th  November  1887  to  6th  February 
1888. 

Colonel   W.   Merriman,   r.k.,  to    be    Superintending   Engineer, 
2nd  ela.ss,  from  7th  February  to  2nd  May  1888. 
Punjab,  June  14, 1888. 

Lieutenant  H.  C.  I.  Birdwood,  r.e.,  Assistant  Engineer  2nd 
gi-ade,  and  Mr.  E.  E.  Taylor,  Assistant  Engineer,  3rd  grade,  pass- 
ed, on  the  14th  May  1888,  the  Departmental  Standard  Examina- 
tion. 

Hyderabad,  June  15.  1888. 

With  reference  to  (Joveniment  of  India  PuVilic  Works  Depart- 
ment telegram  dated  the  16th  instant,  Mr.  G.  K,  Watts,  Assistant 
to  Superintending  Engineer  and  Assistant  Secretary  to  Resident, 
Hyderaba<l  Public  Works  Department,  assumed  charge  of  the 
office  from  Mr.  H.  F.  White,  Officiating  Superintending  Engineer 
and  Secretary  to  Resident,  Hyderabad,  on  the  afternoon  of  the 
26th  idem. 

Central  Provinces,  June  16, 1888. 

In  continuation  of  Notitication  dated  30th  ultimo,  Rao  Sahib 
1).  S.  Sathaye,  Executive  Engineer,  4th  grade,  temporary  rank,  on 
return  from  privilege  leave,  is  jmsted  to  the  Nagpur  Division. 

With  reference  to  N<itification  dated  31st  ultimo,  Mr.  M.  Leslie, 
Executive  Engineer,  3rd  grade,  availed  himself  of  the  privilege 
leave  granted  to  him,  making  over  charge  of  the  Kanlian  Division 
to  Mr.  G.  M.  Harriot,  Executive  Engineer,  4th  grade,  temporary 
rank,  f)n  the  afternoon  of  the  8th  cuiTent. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment, Notification  dated  1.3th  March  1888,  Lieutenant-CJolonel  E. 
N.  Peters  r.e.,  Executive  Engineer,  1st  grade,  reported  his  arrival 
at  Bombay  on  the  12th  March  1888,  and  is  posted  to  the  Hoslian- 
gabad  Division  on  special  duty.  Lieutenant-Colonel  E.  N.  Peters 
joined  the  Division  on  the  afternoon  of  the  18th  March  1888. 

With  reference  to  ( Jovernment  of  India,  Public  Works  Depart- 
ment, Notification  d-ated,  27th,  April  1888,  Mr.  E.  J.  Rum.sby, 
Executive  Engineer,  3rd  grade,  made  over  charge  of  the   Hoshan- 


gabad  Divison  to  Lieutenant-Colonel  Peters,  r.e.,  Excutive  Engi- 
neer, 1st  grade,  on  the  afternoon  of  the  5th  April  1888.  Mr.  E.  J. 
Rum.sby  availing  himself  of  the  two  years'  special  leave  granted 
him,  vide  Government  of  India  Notification  dated  27th  April  1888, ' 
with  the  usual  subsidiary  leave,  with  effect  from  the  6th  April  1888. 
With  reference  to  Public  Works  Department  Notification  dated 
15th  .lune  1888,  Mr.  E.  .J.  Rumsby,  Executive  Engineer,  reported 
his  deijarture  from  Bombay  on  the  13th  April  1888. 

N.-W.  P.  and  Oudh,  June  16, 1888. 

Irrigation  Branch. 

Mr.  W.  A.  Francken,  Executive  Engineer,  3rd  grade,  Nadrai 
Aqueduct  Division,  Lower  Ganges  Canal,  is  gi-anted  furlough  for 
five  months,  under  Chapter  V,  Section  50  (1),  of  the  Civil  Leave 
Code,  6th  edition,  with  effect  from  the  1st  July,  1888,  or  subse- 
quent date. 

Buildings  and  Roads  Branch. 

Under  the  orders  of  the  Government  of  India,  Public  Works 
Department,  Colonel  J.  G.  Forbes,  r.e.,  and  Mr.  T.  H.  Wickes 
respectively  made  over  and  assumed  charge  of  the  office  of  Chief 
Engineer,  Buildings  and  Roads  Branch,  and  Joint  Secretary  to 
Goveninient  in  the  Public  Works  Department,  on  the  forenoon  of 
the  9th  June  1888. 

India,  June  16, 1888. 

Mr.  D.  Joscelyne,  Executive  Engineer',  2nd  grade,  Rajputana, 
is  transferred  to  Burma. 

Mr.  W.  G.  Gilchrist,  Executive  Engineer,  2nd  grade,  attached 
to  the  South  Indian  Railway,  is  granted  ten  mouths'  furlough  to 
Europe,  with  the  usual  subsidiary  leave. 

With  reference  to  Home  Department  Notification  dated  the 
8th  June  1888,  the  sei-vices  of  Mr.  H.  L.  Tilly,  Assistant  En- 
gineer, 1st  grade,  Burma,  are  placed  )iermanently  at  the  disposal  of 
that  Dejiartment. 

Bengal,  June  20,  1888. 
Estahlishment. 

Mr.  .J.  C.  G.  Keddie,  District  Engineer,  Gya,  is  granted 
privilege  leave  for  three  months  with  effect  from  the  1  st  July 
next,  or  s\ich  subsequent  date  as  he  may  avail  himself  of  it. 

That  part  of  Notification  of  1st  ultimo,  promoting  Mr.  H.  H. 
Green,  Assistant  Engineer,  1st  gi-ade,  to  Executive  Engineer, 
4tli  grade,  tempoiary,  from  the  14th  March  last,  is  hereby 
cancelled. 

Mr.  M.  H.  .Tackson,  Assistant  Engineer,  is  transferred  from 
the  Firat  to  the  Second  Calcutta  Division,  which  he  joined  on 
the  afternoon  of  the  8th  instant. 

Establishment. 

Mr.  J.  T.  Boase,  Executive  Engineer,  is,  as  a  temporary  measure 
attached  to  the  office  of  the  Superintending  Engineer  of  the 
South- Western  Circle  from  the  afternoon  of  the  14th   instant. 

Mr.  J.  P.  Cleghorn,  Executive  Engineer,  is  tran.sferred  from 
the  office  of  the  Superintending  Engineer  of  the  Eastern  Circle 
to  the  Orissa  Circle. 

Mr.  Cecil  Taylor,  Executive  Engineer,  is  transferred  from  the 
Oris.sa  to  the  South-Western  Circle. 

Mr.  J.  T.  Boase,  Executive  Engineer,  is  transferred  from  the 
office  of  the  Stiperintending  Engineer  of  the  South-Western  Circle 
to  the  Orissa  Circle. 

Mr.  G.  C.  Stawell,  Assistant  Engineer,  is  transferred  from  the 
Oris.sa  to  the  Sone  Circle. 

Estahlishment — Railway. 
With    reference    to  Notification  of  the  18th  February  1888,  the 
services  of  Mr.  .L  T.  Boase,  Executive   Engineer,  are   replaced  at 
the  disposal  of  the  Provincial  Branch. 


Specifications  of  the  undermentioned  inventions  liave  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  tlie  Office 
of  the  Secretary  to  the  Government  of  India  in  the  Home 
Department : — 

The  11th  Jniie,  1888. 

94J  of  '87. — Rai  Bahadur  Thakiu-  Das,  of  Piud  Dadun  Khan, 
Assistant  Surgeon,  Ferozepore,  I'unjab. — For  a  double 
snriarcane  cnis/ung  machine. 

&  of  '88.  — Robert  Rickie,  Madras  Presidency,  Mechanical  Engi- 
neer — For  secnrinsf  removable  rfudyeon  pins  in  the  cross 
heads  anil  connecting  rods  of  locomotive  or   other  engines. 

35  of  '88.— Robert  South  worth  Lawrence,  Gentleman,  of  No.  871, 
Preston  .Street,  Philadelphia,  Pennsylvania,  in  the 
United  States  of  America,  temporarily  residing  at  the 
Hotel  Victoria,  Northumberland  Avenue,  London, 
England. — For  improvements  in  carburetors  orappara- 
tun  for  enriching  or  prodncincj  gas. 

39  of  '88-  -Charles  .John  Oeneste,  Managing  Director,  and  Tliomas 
Akitt,  Resident  Analytical  Chemist  of  the  Indigo 
Company,  Limited,  both  at  present  residing  at  Begum 
.Serai  Indigo  Factory,  Monghyr, — For  incretsi/ig  the 
yield  of  Indigo  from  the  hidigoferce  by  the  vie  of  Boric 
Acid  in  the  process  of  manufacture. 

68  of  '£8-  -Heinrieh  Bnms,  of  Niendorf,  in  the  Kingdom  of 
Prussia,  Engineer.  — For  an  improved  device  for  cleaning 
or  trimming  cylindrical  burner  xolcks. 
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RECENT  BRITISH  PATENT. 
Blast  Piris  tvu  LocoMonvtii.— 7/.  Appkby  .0  J.  0.  llobinwn, 
Limeridt.—The  parts  of  this  apparatus  are  arranged  in  such  a  manuer 
ma  will  allow  the  blast  to  be  varie.l  at  will.  The  improved  blast  pipe  A 
consists  of  a  central  steam  nozzle  B,  %hid\  communicates  with  the 
exhaust  of  the  motor  cylinders.    Tlie  air  passage  C  and  second   steam 


pMsagc  F  surround  the  nozzle  B.  The  openings  F  for  the  intake  of  ai' 
are  placed  at  or  about  the  level  of  the  lower  row  of  boiler  tubes.  The 
casing  D  is  retained  in  its  place  by  the  flange  G  and  ring  J,  which 
allow  I)  to  rotate  partially  over  the  lower  part  of  the  apparatus.  The 
cap  L  revolves  with  the  upper  casing  in  order  to  exclude  the 
ashes  from  its  working  face.  The  ports  H  correspond  with  passages 
I,  and  lead  from  the  central  nozzle  B  to  the  outer  steam  passage  E. 
When  these  two  seta  of  ports  register  with  each  other,  the  steam  is 
free  to  escape  liy  the  annular  orifice  ;  but  upon  the  external  casing  be- 
ing partially  rotated,  the  supply  of  steam  to  E  is  more  or  less  intercept- 
ed, with  the  effect  of  increasing  the  draught.  Si.\  claims  are  made 
for  this  methoil  of  regulating  the  draught  by  means  of  the  rotatable 
ca«ing.— No.  6784.     May  9th,  1887. 

Castinc  Metals  vsdkr  Pressure. —y.  /.  C.  Smith,  Patsaic,  New 
Jtriry,  V.  S.  A  — .Several  improvements  are  here  introduced  into  the 
construction  of  an  apparatus  described  in  patent  No.  1,44.3  of  1869 
granted  to  B.  J .  B.  Mills.  The  general  arrangement  is  shown  in 
croM  ■ection  in  tlie  accompanying  diagi-am.  The  supports  R  carry 
tbt  arom  bar  C,  and  form  guides  for  the  plates  D  andC.  The 
hydnalic  cylinder  I  is  Ijolted  to  the  sliding  table  F,  which  is  movable 
sideways  by  means  of  the  rack  F',  pinion  0,  and  hand  wheel  H'. 
The  plunger  V  projects  above  the  top  of  the  cylinder  I,  and  it  is 
surmounted  by  a  layer  of  clay  J*.  The  cylinder  J  is  made  in  two 
halves,  which  are  hinged  to  I  on  one  side,  and  bolted   together  on   the 


manner  as  I,  and  is  also  made  in  two  movable  halves.  The  moulds  are 
contained  inside  the  cylinder  M  ;  those  in  the  drawing  are  intended 
for  the  casting  of  elongated  projectiles.  In  operating  the  machine 
the  screw  L,  is  raised  together  with  tlie  table  E  and  the  mould 
receptacle  M.  This  movement  enables  the  slide  F  to  be  moved  out  of 
its  central  position,  carrying  the  cylinders  I  and  J  along  with  it. 
After  the  molten  motiil  lias  been  deposited  in  J,  the  table  F  is 
replaced  in  its  normal  position.  The  screw  L  is  then  depiessed,  so 
as  to  form  a  tight  connection  between  the  receptacle  J  and  the  flask 
M.  The  valve  admits  the  water  underneath  the  plunger  1"  after  the 
moulds  are  in  position,  and  the  metal  is  forced  up  into  the  moulds. 
After  the  casting  is  completed  the  top  M*  is  unscrewed,  and  the  flask 
M  is  separated  into  its  two  parts  to  facilitate  the  removal  of  the 
castings.  Nine  claims  are  made  for  the  construction  of  the  flask  M  and 
the  cylinder  .J,  for  the  interior  lining  employed,  aud  for  the  disposition 
of  the  vessel  J.— No.  9322.     30th  June  1887. 

Stk.\m  Boilers.— .4.  /.  BouU,  London.  (A  Stehlik  Vienna. J— Th« 
accompanying  figure  shews  a  vertical  section  of  the  boiler  with  its 
furnace  and  foundation.  The  boiler  consists  of  two  parts — the  imier 
and  lower  part  B',  with  the  fire  box  C  and  flues  I),  and  the  outer  shell 
A',  which  can  be  easily  detached  from  the  inner  part.  The  boiler  is 
mounted  on  a  circular  foundation  B,  which  consists  of  outer  wall  F, 
furnace  G,  fire  grate  I,  and  refractory  wall  H.  The  movable  block  K. 
serves  to  regulate  the  combustibles  on    the    fire    grate.     The  ash  pit  N 


other.  An  asbestos  lining.!'  prevents  the  heat  of  the  molten  metal 
ia  J  from  escaping  through  the  walls,  and  a  washer  .J '  serves  a  similar 
purpose.    The  cylinder  M   is  fastened   to  the   plate    E  in  the  same 


can  be  reached  through  the  door   M,  and  is  filled    with   water  for  the 

Eurpose  of  preventing  the  melting  of  the  fire  bars.  The  bottom  of  the 
oiler  forms  with  the  outer  wall  F  and  the  furnace  (J  a  circular  smoke 
box,  into  which  the  return  flues  D  open.  A  circular  air  chamber  P  is 
formed  round  the  furnace,  and  the  air  enters  through  an  opening  in  it. 
The  air  is  highly  heated  in  this  chamber  before  it  passes  into  the  grate. 
The  return  flues  may  be  cleaned  by  means  of  a  jet  of  steam  from  the 
tube  S.  Tl;e  arrows  indicate  the  course  of  the  draught.  The  inventor 
claims  the  construction  in  two  parts,  and  the  combination  of  the  return 
flues  I)  with  the  smoke  box  E,  air  heating  chamber  P,  and  movable 
block  K.— No.  1824.     February  7th,  1888. 


^bbeitisemcntB, 


WANTED 

AN  EXPERIENCED  ESTIMATOR. 

Apply  with  copies   of  testimonials   and  stating  salary  re- 
quired, to — 

The  State  Engineer, 

Bhavnagiar. 


NOTICE. 

TENDERS  for  the  carriage  of  building  materials  from  Akra  to 
Calcutta,  for  the  year  ending  31st  August  1889,  will  be  opened 
by  the  Superintendent  of  VVorks,  Calcutta,  at  his  office  at  12  noon  on 
Saturday  the  7th  July. 

Form  of  tender  and  any  further   information  may  be  obtained  at 
the  Office  of  Superintendent  of  Works. 

G.  F.  E.  S.  NEILL,  Lieot.-Col.,  M.  S.  C, 

Superintendent  of  Works,  Calcvila, 
Calctitta  ;  the  Wth  June  1888.  (145) 

WANTED  a  Draftsman,  who  also  possesses  a  thorough 
knowledge  of  estimating,  for  the  Office  of  the 
Executive  Engineer,  Pooree  Division  at  Cuttack.  Salary 
Rs.  45  per  mensem  rising  to  Rs.   .50. 

Apply   with  copies  of  testimonials,  to  the  ExECUTive 
Engineer.  <'^> 
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COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Tioenty -sixth  Annual  Report  viz.  foi'  the  year  1887. 


FIRE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances  ...     £769,265    0    0 

Inwrest  ...  ..      £  19,612     0    0 

Losses  after  deducting  Re- 


insurances 


£443,587    0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 

Re-insurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Re-insurances,     £  79,229    0    0 


£175,118 
£    8,294 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£138,366    0    0 


£  18,545    0    0 


The  Life  Fund  -was  increased  during  the  year  hy  iSSS.G'iS  and  now  amounts  to  cGl,070,064. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  ahsoluU  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  31st  December  1887  stood  at  £2,613,059. 


(39) 


C.   H.  OGBOURNE,   Manager  and  Underwriter. 


GEO.  GAHAGAN  &  CO., 

ENGINEERS,    FOUNDERS,    AND    TIMBER  MERCHANTS. 

CASTINGS  UP  TO  30  TONS  DAILY.    FORCINGS  UNDER  STEAM  HAMMER.    RiVEniZG  BY  HYDRAULIC  RIVEHER. 

Designs  and  Estimates  furnished  for  Bridges,  Roofs,  and  all  kinds  of  Iron  and  Brass  work. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN   FIRMS:— 
BrO'Wn    and    May's    Portable    Enrjines,    Vertical    Engines,    and    Centrifugal   Pumps.     The  Hhcnlsh  DynauitO 

Company-    The  United  Ehenish  Westphalian  Gunpowder.    Lee  and  Son's  Celebrated  Portland  Oement 

J-  H-  Morgan  and  Son's  Mangalore  Tiles. 

FOR  SALE  : — Corrugated  Iron,  ("Ash  and  Lacy's"  well-known  Globe  Brand,)  Plate,  Bar,  Angle  and  Tee  Iron,  Oast  and 

Wrought  Iron  Pipes  and  Fittinss,  Tools,  &c 
Qlaseov  Coats  Iron  and  Steel  Compaay's  Steel  anl  Iron  Angfles  and.  Tees.    Flat,  Round  and  Square  bars  "Ooats  Best.'> 

No.  1  Dynamite     .  ...  ...  Rs.  1    6  per  lb.     1    No.  1  Blasting  Gelatine  .    Rs.  1    12  per  lb. 

Treble  Dynamite  Detonators  „    2  10  per  100    I    Gelatine  Detonators  ,,2    14  per  100 

(44)  BELLASIS   ROAD   BYCULLA,  BOMBAY. 


GRMT  WE^STiRN  HOTE^L, 

[29]  BOMBAY. 


MACHINERY 

CYLINDER 

ENGINE 


OIL 


SPINDLE 

BATCHING 

LUBRICATING 


Stocks  of  all  descriptions  always  in  hand.  Contiacts  at  reduced  rates. 
(134)  KER    DODS    &   Co.,  81,  Clive  Street. 

E.    T.    CI    BLTEND 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNE 

(87)  40, 


&;  CO., 


BEST    MIRZAPUR    STONE. 

The  Mirzapur  Slone  and  Trading  Co.,  Cut-Stone  Contractors    and  Quarrynic 
Mir/ipur,  can  supply — 

Flagging        . .  . .  Roofing. 

Pillar  Bases  . .  ..  ,.     Coping. 

.\nd  all  descriptions  of  Cut-Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LVALL,  MARSHALL  &  CO., 


{■--,) 


4,  Cit've  Ghat  Street,  Calcutta. 
Depot — Sulkea,  Calcutta. 


A    GREAT    WANT   SUPPLIED. 


DRILLING  MACHINE  FOR  SALE. 

LYING  at  Rajmai   Tea  Estate,  Sibsagor,  Assam,  a  uew  doubl* 
gear  Drilling  Machine,  2J"  Steel  Spindle  complete. 
A  set  of  22  Morse  Twist  Drills  \  to  1|.     A  set  of  22  Commoi? 
Twist  Steel  Drills.     Cone  for  four  speeds,  also  hand  action. 

Lately  imported,  and  is  to  be  sold,  as  it  is  much  too.  large  for 
the  Garden's  work. 

For  further  particulars  apply  to — 

WILLIAMSON,  MAGOR  &Co., 

(137)  4,  Maiigoe  Lmie,  Calcutta. 

THOMSON  &  MYLNE'S 

PATENT  SUGAHOANB    MILLS. 

For  papticulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHEEA,    E.  I.    RAILWAY; 

OP  6,  Commepcial  Buildings,  Calcutta. 

(103) 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


(93) 


ReaiHtered  14th  October  1878. 

CYLINDER  OIL. 

TT7B1TEII,  UOIOIISOIT  &  Co.,  Calcutta, 

Sole  Agents  for  Bengal. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

d.  D.  JONES, 

Mechanical  Enginur 
Propribtok 
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JEYES'  SANITARY  COMPOUNDS 

Thirty-one  rrizc  Afednln  and   Firl^t-clal<s   Certificate,^ 
Gold  Medal,  International  Exhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not   a  single   case   of    illne.ss  occuired   amongst   the   Native 

Artisans  employed  in  the  Exhibition  ow  ing  to  their 

Quarters  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Supplied  ill  various  sized  Packages  to  suit  the  con  ccvicncc  of  CiistoMo-s- 
Full  Directions  for  use  supplied  with  every  Package- 

N.B.—One  Gallon  of  Jeyes'  Perfpct  Purifier  Fluid  makes  on? 
Hundred  Gallons  of  Diainfectaiit. 

DYCE  NICOL  A:  CO., 

(142)  80LE  AfiF.N-TS,  Calcutta. 

PUBLIC  WORKS  DEPARTMENT. 

AKRA  BRICK  FACTORY  DIVISION. 
NOTIFICATION. 

'T'ENDEES  in  sealed  co\ers,  are  invited  in  Form  No.  7M,  for 
A  executing  Quadrennial  lleimirs  to  the  Akra-Mateabruz  Road 
during  1888-89,  and  will  be  opened  on  ■Wednesday  the  27th  .Tune 
1888  at  3  P.M. 

Each  tender  to  be  accompanied  by  Es.  50  in  Currency  Notes 
as  earnest  money. 

The  percentage  below  or  above  the  estimated  rates,  to  be  noted 
both  in  figures  as  well  as  in  words  by  the  tenderers. 

All  materials  such  as  Bricks,  Jhaniah  metal,  Soorkee,  Lime,  &o. 
are  to  be  supplied  by  Government  from  tlie  Factory  at  the  norma, 
rates  of  the  Division,  and  their  value  deducted  from  the  Con- 
tractor's Bill. 

The  Estimate  (with  specifications  and  all  details)  can  be  seen 
at  the  office  of  the  Superintendent  at  Akra,  and  other  information 
can  be  obtained  on  application  to  the  undersigned,  who  resei'ves 
the  right  of  rejecting  the  whole  or  any  of  the  tender.^. 

S.  C.  GHOSE,  Rai  B.\hadoop., 
Akra,  ^  Supkkintendent 

the  20th  Jmie  1888.   /  Akra  Brick  Factory  Dirinion, 


REQUIRED. 


1 1  Holled  Iron  Joists  ineasurinsr— 
27'  6"  X  15  X  6"  or  .5"  X  V  to  J  or  27'  6"  x  14"  X  6"  X  I" 
4.  Do.  Do.  18'xl0"x5"xg  or  IS'xlO'xC'xi" 
4.  Do.  Do.   1 6'  X  10"  X  .5"  x  1"  or  16'  x    9'  X  6'  x  f 

Delivery  to  be  made  at   Howrah   within  one 
week  of  receipt  of  order. 

Apply  to— 

District  Engineer, 

(140)  Dijvhhuntj'ih. 

ICE!    ICE!!    ICE!II 

FOR    SALE. 

THREE  Ammonia  Machines,  Carrds  .sy.steni, 
2  of  1  ton  eacli,  1  of  ^  ton  cajmcity  with 
Steam  Engine,  Boiler  and  Ammonia  Still.  The 
,vhole  for  cash.  The  above  are  .second-hand  hav- 
ing been  at  work  4  or  5  years.  For  furtht^r 
particulars  ajjply  to 

P.  C.  RUBIE. 

IvUOKNOW  ;       I      J^.-Atty.  to  Liquidators, 
\&th  June  1888.  j       Genentl  Ice  Fnctory  Go,  Ld. 
(141) 
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Notices. 


The  OJice  of  Publication  of  inlliaii  ffngnircrilig  is  at  the  "  Stab 
Press;"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  shoidd,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
O.E.,  Spence's  Hotel,    Calcutta. 

It  is  partiadaiiy  reqiiested  that  all  letters  cm  hiisiness  concern- 
ing suhseriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmeu,  Lawrik  &  Co.,  103,  Clive  Street, 
Calcntta ;  and  all  remittances  he  made  payahle  to  them. 


(Strms  of  Subscription  : 

Yearly.  Half-yearly.  Qiiailtrly. 

Including  Po.stage  in  India        ...  Rs.  12     ...     Es.  7     ...     Rs.  4 
Specimen  copy — Free  :  Single  copy — One  Rupee. 
Foreign  Sub.scriptions  should  be  converted  at  current  exchange 
and  postage  added. 
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FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Corahill,  B.C. 

NEW  Y.ORK.— The  Sciextific  Publishing  Co.,  27,  Park  Place. 

ROME.— LOE.SCHER  &  Co. 

STRAITS  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 
CHINA  AND  .JAPAN.— Lane,    Crawford  &  Co.,   Eoiig-Kong, 

Shanghai,  and  Yokohama. 

JAVA.— 0.  KoLFF  &  Co.,  Batavia. 
ATTSTRATJA.--G0RDOS&G0TCH,  J/eZfeowwe,  Sydney,  nnd  Brisbane. 


Jcale  of  (fharges  for  J^dutrtisements. 

One  Page.  Half  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Pajie. 

Rs.  50     ...     Rs.  30     ...     Rs.  18     ...     Rs.  10       ...       Es.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

NOW  READY. 

"Aptesian  Bopings  in  the  Sunderbunds." 

As  the  i.s.sues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  luducement  having 
offered,  the  matter  has  been  reprotluced  in  jiamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  lis.  2  per  copy — Ca.ih. 
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THE   GOVERNMENT    OF   INDIA     P.    W.    D. 

RESOLUTION  NO.  613G.,  DATED  THE 

14TH  MARCH  1.S88. 

Our  attention  has  been  drawn  to  the  fact  that  by  the 
terms  of  a  recent  Resolution  of  the  Government  of  India 
in  the  P.  W.  D.  a  number  of  Civil  Engineers  in  the 
Department  are  placed  at  a  disadvantage  compared  mth 
Royal  Engineer  officers  employed  in  the  same  Depart- 
lueut. 

The  "  Resolution"  was  referred  to  by  us  in  our  issues  of 
the  26th  May  and  the  9th  .June,  and  given  in  extenso  in 
our  issue  of  the  28th  April  last.  It  states  that  the  Govern- 
ment of  India,  after  considering  the  present  system  of 
grading  of  Subalterns  of  Royal  Engineers  on  their  first 
appointment  to  the  P.  W.  D.  with  Civil  Engineers,  has 
arrived  at  the  conclusion  that  these  Royal  Engineer 
officers  are  placed  at  a  disadvantage  in  comparison  with 
the  Engineers  appointed  from  the  Royal  Indian  Engineer- 
ing College  at  Cooper's  Hill,  who  count  service  in  the 
Department  from  the  date  on  which  they  leave  College  to 
go  through  a  course  of  practical  training  either  in  Eng- 
land or  India.  On  this  conclusion  His  Excellency  the 
Governor-General  in  Council  is  pleased  to  rule,  with  the 
concurrence  of  the  Secretary  of  State,  that  Subalterns  of 
Royal  Engineers  appointed  to  the  Department  subse- 
quent to  the  year  1872,  when  Engineers  from  the  R.  I.  E. 
College  first  entered  the  Department,  shall  count  extra 
service  in  the  Department,  which  is  limited  in  amount  to 
one  year. 

Now,  this  rule  quite  ignores  the  fact  that,  previous  to 
1878,  no  Engineers  appointed  to  the  Department  from 
Cooper's  Hill  counted  any  service  for  the  time  during 
which  they  were  undergoing  a  course  of  practical  train- 
ing ;  for  under  the  system  in  force  during  that  period,  the 
passed  students  of  the  College  were  only  appointed 
Assistant  Engineers  in  the  Department  after  they  had 
completed  this  course.  It  seems  to  us,  therefore,  that  in 
attempting  to  do  justice  to  Royal  Engineer  officers  who 
entered  the  Department  subsequent  to  1877,  an  undue 
advantage  has  been  conferred  on  Royal  Engineer  officers 
who  entered  between  1872  and  1878,  and  an  injustice 
done  to  Cooper's  Hill  Engineers  who  entered  during  the 
same  period. 

We  can  only  conclude  that  this  wrong  is  unintentional, 
and  hope  that  His  Excellency  the  Governor-General  in 
Council  will  cancel  the  new  rule  and  substitute  a  revised 
one,  which,  in  order  to  do  justice  to  all,  should  at  least 
allow  the  men  appointed  from  the  R.  I.  C.  E.  College  pre- 
viously to  the  year  1878  to  count  as  departmental  service 
the  time  they  spent  on  their  practical  training. 


It  is  desired  in  the  highest  official  circles  at  St.  Petersburg  that 
Eufdand  should  continue  her  Indian  North-Western  Riulway 
system  as  far  as  Herat.  The  Russian  (Jovernment  would  then  also 
push  the  railway  on  to  Herat  from  Merv. 
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TIDAL  OPERATIONS  IN  INDIA. 
I. 

For  many  years  observations  of  a  more  or  less  rough 
description  have  been  taken  from  time  to  time  at  various 
places  on  the  cojists  of  India  with  the  object  either  of 
determining  a  datum  for  Marine  charts,  or  of  giving  a 
basis  for  the  determination  of  the  heights  of  the  various 
series  of  triangulation  of  the  Survey  Department,  or  of 
the  heights  of  the  bench-marks  of  the  Irrigation  or  Rail- 
way Departments.  In  most  cases  these  observations  were 
made  by  setting  up  a  tide-pole  in  a  convenient  spot  and 
measuring  the  heights  of  high  and  low  water  during  a 
period  rarely  exceeding  one  or  two  months. 

A  self-registering  tide-gauge  was  first  used  in  India  in 
1855  when  it  was  set  up  at  Karachi  to  determine  the 
mean  level  of  the  sea  as  a  basis  for  the  heights  of  the 
Great  Indus  Series  of  Triangulation  of  the  Survey  of  India. 
It  was  a  small  instrument  and  indicated  variations  of  the 
level  of  the  water  to  the  one-hundredth  part  of  a  foot. 
These  particular  observations  only  extended  for  a  month  ; 
but  afterward  Messrs.  Parkes  and  Price  carried  them  on 
at  Karachi  almost  continuously  and  constructed  tide-tables 
for  that  port.  Self-registering  tide-gauges  were  also 
used,  for  the  purposes  mentioned  in  the  first  paragraph' 
at  Tuticorin  in  1871-72;  at  Aden  in  1876-77 ;  and  at 
various  places  on  the  Hooghly. 

The  present  system  of  observations  cannot  however  be 
said  to  be  a  development  of  these  crude  and  isolated 
attempts  to  determine  the  mean  level  of  the  sea  ;  its  ori- 
gin is  quite  distinct. 

On  the  18th  August  1866,  an  article  appeared  in  the 
Bomlmy  Saturday  Revieiv  in  which  there  were  two 
distinct  points  at  issue  : — first,  the  illustration  and  dis- 
cussion of  the  encroachments  of  land  on  sea  or  of  sea  on 
land,  as  evidenced  especially  by  the  Gulf  of  Cambay,  and 
the  coast  of  Kattiawar,  and  secondly,  the  illustration 
and  discussion  of  the  alternate  rising  and  sinking  of  land 
as  evidenced  by  the  Runn  of  Cutch. 

The  attention  of  the  Government  of  Bombay  was 
drawn  to  this  article,  and  after  some  correspondence  with 
the  Superintendent  of  the  Geological  Survey  of  India, 
it  was  decided  to  have  a  survey  of,  and  soundings  taken 
on,  the  coast  of  Cambay,  and  also  to  have  a  course  of  accu- 
rate tidal  observations  taken  in  the  Gulf  of  Cutch. 

At  first  it  was  propo.scd  that  the  mean  level  of  the  sea 
in  the  scientific  acceptation  of  the  phrase,  should  be 
determinefl  by  observations  extending  over  two  lunations, 
and  that  the  heights  should  be  referred  to  permanent 
bench-marks  close  t<j  high-water  mark,  and  connected  with 
the  nearest  principal  stations  of  the  Great  Trigonometrical 
Survey,  and  also  that  the  observations  should  be  repeated 
after  a  lapse  of  10  years.  However,  Lieutenant-Colonel  J. 
T.  Walker,  K.E.,  the  Superintendent  of  the  Great  Trigono- 
metrical Survey,  pointed  out  that  the  scientific  meaning  of 
the  term  '  mean  level  of  the  sea'  is  not  the  mean  of  all  the 
high  and  low  waters,  but  the  mean  of  all  the  heights  rc- 
cordcfi  for  as  long  a  period  as  possible  at  short  and  equal 
intervals  of  time.  He  also  gave  his  opinion  that  the 
ob8er\'ations  should  be  extended  over  a  much  longer  period. 


and  that  the  bench-marks  should  be  connected  by  spirit- 
levelling,  in  order  to  detect  variations  of  height  which 
were  known  to  be  not  more  than  a  foot  or  two  in  a  century  ; 
he  further  considered  that  the  observations  should  be 
made  with  self-registering  tide-gauges  capable  of  recording 
variations  of  height  of  J^th  inch.  These  ideas  were 
accepted  and  suitable  self-registering  tide-gauges  obtained, 
from  Adie  of  London,  but  the  financial  difficulties  of 
1869-70  postponed  the  commencement  of  the  opera- 
tions. However,  the  delay  was  fortunate,  as  it  led  to  the 
work  being  undertaken  in  a  much  more  thorough  and 
accurate  manner  than  was  originally  contemplated. 

While  in  England  in  1871,  Colonel  Walker  ascertained 
that  a  committee  of  the  British  Association — presided 
over  by  Sir  Wm.  Thomson — had  initiated  a  system  of  tidal 
investigations  which  was  anticipated  to  secure  scientific 
results  of  the  highest  value.  In  the  general  report  of  the 
operations  of  the  Great  Trigonometrical  Survey  for  1872- 
73,  Walker  remarks  on  the  subject  that : —  "  On  studying 
the  details  of  the  operations  I  found  that  my  original 
programme,  which  contemplated  tidal  operations  of  only  a 
few  weeks'  duration,  would  be  inadequate  to  detect  the  ex- 
istence of  minute  secular  changes  in  the  relations  of  land 
and  sea,  and  that  no  conclusive  results  could  be  obtained 
unless  the  observations  were  carried  over  a  year  at  the 
commencement,  and  a  corresponding  period  at  the  close  ot 
the  term  of  investigation.  I  further  saw  that,  if  this  was 
done,  the  value  of  the  operations  would  be  greatly  in- 
creased, for  the  results  would  not  only  serve  the  purpose 
for  which  they  were  originally  contemplated,  but  would 
materially  contribute  towards  the  attainment  of  the 
better  knowledge  of  the  laws  of  the  tides,  which  is  con- 
sidered by  the  British  Association  to  be  so  important  a 
desideratum,  and  which  is  expected  to  lead  to  an  evolu- 
tion of  the  mass  of  the  moon  ;  to  definite  information  re- 
garding the  rigidity  of  the  earth  ;  to  an  approximation  of 
the  depth  of  the  sea  from  the  observed  velocities  of  the 
tide  waves ;  to  the  retardation  of  the  earth's  velocity  due 
to  tidal  friction,  and  also  to  the  various  practical  benefits 
which  must  accrue  from  accurate  predictions  of  the  height 
of  the  tide  at  any  given  time."  He  further  remarks 
that : — "  It  is  well  known  that  the  rise  and  fall  of  tides  on 
a  line  of  coast  is  materially  influenced  by  the  direction  and 
force  of  the  winds,  and  that  it  also  varies  inversely  with 
changes  in  the  barometric  pressure.  Thus  no  tidal  regis- 
trations can  be  deemed  complete  without  simultaneous 
registrations  of  the  condition  of  the  atmosphere." 

It  happened  that  Lieutenant  Baird,  U.E.,  was  in  England 
at  this  time,  and  ho  was  deputed  to  study  tlic  practical 
details  of  the  method  of  tidal  registratitm  and  of  thi 
harmonic  analysis  of  the  observations  recommended  and 
practised  by  the  Tidal  Committee  of  the  British  Associa- 
tion ;  on  his  return  to  India  he  was  placed  in  charge  of  the 
operations,  and  selected  Ok  ha  Point  and  Nowanar  or  oppo- 
site sides  of  the  Gulf  of  Cutch  and  Hunstal  at  the  head 
of  the  Gulf  as  the  stations  at  which  to  set  up  the  instru- 
ments. 

The  regular  tidal  registrations  were  commenced  at 
Okhain  December   1873,  at  Hanstal  in  March  1874,  and 
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at  Nowanar  in  April  1874.  They  were  continued  at 
Okha  for  16|  months,  at  Hanstal  for  14  months,  and 
at  Nowanar  for  2  months  in  1874,  and  2  months  in 
1875.  This  long  break  at  Nowanar  was  due  to  the  rapid 
shallowing  of  the  foreshore,  but  as  the  station  lies  nearly 
midway  up  the  gulf,  the  observations  at  Okha  and  Hans- 
tal were  successfully  used  in  conjunction  with  those  at 
Nowanar  to  determine  the  mean  sea  level  at  the  latter 
station.  Thus  the  first  series  of  operations  to  determine 
whether  the  relations  of  land  and  sea  are  constant  or 
changing  was  accomplished. 

(To  he  continued.) 


THE  INDIAN  MINTS. 
We  have  before  us  a  running  comment  by  the  Secre- 
tary to  the  Government  of  India  in  the  Finance  and 
Commerce  Department  on  the  working  of  the  Calcutta 
and  Bombay  Mints  and  Assay  Offices  for  the  year  1886-87. 
There  does  not  seem  to  have  been  much  working.  No 
gold  was  coined  at  either  Mint.  Only  462  lakhs  of  silver 
were  coined,  as  against  1,029  lakhs  in  the  previous  year. 
Copper  was  coined  to  a  considerable  extent ;  some  of  it 
for  foreign  Governments — Ceylon,  the  Straits  Settlements 
and  the  Portuguese  Government.  It  is  clear  that  the  Mints 
had  the  merest  pretence  of  legitimate  work  to  do.  What 
traditions  of  the  elders,  what  charms  of  patronage,  what 
claims  of  Dowb  stand  in  the  way  of  abolishing  one  at 
least  of  these  supererogatory  institutions.  As  things 
stand,  a  lot  of  public  money  is  yearly  wasted  on  the 
upkeep  of  necessarily  costly  establishments.  We  are 
told  that  expenditure  on  account  of  salaries  and  estab- 
lishments in  the  two  Mints  during  1886-87  was 
le.ss  than  that  of  the  previous  year  by  Rs.  44,490.  And 
,  in  the  next  paragraph  the  gilt  is  stripped  from  that  mild 
gingerbread,  by  a  statement  that  the  diminished  outlay  is 
due  mainly  to  the  Calcutta  Mint  Master  having  been  on 
furlough  in  1886,  to  "theabsence  of  the  head  Engraver,"  and 
to  the  fact  that  while  for  ten  months  in  1885-86  a  large 
extra  establishment  was  required  for  coinage  of  silver  as 
well  as  copper,  in  the  following  year  a  similar  establishment 
was  only  required  for  five  months.  There  would  appear  to 
be  no  difficulty  about  securing  establishments  at  the 
shortest  notice — a  fact  that  emphasizes  the  propriety  of 
retrenchment  and  economy. 

Apropos  of  Mint  Accounts  why  should  the  cost  of  pen- 
sion and  furlough  allowances  be  described  as  pro  fornui 
charges  ?  Hard  money  or  its  equivalent  is,  we  presume, 
paid  to  the  pensioners.  It  strikes  us  that  there  is  a  deal 
too  much  pro  forma  in  the  working  of  Indian  Mints. 
Apropos  of  that  we  note  that  sundry  alterations  in  the 
machinery  of  the  Calcutta  Mint,  designed  to  enable  it 
to  coin  3^  lakhs  of  rupees  in  a  day  of  seven  working 
hours,  took  no  less  than  four  years  to  complete.  There 
seems  to  be  a  deal  of  pettifogging  too.  For  instance,  we 
are  told  that  the  stock  of  gold  in  the  Bombay  Mint  at 
the  beginning  of  1886-87  was  increased  from  Rs.  4,602 
to  Rs.  4,632  by  receipt  of  ten  gold  coins  from  the  Royal 
Asiatic  Society.  We  are  not  told  what  these  gold  coins 
were,  to  which  a   value  of  but  Rs.  3  a  piece  was  assigned. 


No  gold  was  tendered  for  coinage  by  the  public.  Much  of 
the  gold  imported  is  absorbed  by  native  States — to  be 
hidden  underground,  we  presume,  or  made  into  jewellery. 
In  Calcutta  in  1886-87,  silver  to  the  value  of 
Rs.  1,59,82,723  was  tendered  through  the  Currency 
Department  for  coinage,  as  against  Rs.  4,83,23,963  in  the 
previous  year.  So  says  the  beginning  of  paragraph  5 
of  the  Report  before  us ;  its  conclusion  suggests  that 
good  part  of  this  was  a  transfer  from  Bombay.  In  short,  the 
Report  is  very  confused,  muddled,  and  difficult  to  follow. 

Here  is  a  suggestive  paragraph:-^"  For  the  Calcutta  Mint 
nearly  15,000  maunds  of  copper  slabs  were  purchased 
locally  at  an  average  rate  of  Rs.  2S\  a  maund ;  this  rate 
being  less  than  that  of  the  previous  year  by  Rs.  2^  a 
maund.  The  Bombay  Mint  obtained  its  copper  from 
England  through  the  India  Office,  the  cost  averaging  Rs. 
22  per  maund,  against  Rs.  24f  per  maund  in  1885-86 ; 
but  the  Mint  Master  says  that  the  slabs  recently  sent  out 
are  of  rather  inferior  quality.  It  is  a  mistake,  in  short,  to 
suppose  that  first-rate  goods  of  any  description  can  be 
bought  in  the  world's  markets  at  less  than  market  value. 
The  expenditure  on  stores  in  Calcutta  during  1886-87 
was  Rs.  65,780,  against  Rs.  86,792  in  the  previous  year. 
This  result  is  attributed  to  the  smaller  quantity  of  silver 
coined.  Bombay  expenditure  fell  from  Rs.  2,38,603  to 
Rs.  70,282.  The  larger  expenditure  is  accounted  for  by  a 
necessity  "  for  new  lever  presses  and  for  fuel."  Are  we  to 
suppose  the  latter  necessity  quite  done  away  with  ? 

With  the  decrease  in  the  (|uantity  of  silver  received  for 
coinage  during  the  year  under  review,  there  was,  of  course, 
corresponding  decrease  in  the  number  of  assays  made.  The 
average  proportion  of  gold  found  in  silver  coins,  at  the 
Calcutta  Mint,  amounted  to  "283  per  mille  ;  in  Bombay 
to  "290  per  mille.  As  to  the  procedure  with  regard  to  pyx 
trials  of  silver  coins,  we  are  told  that  from  every  lakh  ot 
rupees  coined  a  certain  number  of  pieces  are  taken  at 
random,  and  that  of  these  some  are  assayed  singly,  some 
melted  and  assayed  together.  The  combined  results  give 
the  average  fineness  for  the  lakh.  To  test  the  weight  of  the 
rupees,  sample  pieces  are  taken  at  random  from  every  lakh 
struck,  and  weighed  on  an  assay  balance,  coin  by  coin. 
In  Bombay  there  were  367  pyx  trials,  and  of  the  coins 
tested  for  weight  only  twelve  were  found  past  all  remedy. 
Of  these  eight  were  above  and  four  below  the  orthodox 
standard.  But  two  lakhs  of  coin  had  to  be  readjusted  for 
weight  in  consequence  of  two  coins  not  being  amenable 
to  remedy — too  heavy  in  one  case,  too  light  in  another. 
The  report  says : — "  The  weight  and  fineness  of  individual 
coins  vary  much,  though  they  are  always  well  within  the 
remedy  allowed  by  law.  In  Calcutta  last  year  the  heaviest 
rupee  was  found  to  weigh  180.80  grains,  the  lightest 
179.20.  The  greatest  fineness  of  a  single  rupee  was  9186 
per  mille,  the  least  915.2." 


Fibre  Machine  Competition  in  Paris. — Tlie  French  Govern- 
ment lias  noti6e(l  its  intention  of  lioUling  a  competitive  trial  of 
machines  and  processes  for  tlie  preparation  of  i-amie  and  rhea  fibre. 
The  competition  will  be  held  in  Paris  on  the  15th  of  August  ne.xt, 
and  intending  competitors  should  address  "  Le  Oonseiller  d'Etat, 
Directeur  de  I'Agriculture,  Paris.  " 
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^^otes  ant)  Comments. 


First  Railway  in  Persia.— The  opeuing  of  the 
first  Railway  in  Persia  took  place  on  the  21st  instant. 
The  line,  which  will  be  opened  for  traffic,  extends  from 
Teheran  to  Shahabdul,  fifteen  kilometres. 

The  Toungoo-Mandalay  Extension.— Colonel  Jopp 
has  returned  to  CalcuttKi  after  having  "  passed"  50 
miles  of  the  new  line.  He  was  precluded  from  going 
over  the  full  length  by  the  occurrence  of  floods,  which 
played  havoc  with  the  "  diversions." 

P.  W.  D.,  CHinAGONG  Division. — We  have  been 
lkvore<l  with  printed  copies  of  the  Executive  Engineer's 
Specification  for  manufacturing  bricks  at  Noakhalli, 
for  distribution  in  connection  with  the  advertisement 
appearing  elsewhere  in  our  columns. 

The  Travancore  Railway.— The  extension  of  the 
South  Indian  Railway  into  Travancore  has  at  last  been 
finally  settled,  and  the  work  will  probably  be  commenced 
at  an  early  date.  The  line  will  run  from  Tinnevelly  vid 
Sheocottah  and  Quilon  to  Trivandrum. 

Good  News. — We  are  glad  to  hear  that  Sir  Asman 
Jah  has  determined  that  the  interests  of  the  Nizam's 
Railway  .shall  in  no  wise  suffer  because  of  Abdul  Huq's 
disgrace,  which,  says  a  Bombay  contemporary,  "  does  not 
necessarily  mean  the  end  of  all  things.  Railway  and  other- 
wise. 

Calcutta  Jute  Mills. — Anent  the  question  as  to  what 
amount  of  working-capital  is  necessary  for  these 
concerns  to  keep  them  going,  it  is  considered  by  those 
who  have  had  practical  experience  of  the  business  that 
it  should  not  be  less  than  Rs.  1,00,000  to  Rs.  1,20,000 
for  every  hundred  looms. 

Punjab  Petroleu.m. — We  notice  in  all  the  accounts 
of  Mr.  Noble's  concession  to  prospect  for  mineral  oil  in 
the  North-West  corner  of  India,  the  omission  of  the 
fact  that  Mr.  Noble  gets  a  grant-in-aid  of  jRs.  20,000 
from  Oovemment  towards  his  exploration  of  the 
country,  irrelative  of  the  subjunctive  advantages. 

B.  B.  and  C.  I.  R— The  Directors  of  the  Bombay,  Ba- 
roda  and  Central  India  Railway  recommend  a  dividend  of 
It).  6'1.  per  £100  of  stock,  in  addition  to  the  guaranteed 
interest  due  July  next,  making  in  all  a  distribution  of 
£2  11«.  Gd.  percent,  for  the  half  year,  less  English  income 
tax,  as  against  £2  1  Hk.  6d.  per  cent,  paid  in  July  last. 

The  Order  ok  St.  Michael  and  St.  George.— To  be 
Companions : — Major  C.  E.  Yate,  c.s  L  for  services  on  the 
Afghan  Frontier  Commis.sion.  Major  W.  Peacockc,  r.  f., 
for  services  on  the  Frontier  Commis.sion.  Colonel  J.  H. 
Western,  R.E.,  (Public  Works  Department,  Egypt). 
Colonel  R/)ss,  R.E.,  (Public  Works  Department,  Egypt.) 

Intense  Heat  in  Calcutta. — The  great  heat  continu- 
ed up  to  Thursday  last.  It  seemed  lately  to  be  more  un- 
bearable by  both  a  water  and  ice  scarcity.  The  decrease  in 
the  supply  of  water  was  caused  by  one  of  the  pumps  at 
Tallah  breaking  down  before  duplicate  spare  ones  were 
ready  for  the  work.  The  increased  prices  for  ice  were 
"wing  to  the  abnormal  increase  in  the  demand. 

In.stitution  of  Civil  Engineers.- The  Council  of 
this  society  has  awarded  a  George  Stephenson  Medal 
and  a  Telford  Premium  to  Sir  Bradford  Leslie,  k.c.i.e., 
M.  Inst.  C.E.,  for  "The  Erection  of  the  'Jubilee' 
Bridge,  carrying  the  East  India  Railway  across  the  River 
Hooghly  at  Hooghly."  Sir  Bradford  previously  received 
Telford  and  Watt  Medals  and  Telford  Premiums. 

The  Calcutta  Mint.— It  is  very  satisfactory  to  learn 


from  a  Resolution  in  the  Financial  Department,  that 
the  suggestion  of  the  Finance  Committee,  that  the 
Calcutta  Mint  should  be  abolished,  has  been  dropped ; 
and,  having  regard  to  the  future  trade  requirements  of 
Eastern  India  and  Burma,  we  think  the  decision  arrived 
at  is  a  very  wise  one,  as  experience  will,  no  doubt,  confirm. 

The  Pioneer  Gold  Mine  of  Kolar. — 150  tons 
of  ore  were  crushed  at  the  Ooregum  Gold  Mine 
last  month,  and  yielded  187  ounces  of  gold.  This 
is  the  result  of  the  first  regular  "  clean  up  "  at  that  part 
of  the  Kolar  Gold  Field  on  which  mining  operations  were 
first  commenced,  and  which,  in  spite  of  nearly  nine  years 
of  discouragement,  has  been  regarded  by  many  experts 
as  the  most  promising  point  of  the  locality. 

The  late  Collision  between  the  S.S.  "  Hebe  "  and 
"  Arratoon  Apcar." — It  is  stated  that  the  cost  of  repair- 
ing the  damage  sustained  by  the  A.  Apcar  in  the  Straits 
of  Malacca  will  exceed  a  lakh  of  rupees.  The  Naval  Court 
of  Enquiry  has  exonerated  the  officers  and  crew  of  the 
latter  vessel  from  all  blame.  If  the  Admiralty  upholds  the 
decision  a  part  of  the  damages  will  be  recovered  from  the 
owners  of  the  Hebe  and  the  remainder  from  the  under- 
writers. 

Sir  George  Barclay  Bruce. — We  have  pleasure  in 
announcing  that  Her  Majesty  has  conferred  the  honor 
of  knighthood  upon  Mr.  G.  B.  Bruce,  the  President  of 
the  Institution  of  Civil  Engineers.  As  a  Railway  Engin- 
eer, Mr.  Bruce  is  well  known  in  many  parts  of  the  world. 
In  India  he  superintended  the  construction  of  a  consider- 
able part  of  the  East  Indian  Railway,  was  Chief  Engineer 
of  the  Madras  Railway,  and  subsequently  became  Consult- 
ing Engineer  for  the  South  Indian  Railway. 

Assurance. — An  inventor  wrote  to  The  Times  of 
India  the  other  day  begging  that  journal's  assistance 
in  the  raising  of  two  lakhs  of  rupees,  needful  for  the 
development  of  a  wonder  working  machine  ;  the  applicant 
has  in  his  mind's  eye  to  provide,  until  such  time  as  the 
invention  can  pay  ics  own  way,  "  for  the  locomotion  of 
the  inventor,  and  to  keep  him  in  a  state  of  comfort  and 
respectability."  Some  men  have  brains,  and  some  have 
cheek,  as  the  Tichborne  claimant  would  say,  in  such  a  case. 

Prospects  of  the  Bengal-Nagpur  Railway.— The 

country  through  which  this  Railway  traverses  is  said  to 
be  one  of  the  richest  districts  in  India.  Great  quantities 
of  cotton  and  wheat  can  be  grown  between  Raipur  and 
Raighur,  and  the  districts  in  the  Mahanuddi  would  take 
from  Calcutta  piecegoods  and  salt,  returning  rice,  wheat, 
timber,  coal  and  other  minerals.  The  districts  and  coun- 
try served  by  the  Bengal-Nagpur  Railway  are  rich  in 
minerals,  but  to  what  extent  they  can  be  profitably  worked 
it  is  not  possible  to  say. 

An  Item  from  Dehra. — The  Nalapani  water-supply 
scheme  has  at  last  been  put  in  hand,  much  against  the 
wishes  of  the  non-official  members  of  the  Dehra  Muni- 
cipal Board.  The  natives  were  also  againt  this  scheme, 
because  there  is  very  little  water  in  the  nalas  available 
for  consumption  in  the  town  and  station  of  Dehra.  The 
water  will  scarcely  meet  the  demand  of  the  European 
population,  not  to  speak  of  the  natives.  The  work  is 
being  pushed  on,  under  the  contract  of  Mr.  A.  Campbell, 
the  former  Superintendent  of  the  Roorkee  Worksliops. 

Proposed  Railway  Extension  in  Burma. — We  learn 

that  Sir  Charles  Crosthwaitc  is  strongly  advocating  the 
extension  of  Railways  in  Burma  ;  he  has  proposed  that  a 
preliminary  survey  should  be  made  from  Sagaing  on  the 
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right  bank  of  the  Irrawaddy  to  Mogoung  up  the  Ma  an  d 
Meza  valleys,  a  distance  of  about  360  miles,  and  for  a 
branch  line  from  Manle  to  Bhamo,  a  distance  of  80  miles. 
These  lines  when  completed  would  hasten  the  pacification 
of  the  country  and  facilitate  its  administration.  The  line 
would  also  pass  through  rich  country  so  as  to  make  a 
Railway  remunerative. 

Burma  State  Railway. — The  management  of  the 
traffic  Department  of  the  Burma  State  Railway  does  not 
appear  to  have  a  good  reputation,  as  only  one  station- 
master  out  of  eight  that  were  ordered  to  join  the  Burma 
line  from  the  Tirhoot  State  Railway  will  accept  the  trans- 
fer, the  rest  preferring  to  resign  and  forfeit  their  pension- 
able service  than  take  employment  in  Burma  on  higher 
salaries.  The  management  of  the  Locomotive  Department 
of  theBurma  State  Railway  has  been  more  fortunate,  as 
it  finds  no  difficulty  in  getting  subordinates  for  the  new 
■extension  to  the  open  line. 

Scientific  and  Useful. — Among  the  miscellaneous 
examinations  of  the  Chemical  Examiner,  Madras,  a 
few  ai'e  noteworthy :  («)  A  white  deposit  upon  clay 
from  a  supposed  malarial  mist  which  rises  at  Potinghi 
(Vizagapatam  district)  after  sunset  was  found  to  be  an 
efflorescence  of  sodium  sulphate,  (h)  A  sample  of  mag- 
nesium sulphate  manufactured  from  magnesite  at  Salem 
was  found  good,  (c)  A  white  soft  silky  substance 
brought  down  by  rain  in  and  for  6  or  7  miles  around  a 
village  in  the  Godavari  district  was  found  to  consist  of 
animal  and  siliceous  matter. 

Sir  Charles  Elliott  and  "  Ourselves." — A  cor- 
respondent wTites  : — "  I  notice  your  rival  has  succeeded 
in  getting  the  Government  of  India  to  purchase  200 
copies  for  one  year  and  our  Province  is  to  be  affiliated  with 
15  or  20  copies.  I  hope  you  have  the  same  encourage- 
ment." Discouragement  would  more  aptly  describe  the 
attitude  of  the  Government  of  India  towards  this  Journal. 
Its  fair,  fearless,  and  free  policy  does  not  find  favor  with  a 
certain  section  of  "  officialdom.  "  Nevertheless,  we  firmly 
believe  in  light  and  publicity,"  and  will  persist  in  the  exer- 
cise of  the  right  of  open  criticism. 

The  Survey  of  India. — Sir  Edward  Buck,  c.s.,  visit- 
ed Dehra  lately  for  the  purpose  of  settling  matters  with 
the  Survey  Department,  regarding  the  Survey  buildings, 
which  are  eventually  to  be  made  over  to  the  proposed  Agri- 
cultural College.  The  head-quarters  offices  of  the  Trigo- 
nometrical Branch  Survey  of  India  are  to  be  transferred 
from  Dehra  to  Calcutta,  and  amalgamated  with  the  Sur- 
veyor-General's Office  there.  This  amalgamation  of  two 
large  Offices  will  effect  a  reduction  in  the  higher  appoint- 
ments of  the  establishment,  and  consequently  retrench- 
ment in  the  working  expense  of  the  Survey  Department. 

Locomotive  Superintendentship,Bur>la  State  Rail- 
ways.— The  Rangoon  Times  says  : — It  is  rumored  that 
Mr.  Thomas,  the  Locomotive  Superintendent  of  the  Burma 
State  Railways,  who  lately  went  on  leave,  when  it  was 
understood  that  on  the  expiry  of  his  leave,  was  to  be 
transferred  to  India,  returns  to  Burma  to  resume  charge 
from  Mr.  Dudgeon  ;  this  seems  a  great  pity  as  Mr.  Du  d- 
geon,  although  very  strict  with  regard  to  quantity  and 
quality  of  work,  is  very  popular  with  the  workmen 
of  the  department  as  well  as  with  the  running  staff, 
and  wc  trust  that  the  rumour  of  Mr.  Thomas'  return 
is  untrue,  or  that  better  counsels  will  prevail  and  keep 
Mr.  Dudgeon  where  he  is. 

Wasting  Public  Money. — The  Morninfj  Post  says : — 
"  The  Hibernian  Editor  of  Indian  Engineering  has  dis- 


covered a  nefarious  attempt  on  the  part  of  the  President 
of  the  late  Finance  Committee  to  divert  public  funds  by 
investing  them  in  a  venture  which,  we  are  told,  is  being 
canied  on  at  a  'dead  loss.' "  Our  contemporary  adds :  "  We 
are  sure  Lord  DufFerin  will  put  his  foot  down  on  such  a 
flagrant  job  immediately  the  matter  is  brought  to  His 
Excellency's  attention."  We  shall  try  this  course  ;  but  in 
the  meanwhile  we  would  invite  the  attention  of  "  Great 
George  Street "  and  the  C.  E.  Members  of  the  House  to 
the  disposition  of  ihe  Government  of  India  towards  the 
representative  organ  of  the  Profession  in  that  country. 

Deodorisers  and  Disinfectants. — The  use  of  sani- 
tarj'  compounds  sometimes  falls  within  the  province  of 
the  Engineer,  and  among  those  that  have  gained  wide 
celebrity  Jeyes'  claim  a  prominent  place.  These  pre- 
parations include  an  "  Insecticide  "  which  may  be  used  for 
destro}dng  weeds  in  paths — particularly  gravel  walks, 
and  the  "  Wood  Preserver  "  is  considered  by  many  to  be 
onis  of  the  best  known  of  its  kind,  for  the  simple  reason 
that  creosote  enters  largely  into  its  composition.  Jeyes' 
compounds  are,  judging  from  the  reports  of  those  well 
qualified  to  pronounce  on  them,  worthy  of  the  at- 
tention of  sanitary  authorities  in  this  country.  The 
question  of  their  wide  adoption  is,  we  think,  only  a 
matter  of  time. 

Obituary. — It  is  with  great  regret  that  we  have  to 
record  the  death  of  Mr.  Rai  Manulal,  c.E.,  at  the  advanced 
age  of  65  at  Arungabad.  He  was  an  ex-officer  of  the  P.  W. 
Department  of  the  British  Government,  where  he  rose 
from  the  position  of  first  native  master  in  the  Roorkee 
College  to  the  post  of  an  Executive  Engineer  by  his  tact 
and  ability.  The  numerous  bridges  and  buildings  con- 
structed under  his  superintendence  in  the  North-West 
Provinces  give  a  strong  evidence  of  his  engineering  skill 
and  talent.  After  he  took  his  pension  the  late 
Nawab  Sir  Salar  Jung  offered  him  the  post  of  Super- 
intending Engineer  in  His  Highness  the  Nizam's 
Domnions,  from  which  he  lately  retired  on  a  pension  of 
Rs.  500  a  month. 

Fuel  Consumption  on  Indian  Railways.— The  most 
important  point  is  the  source  of  supply.  The  following 
table  from  the  Director  General's  recent  report  is  in- 
structive : — 

English      Country      Coke      Patent      Wood. 

Coal.  Ooal.  Fuel. 

tons.  tons.  tons.         tons.  tons. 

1887     ...     212,529     479,210       9,564     .S0,029     292,808 

1886     ...     240,063     460,948       9,132     26,212     259,513 

The  most  striking  fact  in  the  above  is  that  the   use   of 

English  coal  declined  by  27,534  tons,  while  that  of  native 

coal  advanced  by  18,261  tons.     Before  long  the  prediction 

may  now  confidently  be  made  that  petroleum  will   figure 

among  the  descriptions  of  fuel  used  on  Indian  railways. 

P.  W.  D.  Circles  of  Superintendents,  Burma. — The 
Government   of  India  having  sanctioned  the  amalgama- 
tion  of    the   Public   Works   Departments  of  Upper  and 
Lower   Burma   under  the   control  of  Lieutenant-Colonel 
W.  G.  Cumming,  K.E.,  as  Chief  Engineer  and   Secretary, 
with  three  circles   of  superintendence,  it  is  hereby  noti- 
fied that  the  divisions  subject  to  each  circle  of  superin- 
tendence will  be  as  under  :  —  First   Circle, — Head-quarters 
Rangoon  :     Rangoon,  Arakan,   Amherst,  Pegvi,  Toungoo, 
Bassein,  and  Hcnzada  divisions.     Second  Circle, — Head- 
quarters Thayetmyo  :     ThaiTawaddy,  Thayetmyo,  Minbu, 
Taungdwingyi,  Myingpan,  and  Chindwin  divisions.  Third 
Circle,— Head-quarters  Mandalay:   Bhamo,  Shwebo,  Ruby 
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Mines,  Mandalay  Garrison.  Mandalay  Civil,  Kyauksi,  and 
Meiktila  divisions. 

PRasPECTiXO  FOR  MiXERAi-s  IX  BuRMA. — The  Chief 
Commissioner  in  the  Revenne  Department  notifies  that 
in  aecordanee  with  further  instructions  received  from  the 
Government  of  India,  it  is  now  ordered  that  no  person  shall 
in  future  be  given  an  e.xclusive  right  to  carry  out  in  any 
given  area  the  preliminary^  search  for  minerals  which  is 
imdenstootl  by  the  term  'prospecting.'  Licenses  will  be 
given  to  appli'aints  of  approved  respectability  to  prospect 
for  minerals  as  heretofore,  subject  to  the  due  observance 
of  the  existing  rights  of  owners  and  occupiers.  But  such 
licenses  will  not  exclude  other  persons  who  may  subse- 
quently receive  licenses  from  prospecting  within  the  sjin\e 
area  and  will  confer  no  right  to  a  concession  hereafter : 
and  if,  as  may  or  may  not  be  the  case,  the  Government  of 
India  decides  to  grant  concessions,  they  will  not  take  the 
fonn  of  monopolies. 

The  PROPasED  Kolhapore  State  Railway. — Within 
the  livst  few  years,  the  West  Deccan  branch  of  the  South- 
em  Mahratta  Railway  has  canied  the  iron  horse  to 
Belgaum,  36  miles  from  Kolhapore,  the  capital  town  of 
the  State ;  and  it  has  now  been  decided  to  construct  a 
branch  line  from  Kolhapore  to  Belgaum,  which  shall  be 
built  and  owned  by  the  State,  and  called  the  "  Kolhapore 
State  Railway."  The  first  sod  was  turned  by  the  youth- 
ful Maharajah  on  the  3rd  May  last,  and  the  work  is  now 
being  energetically  prosecuted,  under  the  supervision  of  the 
State's  E.xecutive  Engineer,  Mr.  Shannon.  The  Railway 
will  be  only  2<SJ  miles  long,  and  the  estimated  cost  of 
construction  is  Rs.  22,75,000.  The  linewill  be  on  the  metre 
gauge,  and,  with  the  exception  of  the  bridge  work, 
presents  no  engineering  difficulties.  The  Durbar  antici- 
pates a    return   of  5  per  cent,  on  the   money   invested. 

Baxgau)UE  Wateu-Supply  Scheme. — The  Bangalore 
Spectatm'  writes: — We  draw  attention  to  a  letter  we 
republish  to-day  from  IxniAX  Exgixeerixg,  on  the 
subject  of  the  Bangalore  Water-Supply.  This  letter  will  be 
seen  to  fall  in,  as  regards  the  general  question,  precisely 
with  our  own  views,  as  we  have  previously  expressed 
them.  We  believe  that  these  views  will  ultimately  pre- 
vail :  for  whatever  becomes  of  General  Fischer's  scheme, 
as  a  scheme,  it  will  have  to  take  its  chance  on  its  merits, 
alongside  of  others.  The  absurdity  of  the  business  is  that 
the  world  has  been  informed  that  the  Bangalore  Munici- 
jjality  have  adopted  General  Fischer's  scheme.  When 
the  nature  of  the  Municipal  discussion  over  the  scheme  is 
remembered,  and  the  amount  of  scientific  knowledge  of 
water-projects  among  the  members  of  the  Board  is 
weighed,  the  "  adoption"  is  a  bit  of  broad  farce — exceed- 
ed only  in  its  farcical  features  by  the  tarnation  hurry  with 
which  the  ring  was  shoved  through. 

iTEJi.s  FROM  China.— News  from  Peking  states  that 
the  Emperor  and  Empress  rode  yesterday  morning  on  the 
Decauville  Railway  for  the  first  time.  This  roail  was 
supplied  by  Mr.  Thevenet  of  the  French  S3ndicatc.  The 
line  w  about  three  miles  long  and  laid  on  the  grounds 
west  of  the  south  lake.— Me&srs.  Restelhuober  and  Junot 
visited  His  Excellency  Li  Hung-chang  and  presented  their 
plans  for  the  armour  plated  forts.  The  German  Syndicate 
has  also  presented  a  tender.— The  work  at  the  gaps  in  the 
bank  of  the  Yellow  River  is  progressing  very  slowly. 
There  is  still  800  feet  to  be  done,  and  Her  Majesty  Is 
very  much  di.spleasef]  with  the  officials  in  connection  with 
the  work.    The  French    Syndicate's   tender  to  close  the 


gaps  is  cheapest,  and  it  is  freely  reported  here  that  Li 
will  hand  it  over  to  Mr.  Thevenet.  (?)  The  French  Syn- 
dicate is  to  find  the  finances  at  6  per  cent,  sterling  basis, 
to  be  paid  six  months  after  the  gaps  are  closed,  which 
will  be  about  twelve  months  in  all.  If  this  is  true, 
it  is  clear  that  Li  must  be  pleased  with  the  work 
done  by  this  Syndicate  at  Port  Arthur. — One  of  the  Arm- 
strong cruisers,  at  their  trial  on  the  way  to  Port  Arthur, 
made  a  speed  of  18  knots,  the  other  17o  knots.  The 
German  boats  also  have  attained  their  specified 
speed. 

Canals  for  the  Combined  Purposes  of  Ibrigation 
AND  Navigation. — Mr.     G.   T.   Walsh,    Superintending 
Engineer,  P.  W.  D.,    Madras,  records,  in  an  official  memo- 
randum with   special   reference   to    such  canals   in   the 
Godavari     district    and    the      necessity    for     providing 
other   means    of    traffic  between    the    Kistna   and   the 
Gadavari,    that    it    may     be    accepted    as    an     axiom 
in    canal   engineering  that  the   requirements    of  irriga- 
tion and  navigation  are  conflicting,  e.g.,  for  irrigation 
large      quantities    of    water,     and       consequently      of 
silt,    have    to    be    taken     into     a  canal,  and  therefore 
the   slope   of    the     surface   must     be     considerable  for 
navigation,  the  less  water  taken  into  the  canal,  the  better 
and  it  therefore   should    have   no   slope  ;  for  irrigation 
there  are  times  when  the   canal   should   be  kept   low,  so 
that  large  quantities  of  surplus    water     may  not  have 
to  be  passed  into  the   drainages   when    they  are  already 
filled  by  rainwater ;  for   navigation   the  canal   should  al- 
ways be  kept   up   to  its  full  level ;  for  iri^igation,  even 
when  the  river  or  other  source    of    supply  is   low,  it  is 
often    necessary    to    go    on    letting    as   much  water  as 
possible   out    of   the   cannal   to    supply    crops,  thereby 
reducing  the  level  and  the  depth  in   the  canal,  especially 
at  its  end  ;  for  navigation  at  such  times  the  water  should 
be  kept   in   the   canal,  to  maintain  as  nearly  as  possible 
its  full  depth. 

An  American  Contemporary,  Engineering  News, 
says  : — Interesting  advertisements  from  Indian  Engi- 
neering, the  rupee  of  45  cts.,  silver  being  translated 
into  its  gold  value  of  some  36  cts.  are  the  following  : — 
"  Madras  Municipality  wants  a  sanitary  inspector,  salary 
$36  per  month."  "  Engineer  wanted  for  the  Fyzabad 
Municipality,  salary  from  $27  to  $43.20."  "  Two  native 
surveyors  and  levelers  wanted,  salary  $12.60  and  $2.60 
horse  allowance  per  month.  Apply  with  copies  of  certi- 
ficates to  District  Engineer,  Durbhunga."  "  Two  deputy 
over-men  with  coal-mining  qualifications  on  the  North- 
Westeru  Railway  wanted.  Salary  $39.60  to  $43-20  '  per 
mensem.'"  "Head  draftsman  wanted  for  the  Office  of  the 
Agent  and  Chief  Engineer  of  the  Bengal-Nagpur  Railway, 
on  a  salary  of$72amonth'  Applicant  must  be  experienced 
in  drawing  and  in  the  management  of  a  drawing  office." 
These,  be  it  noted,  are  all  advertisements  for  the 
services  of  Englishmen  who  have  expatriated  themselves 
for  the  sake  of  bettering  their  condition,  and  who  have 
a  certain  amount  of  technical  skill,  with  the  sole  excep- 
tion of  the  "  native  surveyors  and  levelers  "  who  are  to 
luxuriate  on  $12'60  per  mouth  with  $2'60  horse  allow- 
ance. We  have  no  doubt  that  there  are  Itetter  plums 
than  these,  but  they  do  not  appear  in  the  advertisements, 
the  above  being  all  that  appear.  On  the  whole,  the 
tendency  of  the  above  should  be  to  make  the  discontent- 
ed tolerably  content  with  their  lot  in  this  country.  That 
the  unfortunate  "  native  surveyors  and  levelers  "  should 
have  to  take  out  a  "  certificate  "  that  they  are  worth 
$12"60  a  month  before  they  can  earn  it,  strikes  us  a^ 
rather  hard. 
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ECHOES  FROM  THE  HILLS. 

(From  our  Simla  Gossip.) 

If  the  ways  of  Providence  are  inscrutable  it  is  not  surpris- 
ing tliat  the  gentlemen  who  attitudinise  at  Simla  as  the  salt 
of  the  earth  should  occasionally  act  in  a  way  that  "  no  fellah 
can  understand."  Nothing  can  interest  them  that  does  not 
affect  them  personally — of  tlieir  own  interests  they  are  sin- 
gularly careful,  but  of  the  wants  and  necessities  of  others  they 
would  rather  not  hear.  Recently  simply  because  a  journal 
was  regarded  as  a  "  Service  paper"  it  was  decided  to  encour- 
age its  rival  ;  and  yet  a  few  of  the  very  gentlemen 
who  aided  this  decision  were  peculiarly  anxious  to  bring  tlieir 
own  personal  grievances  to  the  notice  of  Government. 
Intoxicated  with  their  own  verbosity  they,  under  the  very 
nose  of  the  authorities  and  in  the  face  of  strict  orders  to  the 
contrary,  filled  tlie  Simla  Town  Hall  with  their  cries  of 
distress.  They  look,  however,  with  disfavor  on  a  paper 
which  represents  in  a  perfectly  constitutional  and  sober 
manner  the  needs  of  those  who  have  no  Town  Hall  in 
which  to  air  their  eloquence.  We  repeat  that  because  a 
technical  journal  of  acknowledged  merit  was  also  admittedly 
the  organ  of  a  great  Service,  the  Olympians  would  have  none 
o'  it — they  preferred  a  tame  cat  of  a  paper  run  on  commercial 
principles  by  a  trading  firm.  But  then  it  is  so  docile  and 
harmless  you  know  ! 


Engineers,  specially  tliose  in  India,  can  by  no  means  be 
regarded  as  gentlemen,  who,  in  the  words  of  a  popular  song, 
sit  at  home  at  ease;  their  duties  call  them  away  to  isolated 
positions  in  unsettled  localities  and  the  very  nature  of  their 
service  demands  considerate  treatment  from  a  not  too  liberal 
Government.  A  recent  decision  of  Government  peculiarly 
applicable  to  the  profession  will  therefore  perhaps  be  of  some 
interest  to  our  readers.  A  junior  officer  serving  in  Burma 
was  posted  to  an  outlying  station  innocent  of  any  knowledge 
of  post  offices,  telegraphs  or  the  other  institutions  of  the  white 
man.  The  native  subordinates  who  occasionally  went  to 
head-quarters  were  his  only  means  of  communicating  with  tlie 
outer  world,  through  them  he  received  his  supplies  and 
through  them  liis  Chief  sent  him  his  salary.  About  a  year 
ago  one  of  these  native  subordinates  carrying  the  exiled  offi 
cer's  pay  was  waylaid  and  murdered  by  dacoits,  and  of  course 
nothing  more  was  heard  of  the  money.  The  question  then 
arose — Who  was  to  bear  the  loss,  the  Government  or  the  officer? 
The  local  administration  ruled  that  the  loss  was  the  officer's  ; 
but  after  much  discussion  it  relaxed  its  dignity  sufficiently  to 
lay  the  matter  before  the  Supreme  Government  and  to  recom- 
mend the  grant  of  a  compensation  to  the  officer.  The  use  of 
the  word  "compensation"  establislied  a  principle,  an  iniqui- 
tous principle,  and  made  the  grant  reconmiended  personal. 
Happily,  however,  the  highest  authority  has  ruled  that  such 
losses  must  be  borne  by  Government  and  not  by  its  subordin- 
ates.    The  decision  could  hardly  be  otherwise. 


To  all  Engineer  officers  desirous  of  joining  the  Accounts 
Branch  of  the  P.  W.  D.  we  give  Punch's  celebrated  advice — 
"Don't."  There  may  be  some  few  who,  incapacitated  by  sick- 
ness from  carrying  on  their  professional  duties,  may  advan- 
tageously change  the  field  for  the  desk.  It  is  not  to  these  w^ 
speak — our  remarks  refer  to  those  wlio,  dazzled  by  the  rapid 
promotion  of  Accounts  officers  in  the  past,  liope  to  come  in  for 
a  share  of  the  good  things.  In  years  gone  by,  owing  to  the 
rapid  expansion  of  the  department,  the  growth  of  railways  and 
the  hundred-and-one  causes  stated  in  tlie  Public  Service  Com- 
mission reports,  promotion  was  rapid,  far  too  rapid  if  any- 
thing, for  tlie  block  now  existing,  and  coming  so  soon  after  such 


prosperity  can  only  engender  discontent  in  tlie  various  grades 
of  the  service.  Major  Begbie,  the  present  Accountant-Gen- 
eral  elect,  was,  in  November  1874,  a  Deputy  Examiner  of 
Accounts,  or  holding  rank  corresponding  to  that  of  an  Execu- 
tive Engineer  fourth  grade.  He  is  now,  within  a  period  of 
fourteen  years,  Accountant-General  with  the  rank  of  Chief 
Engineer  first  class.  Major  Begbie  arrives  in  India  next  Sep- 
tember and  serves  the  regulation  period  of  five  years  ;  his 
successor  will  be  Mr.  R.  G.  Macdonald  who,  in  all  pro- 
bability, will  be  followed  by  Major  Christie.  These  three  changes 
will  cover  at  least  the  next  fifteen  years,  perhaps  more,  and 
we  ask  the  gentlemen  wlio  like  to  prophesy  by  the  book,  to 
look  up  the  classified  list  and  say  how  long  it  will  take  the  men 
now  in  the  Accounts  Branch  to  rise  three  steps  in  rank  ? 


Colonel  Conway-Gordon  has  at  last  published  his  Adminis- 
tration Report  on  the  Railways  in  India  for  1887-88,  and  a 
footnote  informs  us  that  copies  are  "  to  be  purchased  from  the 
Superintendent  of  Government  Printing,  Calcutta."  To  what 
base  uses  may  not  the  poor  depreciated  rupee  come  !  The 
Report  itself  forms  a  goodly  sized  volume  of  the  orthodox 
blue,  but,  after  all,  it  is  but  an  exemplification  of  the  saying, 
"  niuckle  cry  and  little  'oo'."  "  The  leading  events,"  says  the 
Report,  "in  the  liistory  of  railways  in  Indian  during  the  year 
under  review  may  be  briefly  said  to  comprise  the  opening  of 
the  system  of  Military  railways  on  tlie  frontier  and  the  com- 
mencement of  a  tunnel  through  the  Khojak-Amran  range, 
the  opening  of  the  Southern-Mahratta  Railway  through  to 
the  sea  coast  at  Marmugao,  the  progress  made  in  Railway 
extension  in  Burma  and  in  famine  protective  lines  in  the 
Madras  Presidency,  the  opening  of  the  '  Dufferin'  and 
'  Balawali'  bridges  over  the  Ganges,  of  the  Ferozepore  bridge 
over  the  Sutlej  and  of  the  bridge  at  Kalpi  over  the  Jumna 
and  the  formation  of  the  Bengal-Nagpur  Railway  Company." 
These  landmarks  of  railway  history  and  less  important  events, 
take  the  Director-General  of  Railways  over  1 20  quarto  pages, 
to  record  !  Of  his  own  doings  he  is  modestly  silent,  but  we 
suppose  his  report  justifies  his  existence. 


Hard-hearted  Secretaries  of  State  for  India  have  professed 
their    inability    to    grasp    the     raisoti    d'etre  of    the    great 
Railway  Directorate  at  Simla  with  its  half-a-dozen  highly  paid 
officers    and    three   score    and  ten  clerks.     They  wanted  the 
Director-General  to  employ  himself  usefully  in  supervising  the 
few  lines  administered  by  tlie  Supreme  Government,  to  examine 
the  working  of  lines  and  assist  towards  a  hai-monious  and  uni- 
form system   of  working — all  this  of  course  with  a  very  much 
smaller  establishment  than  he  has.    A  new  Daniel  has  however 
now  come  to  judgment,  and  lie  has    permitted  tlie    amalgama- 
tion of  the  office   of  Director-General    of  Railways  with  the 
P.  W.    D.    Secretariat  on  the   condition   that    the    railways 
now     under     the   Government     of    India    will    be    handed 
over  gradually   to   the   several  local  Governments,  and    that 
the  office    establishment    at  Simla    will    be  correspondingly 
reduced   as  the    decentralization   progresses.     Arrangements 
are    now  in    progress    to    that    end,    which    will  leave  only 
one     line — the    East    Indian     Railway — under    the     direct 
control    of  the     Government  of  India,  and  the  practicability 
of    placing  under  one  local    Government  a   line    of  railway 
running    through    two    such   large  and  important    provinces 
as    Bengal    and  the  N.-W.    Provinces    is    exercising   the  wits 
of  the  officials  at  Simla.     Both  tlie  local  Governments  liave  been 
addressed,  and  it  is  possible  some  solution    of     the    difficulty 
will  soon  be  arrived  at.    With  tlie  decentralization  complete  the 
Director-General    of     Railways  will    take  a  back  seat  in    the 
P.  W.  D.    Secretariat    at    Simla — where    the  wicked    cease 
from  troubling  and  tlie  weary  are  at  rest. 
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CuVVCnt   ^ClDB. 


A  SKW  Fine  Arta  aiul  Iiulustrial  Soh.wl  is  about  to  be  opened  at 
TrivanJniiu  by  Onvenmient. 

L.XST  vear  the  toul  nnmWr  of  pa-^st-ngers  wl.o  t.avellea  by 
railwHv'  in  In.lt*  amounteiJ  to  95i  millions,  of  who»i  89  millions 
Vfere  tliiid-cla*". 

Mr  Bioo-Wither  is  now  in  Simla  on  the  subject  of  the  petro- 
leum .leiK«it8  in  Kelat.  Tl.ese  being  in  the  open  iilains  are  more 
accessible  than  those  at  Khotan. 

The  long  (luestioninl  i.lentity  of  the  Sang|)o,  or  great  river 
of  Tiliet,  with  the  Brahniaixmti-a  of  the  Iiulian  plains  may  be 
said  to  be  now  at  last  finally  set  at  rest. 

LiKiTENAXT  C.  E.  Baddklev,  R.E.,  ('onipany  Commander,  Bom- 
bay .Sai>|>ern  and  Miners,  has  been  allowed  furlough  to  Europe  for 
one  liuudi-e»l  and  eighty-two  days  on  medical  certiticate. 

Tjie  Public  Works  Dejmrtment  of  the  Government  of  India  has 
ruled  on  a  recent  case,  that  the  chaplain  of  a  church  cannot  be 
peniiitce<l  to  let  any  portiijn  of  his  jmi-sonage  and  appropriate  the 
rent  to  himself. 

The  Government  of  the  Central  Provinces  purpose  to  make 
certain  ctmcessions  to  a  Mr.  Perroux,  of  Calcutta,  with  a  view  to 
granting  him  leave  to  prospect  for  diamonds  in  the  valley  of  the 
Matianaili  river  near  Saml>alpur. 

We  understand  that  it  has  been  recommended  to  the  India 
Office  that  the  ap]H)intment  of  Professor  of  Forestiy  at  the  Royal 
Engineering  College,  Cooper's  Hill,  should  be  made  a  permanent 
one,  anil  tliat  Dr.  Schlich,  who  is  at  present  filling  it,  should  be 
confimietl  in  the  jxist. 

The  Administration  of  the  Central  Provinces  are  about  to  start 
a  Tecluiical  ScIkmiI  at  Nagpiu',  wliich  will  be  worked  in  connec- 
tion with  the  Local  Agricultural  Uepaitment,  and  a  sum  of 
Bij.  1,500  lias  1)een  sjinctioned  for  the  purchase  of  books  and  a))- 
]>aratus  require<l  for  the  »ch<x>l. 

The  Managing  Boanl  of  the  Victoria  Technical  Institute  have 
ap|x>iuted  Mr.  .1.  P.  Phythian,  a  gentleman  prominenlly  connected 
with  technical  wlncation  at  Oldham  and  Manchester,  to  the  ottice 
of  Princiiial  of  the  Bomluiy  Institute,  and  the  new  Principal  has 
arrive<l  and  a.ssumed  charge  of  his  duties. 

Bi'RMA  rice,  in  spite  of  the  exjwrt  duty,  has  held  its  own  in  the 
markets  of  the  world,  and  even  the  increasing  exports  from  Siani 
and  Saigon  have  not  materially  affected  the  demanil  for  Burma 
rice  in  Cliina  anil  the  Sti'aits,  which  are  so  much  more  conveniently 
situated  for  getting  their  wants  supplied  fiom  Bangkok  or  Sai gou. 

The  Seringapatam  (Mysore)  Gold  Fields,  Limited,  is  registered 
with  a  capital  of  f  20(),0<>J  in  £\  sliares.  The  stated  object  is  to 
acquire  certain  lea.ses  granted  to  Messis.  MacOowell  and  Co. 
and  Messrs.  Arbiithnot  and  Co,  res])ectively,  of  mineral  lands 
and  mining  rights  in  the  taluk  "f  Sniingapatam,  in  the  Mysoie 
territorie«. 

It  is  intimated  that  that  i<ortion  of  the  Toungoo-Mandalay 
Railway  extension  l)eyond  Toungoo  to  a  station  called  Thamati, 
will  prol)al)ly  Ije  o]«;ned  for  passenger  traffic  on  the  lat  proximo, 
anil  from  Tliamati  to  Pyininana  on  the  l.'Jth  proximo.  Tlie  fares 
and  times  for  traiiw  nmniiig  to  these  stations  are  published  in  a 
time  Uble  dated  20tli  March. 

The  Annual  Fine  Arts  Exhibition  at  Simla  will,  it  is  said,  take 
place  Wtwecn  the  25th  August  and  15tli  September,  and  the 
supfier  and  small  Itall-rooms  in  the  Town  Hall  have  alreadv  been 
engaged  from  the  Municifality  for  tliat  perioil.  Mr.  G.  B.  HfMlg- 
Hon,  R.E.,  of  the  Survey  of  India  Department,  takes  up  the 
duties  of  Honorarj'  Secretary  for  the  season. 

The  Health  Officer,  Dr.  Simpson,  has  explained  to  the  Corpora- 
lion  that  in  stigmatising  the  sanitary  condition  of  Calcutta  as 
no  lietter  than  that  of  an  "  African   village,"    nothing  was  further 

fr ''-^    Mimights  than   a   desire   to   offend    the     diguitv    of   tlie 

1  i;<:il.     And    Baboo   Surendronath    Banerji,  on  behalf  of 

11.  -    :1  members,  accepte<l  the  explanation. 

Orkat  improvementtt  are,  we  hear,  Iseing  made  to  facilitate  the 
V.  f  the   Mailra-t  Harbour  traffic.    Two  new  lines  of  rails 

■<  id  diverging  from  the  shore  end  of  the  pier,    one    run- 

I  il'.ng  the  north  shed  and  terminating  in    the  harboui- 

I  I  ninnin^  south  of  the   south  shed   and    terniinatiu" 

ai.-y.  Ill  iiiv  harbour  line.     These  lines  are   for   the  benefit  of  the 
coanting  cargo,  and   will   save  a  great  deal  of  coolie  hire. 

THBOovemment  of  India  has  ruled  that  the  appointment  of 
Sanitary  CummiHsioiier  in  all  Provinces  shall  be  limited  to  a 
tenure  of  seven  years,  with  an  extension  of  three  years  on  the 
recommendation  of  the  Local  Government.  The  object  of  this  is 
to  secure  the  apjiointment  being  held  by  comi)aratively  younw  men 
as  the  insiiection  duty  of  the  ofiice    is    arduous,    if    euergetically 


pursued  ;  and    this  is   essential,  if  sanitary  progress  is  to  be  hoped 
tor. 

Thk  work  of  widening  tlie  Umballa  Railway  platform  has 
been  taken  in  hand,  and  is  being  briskly  pushed  on.  The  old 
rails  liave  all  been  pulled  up,  and  it  is  in  contemplation  to  increase 
the  width  of  the  ]ilatform  by  some  dozen  feet  or  more.  This 
will  effect  a  great  improvement  in  the  present  building,  and  will 
rentier  it  better  able  to  meet  the  crush  of  traffic  when  the 
Imi)erial  and  Punjab  Government  Offices  are  on  the  move  to  and 
from  the  Hills. 

Four  new  .sheds  are  to  be  erected,  one  to  the  south  of  the  north 
shed  and  one  to  the  south  of  the  south  shed,  and  one  on  each  side  of 
the  shore  end  of  the  Madras  pier.  As  the  Municipality  claim  that 
the  harbour  has  made  an  encroachment  of  6  feet  on  the  Beacli 
road,  the  existing  fencing  is  to  be  moved  that  distance  to 
the  east,  as  also  the  present  lines  of  rails  and  the  8  cranes  near 
the  south  shed.  A  new  crane  for  lifting  heavy  material  is  to 
be  erected  near  the  north  shed.    The  work  is  progressing  rapidly. 

L.\ST  year  a  C!ommittee  sat  at  Calcutta  to  examine  the 
system  of  accounts  in  the  Ordnance  establishments,  and 
report  whether  it  could  not  be  apjilicable  to  the  working  of 
the  Harness  and  Saddlery  Factory,  Cawnjiore.  The  Committee, 
in  going  through  the  Accounts  of  the  Foundry  and  Shell  Factory, 
the  Small  Arms  Ammunition  Factory,  the  Gunpowder  Factory, 
the  Gun  Carriage  Factory  and  the  Harness  and  Saddlery  Factory, 
agreed  that  no  system  of  accounts  could  be  better  thau  the 
one  in  operation  in  the  Ordnance  Department. 


fetters  ta  the  Ctiitov. 


The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  ho  Id 
himself  responsible  ior  the  opinions  expressed  by  correspmidents.] 


A  GOOD  IDEA. 

Sir, — A  scheme  is  on  foot  for  expediting  conveyance  of  the 
English  Mail  between  Bombay  and  Calcutta,  and  rjce  i'er«({.  Sir 
Charles  Elliot  is  understood  to  be  much  interested  in  it,  and  it 
has  the  cordial  snp))ort  of  the  trading  community.  The  notion  is 
that  the  trains  carrying  English  Mails  and  Mails  for  England 
should  travel  faster  than  they  do  now,  that  they  should  be  out 
and  out  s)iecials  ;  not  only  driven  at  a  higher  rate  of  speed  than 
other,  but  stojiping  scarcely  anywhere — veritable  '  througli  trains' 
in  all  senses  of  the  term.  Pro])erly  managed,  they  might,  it  is  esti- 
mated, save  nearly  24  hours  in  the  journey  across  the  Continent.  In 
which  case  through  jiasseimers  bound  for  England  instead  of 
having  to  leave  Calcutta  at  9  o'clock  on  Tuesday  evening  would 
make  their  start  at  7  P.M.  on  the  day  following,  their  train  arriv- 
ing in  Bombay  at  3  o'chick  in  the  afternoon  of  Friday.  A 
similar  train  would  leave  Bombay  on  the  arrival  of  the  Englisli 
Mail  there,  and  would  effect  a  corresj)oiuIing  saving  of  time  in  the 
journey  to  Calcutta.  Such  trains  would  be  fitted  with  a  kitchen 
and  dinin2  saloon,  so  that  jiassengers  might  take  their  meals  on 
board.  The  idea  has  much  to  recommend  it,  and  I  hope  that  it 
will  be  carried  to  successful  issue. 

Traveller. 


0  TEMl'ORA  !    0  MORES  ! 

Sir, — All  the  nations  of  the  world,  uncivilized  as  well  as  civi- 
lized, are  given  to  per])etuati(in  of  tlie  memory  of  their  citizens' 
heroic  deeds  by  means  of  a  monument  of  some  sort,  a  temple  of 
honor,  whatever  form  it  may  take,  and  sacred  from  ))rofane 
usage.  Sacred  in  tlie  regard  of  all  the  nations  of  the 
world — except  Englishmen.  The  bump  of  reverence  they  are 
endued  with  shrinks  to  infinitesimal  proiwrtions  at  times. 
For  which  reason  I  liave  now  to  deplore  and  denounce  an  act  of 
desecration  at  Delhi,  at  the  old  arsenal,  where,  at  the  time  of  the 
mutinies,  nine  Englishmen  kept  an  army  at  bay  as  long  as  they 
could,  and  then  fired  the  magazine  to  prevent  its  falling  into  the 
enemy's  hands.  Kaye  writes  of  this  act  of  devotion: — "The 
affect  of  the  heroic  deed  which  has  given  to  these  devoted  nine  a 
cherished  jilace  in  history,  can  never  be  exactly  computed.  But 
the  grandeur  of  theccmoeption  is  not  to  be  measured  by  its  results. 
From  one  end  of  India  to  another  it  filled  men's  minds  with  en- 
thusiastic admiration."  And  to-day  of  two  towers  supporting  the 
archway  of  a  gate  that  used  to  be  the  entrance  to  the  magazine  ; 
the  one  on  tlie  right  hand  is  used  as  a  kitchen  by  the  Telegraph 
Master  ;  tliat  on  the  left  hand  as  a — latrine.  That  is  an  altogether 
English  and  unique  way  of  shewing  respect  for  the  memory  of 
men  who  died  for  their  country,  \erily,  didceei  decorum  est  pro 
patria  mori. 

Britanxicus. 


MOORE'S  IMPROVED  CAST  IRON  SLEEPER. 

Sir, — While  agreeing  in  the  main  with  your  remarks  on  "  the 
latest  improvement  in  Railway  slee|)ers"  which  appeared  under 
the  head  of  "Notes  and  Comments"  in  your  is.sue  of  the  2.3rd  instant, 
I  cannot  refrain  from  drawing  the  attention  of  the  interested 
public  ill  general,  and  the  inventor  in  jiarticular,  to  some  of  the 
defects  of  this  otherwise  efficient  sleeper. 
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III  the  firat  place  the  lail  resting  on  tlie  bare  shoe  or  plate  with- 
out a  non-con-osive  medium  will  induce  rapid  oxidation,  and  con- 
squent  deterioration  of  that  portion  of  the  rail  surface  which 
comes  in  immediate  contact  witli  the  jilate. 

3.  The  buckle  or  jaw  in  whicli  the  T  tie  fits  and  is  cottered  to 
gauge,  is  far  too  weak  to  withstand  the  lifting  foix;e  tending  to 
displace  the  tie  bar. 

3.  The  plate  is  extremely  weak  at  the  cross  section,  through  the 
centre  of  the  trough  which  receives  the  rail  in  contact,  and  there- 
fore useless  when  it  breaks  along  that  line. 

4.  Unless  the  ])lates  and  other  parts  of  the  sleeper  are  accurately 
made  to  gauge  and  the  rails  uniforndy  drawn,  tlie  gauge  of  the  line 
will  be  irregular  and  untrue. 

5.  Wear  and  tear  of  the  small  parts  and  oxidation  of  the  tie 
ends  will  tend  gradually  to  disturb  the  gauge  necessitating  change 
of  some  of  the  jjarts. 

Tliese  are  some  of  the  defects  of  the  5'  6"  gauge  sleepers  which 
appeared  to  me  at  first  sight,  Init  its  study  more  carefully  by 
others  having  more  leisure  at  their  disposal  than  I  can  command, 
might  bring  to  light  others,  or  perhaps  cojTect  those  I  have 
arraj'ed  above. 

Railroader. 


THE  BATTLE  OF  THE  ARCHITECTS. 

Sir, — Not  long  ago,  you  hesitated  to  congratulate  the  Bombay 
Municipality  on  at  la-st  bringing  the  question  of  their  New  Buildings 
to  a  successful  issue,  fearing  that  you  might  be  premature,  and  you 
were  quite  right  sti  far,  but  qxiite  wrong  in  imagining  that  the 
clock  would  be  jiut  back  again  ;  it  has  been  put  forward  with  a 
bound  which  mu.st  astonish  even  the  Members  themselves  !  For 
three  yeare  it  has  been  "  jiull  devil  pull  baker ''  about  the  site, 
and  "  pull  devil  pull  baker  "  about  the  sum.  For  three  years  Mr. 
Chisholm  has  been  jjlanning  and  explaining.  When — hey,  presto  I — 
Mr.  Stevens  the  Architect  of  the  new  Victoria  Terminus  appears 
on  the  stage  as  harlequin,  and  the  grandest  transformation  scene 
known  to  any  Municipality  is  at  once  evolved.  Enter  two  Daily 
Editors  as  Cllown  and  Cobnnbine.  Columbine  greases  the  slide,  on 
which  the  old  gentleman  (Mr.  Chisholm)  falls — his  pocket  is 
quickly  picked  by  Clown.  Harlequin  touches  him  with  his  wand — 
he  is  shot  through  a  shutter  on  which  appears  the  words  "a 
neat  turn  out."  Enter  twenty-one  beasts  labelled  "  Corjjoration — '' 
characteristic  dance  and  strong  chorus  of  beasts.  Harlequin 
touches  them  with  his  wand,  and  the  beasts  change  into 
Bottom  and  twenty  fairies  I  The  whole  scene  closing  with  a 
beautiful  effect  of  the  .shower  of  gold  I  In  sober  truth  this  is  ex- 
actly what  has  occurred.  Mr.  Stevens  supported  by  the  two 
leading  daily  papers  at  the  eleventh  hour,  offered  his  services  to  the 
Municipality,  and  they  have  been  accepted  by  a  large  majority  I 
Of  course  there  is  a  good  deal  which  one  cannot  understand  at  this 
distance.  It  nowhere  appears  for  instance  how  the  Municipality 
got  off  with  the  "  old  love  "  before  being  "  on  with  the  new".  For 
Mr.  Chisholm  has  most  undoubte<lly  been  employed  for  about  three 
years  ;  of  one  thing  however  there  can  be  no  doubt,  the  Bombay 
Municipality  are  really  going  to  fiave  a  haiiiLsome  building,  and 
we  congratulate  them  heartily.  The  illustrations  which  you  pub- 
lished of  Mr.  Steven.s'  elaborate  work,  cubes  about  4,100,000  feet, 
and  the  building  cost  27  lakhs  of  rupees,  so  that  the  Municipality 
must  contemplate  spending  some  14  or  15  lakhs.  This  is  exactly 
as  it  should  be,  but  the  jump  from  5  to  15  rather  takes  away  one's 
breath  ! 

Fair  Competition. 


IRRIGATION  IN  MADRAS. 


Sib, — There  have  been  in  i-ecent  numbers  of  Indian  Engineer- 
ing, letters  from  s(mie  person  or  persons  claiming  authority  on  the 
subject  of  Irrigation  in  this  Presidency.  It  is  very  much  the 
custom  in  Madras  to  let  the  outside  world  wag  on,  call  us  benight- 
ed, hidebound,  purblind,  lethargic  and  the  rest  of  it,  while  we 
attend  inqierturbably  to  our  own  business,  well  aware  that  the 
outside  world  as  a  rule,  knoweth  not  what  it  says.  But  when 
anybo<ly  from  Madras  itself  begins  to  criticise,  that  is  a  different 
matter,  as  he  will  be  assunie<l  to  have  some  knowledge  of  his 
subject.  As  a  matter  of  fact,  the  jiersons  in  question  have  very 
little,  and  without  trespassing  unduly  on  your  sjiace,  it  may  be 
as  well  to  place  on  recoril  that  no  reliance  is  to  be  placed  eitlier 
on  their  figures  or  tlieir  deductions. 

The  last  of  the  letters  to  which  I  refer,  is  that  signed 
"  Pnidence  "  in  your  issue  of  2nd  June.  He  first  exposes  the 
ill-success  of  the  Madras  Water-Sup])ly  Scheme,  and  infers  a 
similar  ill-success  for  the  Periar  Project,  though  the  conditions  of 
the  two  are  as  different  as  can  be  conceived.  The  fact  is  that 
whatever  "  Prudence  "  knows  about  the  first,  lie  knows  nothing 
about  the  second.  The  Periar  Project  is  intended  to  bring  water 
from  the  hills  to  the  plains,  from  an  unhealthy  jungly  elephant- 
haunted  unpopulated  tract  to  a  |)opulous  district  cro.ssed  by  a 
Railway  and  surrounding  one  of  the  largest  towns  in  Southern 
India.  Even  a  Government,  as  your  correspondent  might  say, 
is  not  such  a  fool  as  to  try  to  turn  a  hilly,  jungly  luipopulated  tract 
into  an  irrigated  )(lain. 

The  pfjint  is,  that  if  "Prudence"  is  evidently  mistaken  in  one 
portion  of  his  facts,  how   are   we  to  trust  him   and   his  like   in 


others  ?  Particularly  when  the  mistAke  is  due  to  want  of  the  most 
elementary  study  of  his  subject.  How  do  we  know  that  his 
figures  for  the  Madras  Water-Supjjly  are  correct  ?  Or  his  state- 
ments about  other  large  Irrigation  Works  ?  It  is  seldom  that 
anyone  has  full  means,  time,  and  inclination  for  checking  either 
General  or  Statistical  statements,  and  in  this  case  unless  accom- 
panietl  by  chapter  and  veitse  they  are  not  to  be  tiusted.  The 
truth  is  that  Government  does  consider  these  Iirigation  Projects 
most  cautiously  and  laboriously,  and  the  result  is  that  they  are  on 
the  whole  a  splendid  success.  The  Cauvery  Delta  System  returns 
cent  ))er  cent.,  clear  nett  unadulterated  profit,  the  Kistnaand  Goda- 
vari  each  about  10  per  cent.,  others  less  :  but  nearly  all  of  them 
l)ay.  It  will  perhaps  surprise  "  Prudence  "  to  hear  that  the  Periar 
Project  has  been  considered  since  nearly  the  beginning  of  the 
century  ;  and  yet  this  fact  is  one  of  the  first  to  meet  the  eye  in  the 
b<iok  on  the  Peiiar  Project  published  by  Government,  which 
"  Piudence  "  has  not  read. 

Of  course  it  is  human  to  err,  and  there  have  been  some  bad 
failures  ;  but  it  may  be  taken  as  certain,  that  the  lessons  have 
not  been  thrown  away.  Engineeiing  suffers  as  well  as  gains  from 
dealing  only  with  the  visible  and  the  tangible.  When  the  loss  is 
represented  by  so  many  rupees,  everyone  appi'eciates  it,  and  howls. 
The  far  greater  loss  occasioned  by  an  ill-judged  law,  an  ill-selected 
Viceroy,  or  even  an  incompetent  Magisti-ate,  is  not  so  easily 
expressed  in  terms  of  our  experience,  and  so  is  less  noticed.  Hence 
a  good  many  of  the  tears  shed  over  the  Public  "  Waste  "  Depart- 
ment. 

Periar. 
Madura  ;  Jime  12,  1888. 


THE  MANDALAY  STATE  RAILWAY. 

Sir, — The  Trafliic  Superintendent  of  the  above  line  gave  jiublic 
intimation  that  the  line  from  Toungoo  to  Pyinmana  (formerly 
Nyingyan)  would  probably  be  available  for  goods  traffic  on 
the  20th  April  last,  and  subject  to  the  orders  of  the  Govern- 
ment of  India,  it  will  be  opened  for  passenger  traffic  about 
the  beginning  of  May.  It  is  now  intimated  that  the  line  will 
be  open  for  goods  traffic  in  August  and  for  passengers  by  the 
end  of  the  year. 

Plate-lp.ying  was  completed  some  two  months  ago,  so  that  the 
original  intention  of  ojiening  might  have  been  carried  out  but 
for  the  grave  apprehensions  it  is  understood  are  entertained  of 
the  stability  of  the  line  at  certain  points  during  the  rains  in 
Upper  Burma.  About  midway  between  Myitha  and  Thabya- 
dong  the  line  |)asses  over  a  very  low-lying  marshy  district,  jiecu- 
liarly  subject  to  sudden  and  severe  inundation  from  the  Ohan 
hills  on  the  east  and  the  large  tanks  or  lakes  at  the  base  of  these 
hills,  and  in  this  length,  probably  5  to  7  miles,  the  flood  openings 
provided  are  certainly  insufficient  both  in  number  and  capacity. 
This  portion  of  the  line  is  in  the  6tli  Division,  and,  like  every- 
thing else  in  that  division,  was  constructed  in  the  most  happy- 
go-lucky,  rule-of-thumb,  style.  For  instance,  the  centre  line  was 
not  preserved  in  throwing  u]i  the  embankment,  the  lines  indicat- 
ing the  toe  slopes  are  nowhere,  and  as  for  the  chainage,  one 
might  as  well,  and  with  equal  chance  of  success,  explore  our 
next  neighbour — the  moon. 

In  the  5th  Division  the  chainage  was  ]ireser\'ed  by  stakes  6"  to 
9"  diameter,  smik  3"  in  the  ground,  and  shewing  height  of  bank 
at  formation  level,  allowance  (2"  per  foot  in  height)  for  shrink- 
age and  1'  clear  above  all  this  for  jiainting  the  chainage  on.  In 
addition  to  these,  which  were  at  eveiy  10  chains,  2  stout  pegs  4"  x  4" 
and  3'  long  were  driven  at  right  angles  to  the  stake  in  centre 
line,  and  well  clear  of  the  slopes,  so  that  if  the  stakes  in  the 
centre  line  should  by  any  means  get  broken  or  burnt,  the  true 
centre  and  exact  chainage  could  be  found  liy  stretching  a  line 
between  these  two  Jiegs,  the  peg  on  the  east  having  the  chainage 
painted  thereon.  Ample  provision  of  flood  openings  was  also 
left  in  the  embankment. 

In  the  6th  Division  everyone  of  these  precautions  were  neglect- 
ed, and  one  consequence  was  that,  when  the  temporary  timber 
bridges  were  constructed,  .scarcely  one  of  those  that  should  have 
been  on  the  true  centre  were  so.  This  was  notably  the  case  with 
a  ten-foot   opening  a  few  chains  north  of  Myitha  station. 

The  late  Executive  Engineer,  Cth  Division,  having  spent  the 
greater  ])art  of  his  senice  of  upwards  of  26  years  in  the  highly 
scientific  work  of  re-aligning,  extending  and  patching  up  generally 
old  native  tracks  in  the  province  of  Bundelkund,  it  is  scarcely 
to  be  wondered  at  that  he  found  himself  in  a  fog  when  ])itchfork- 
ed  into  the  Railway  Branch  by  a  discerning  and  paternal 
Government.  Verily,  the  ways  of  the  Imperial  Government  of 
India  are  inscrutable  and  generally  mysterious  to  the  outside 
world. 

The  total  length  of  this  line  as  completed,  except  bridges,  bal- 
lasting and  station  buildings  is  some  445  miles,  leaving  something 
like  255  miles  to  complete  to  Bhamo,  and  the  line  to  be  of  real 
utility  should  have  been  pushed  u]i  to  that  important  station,  as  it 
is  understood  it  would  by  this  extension  tap  the  Cliina  trade. 
It  seems  a  pity  also  that  the  bridges  ami  embankment  shouW  not 
have  been  constnicted  for  a  broad-gauge  eventually,  lint  with  the 
usual  narrow-minded,  penny-wise-and-pound-foolish  policy  of  the 
Goveniment  of  India,  this  has  not  been  done,  and  as  everyone 
predicts  that  Burma  has  a  splendid  future  before  it,  a  broad-gauge 
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line  will  probably  be  found  necessary  some  ten  or  twelve  years 
hence  ;  then  patching  bridges  and  emlianfcraent  to  i-ender  the  line 
suitable  will  W  a  work  of  some  difficulty,  as  new  fi-eshly  laid  on 
earth  will  never  take  kindly  Ut  the  old  slojies  and  slips,  and  sub- 
sidence will  Ih'  the  consequence  ;  whereas  all  this  would  Iiave  been 
avoided  had  bridges  and  embankment  been  constracted  for  a  broad- 
gauij'e  line  in  the  first  instance. 

Fnially,  when  the  line  has  been  opened  for  [Mssenger  traffic,  it 
is  to  be  sincerely  hoj)ed  that  better  airangements  be  made  in  the 
way  of  i-efreshinent  and  waiting-i-ooms  than  those  in  force  on  the 
open  line  at  present.  At  the  Prome  station  on  disenibarktion  from 
the  steamer  from  Mandalav  thei-e  is  a  detention  of  five  weary  hours 
to  be  endure<l,  without  ijeing  able  to  obtain  so  much  as  a'  cup  of 
tea  ;  and  on  the  Toungmi  open  line,  if  the  complaints  of  travellers 
in  the  Rangoon  }»pers  ai-e  reliable,  a  similar  state  of  matters 
seems  to  pre\-ail.  It  is  to  be  ho|>ed  these  mattei-s  will  not  escape 
the  attention  of  Colonel  Conway -Goi-don,  c.i.e.,  r.e.,  on  the  occasion 
of  his  next  ins|XK;tion,  as  they  seem  to  be  either  beyond  the 
grasp  or  beneath  the  notice  of  the  local  officials,  who  are  iieverthe- 
the  well  |nid  for  apparently  extremely  light  work. 

Sad  Experience. 


THE  GOVERNMENT  OF  INDIA   VEItSCS  « INDIAN 

ENGINEERING." 
Sib,— I  was  reading  the  other  day   about  an   ingenious  and  in- 
genuous gentleman  who  busieil  himself  in  evolving  from  his  inner 
consciousness  a  plan  for  an  improvetl  system  of  i)erpetual  motion. 
The  only  tlung  needful  to  the   success    of    his  e.\-eogitations  was 
practicality,    and  that  he  conceived  could   be   attained    with    the 
aid  of  a  Government  subsidy.     So  he  applied  for  one  to  the  Court 
of  Requests,  urging  that  he  wanted  to  be  able  to  Hn  e   comfortably 
while  nis  inchoate  invention  chewed  the   cud  and   perfected    itself 
in  his  mind's  eye.     It  was  a  very  patenial  Government  this  f'entle- 
man   ha<l   the  luck    to  live  under,   and  his  petition  was  granted 
•  mly  one  member  of  council  opposed  it  on  the    ground    that    tlie 
<  rovenimeiit  atoo<l  committed  to  Free  Trade  ijrinciples  which   were 
opposed    to     meretricious     subsidies.      But    he    was    overruled 
the  argument  eniployetl  against  him  being   that  Government  had 
need  of     |K)piilar    supi)ort  ;     and    the    subsidv    was    sanctioned. 
Whereupon  the  embryo  inventor  looked  forward  with   much    com- 
placency to  leisurely  working  up  of  his  ideas  into  some  iiractical 
application  to  the  business  of    life.     But    he  found    that    he    had 
reckone*!  without  his  host,  that  fhe  j^teinal  Government  was  not 
such  a  ffK.l  as  it  Iwiketl,  that  it  did  not  bv  any    means    believe    in 
having  the  reciprocity  all  on  one  side,  but  meant  to  get  a  mnd  for 
ajMo.     ■Wherefore    it    hapi)€ned    that  all    the  luck}- man's  leisure 
tune   was   taken   up    with   Government     commissions;    his  wits 
rusted  under  the  dami)  sheets  of  official  dictation  ;  his    great    e.x- 
pectations  dwindle,!  down  to  temerity  ;  and,  as  if  to  fill  the  cui.  of 
his  bittemes.'.  to  the  brim,  another  man  took  u))  a  really   practical 
id^  he  ha<l  ,Tl«n.Ioned  for   the  sake  of  Government   patioiia<re- 
and  in«le  a  g.^nl  thing  of  it.     It  is  a  suggestive  little   storv,  °aiul 
ikethegameof  foxan<lg«ese   has   its    moral    and    instructional 
heanngs  ;  an.l  a.s  one  of  th.«e  who   induced  you  to  start   Indian 
E-voiNjEKiyo,  I  have  retailed  it  for  public  edification  aiul  warn- 
ing.   PnH;e<lent8  are  sometimes  mischief  workei-s  in  a  conimunitv 
Now  for  the  outlines  of  a  stor>-  of  later  date,  of  our  own  day  aiid' 
generation.     It  concenm  Indian-  Enoineebino,   and   supporters  of 
that    .Journal   are,    I  venture   to  hope,  interested  in  its  interests 
It  was  such  a  ho,K,  that,  notwithstanding  other  inducements,  peri 
sua.le<l  you  to  undertake  an.l  cntinue  in  the  conduct  of  the  i  aler 
and  to  sjibmit  to  all  the  denuinds  upon   your   time   and    X'nce 
hat   such   a  ,M>«ition   involves.     But  to'thestoiy.     Other  effits 
fuiving    a.lmitte.1  iy  failed    in   jonnialistic   efforts  to  sa  i^fy     1  e 
r^uirements  of  the  profession,  you  started   Indian  Engineering 
which,  .ie,M.ndent  entirely  on  its  own  merits,  has  won    for    itself 
F'-^.p  ilanty  and  support    while  the  rival  r.rr.a'n  has    been    c-ont  nu 
o.ud^-  h«,ng  ground      With    collapse     staiTng    it    i„    the     ace- 
mak.ng  tliat  inevitable  collapse  if  left  to  its  own  devices  a'l  excuse 
for    their  apiM=al-the  proprietors  of  the  sai.l  rival   organ  3. 
application   to  Government  for  help.      And   Sir  Charifs   EuSt 
lias   ,««H«1    onler«  tliat  2W    copies   of  that  journal  shall  be  naid 
for  by   Government.      Of    coun^e,    by    virtue   of    th  s    barcS 

^Z'  or^rr"'" v"'*^  '"T'^  "'•^'  ""'''  J-nialistic  riS'a  i 
dutj  of  free  criticism  and  conmient  ha.s  been  sold,  Esau^like  for 
a  m«»  of  fK.ttage.    Tlie   propriety  of  the  bargain  fronrthat  do!  t 

%;TJ:„!z£'f.^  tVti'ifvt^j,"  ^^r""''''~ 
i^i^tiTz  s!i;.;^r'b;"  ^ur  '^^•-' 

....Mic."having   ha.1   'UrZ:" X^h^l^ZtS!^; 

b^  ;:;iii^t^;r"' ""-  ^-^  -•  ^'^  .-^^/of^st^yaiid : 


Government,  while  making  profession  of  Free  Trade  principles 
has  cast  them  to  the  winds,  in  order  to  aggrandize  your  rival.  Or 
rather,  I  should  say,  in  onlor  to  have  a  ciuasi-jirof'essional  mouth- 
piece at  Its  beck  and  call.  It  knows  full  well  that  you  would 
never  consent  to  such  a  nefarious  bargain-  it  has  had  to  make 
its  market  where  it  coukl.  Governnient's  nionev  is  being  wasted  ; 
its  sujijiosed  expression  of  opinion  is  being  bought  and  sold  • 
a  demoralizing  precedent  is  being  set  uj),  to  mock  it.  Will 
It  allow  such  a  scandal  to  endure  ?  It  should  bear  in  mind  that 
an  injustice  and  injuiy  done  to  one  citizen  to-ilav,  and  not  follow- 
eil  by  poj)ular  reprehension  is  likely  to  be  repeated  in  another 
form  at  some  other  citizen's  expense  to-morrow.  One  and  all  is 
the  Cornish  motto.  It  has  been  acted  up  to  with  beneficial  effect 
by  Cornish  men  very  many  times,  and  in  verv  many  ways,  since 
7,000  of  them  marched  to  London,  and  rescued  Bisho])  Trelawney 
from  the  Law's  unjust  sentence  of  death.  I  have  faith  in  the 
popular  voice,  and  believe  that  it  will  see  justice  done  to  you 
since  all  you  want  is  fair  play— a  fair  field  and  no  favor,  and  let 
the  best  man  win. 

Equity  and  Conscience. 


LUCKNOW  ARTESIAN  WELL. 
_  Sir,— The  Government  of  India  is  often  very  aptly  termed  an 
in-esponsible  Government.  So  long  as  it  pleases  its  own  sweet 
will  It  cares  not  a  straw  what  happens.  This,  Mr.  Editor,  has  been 
the  policy  of  those  in  whose  hands  are  entrusted  the  destinies  of 
the  teeming  millions  ! 

It  would  appear  that  in  the  higher  grades  of  officialdom  the 
cranial  excrescences,  commonly  called  bumps,  have  attained  nian-el- 
lous  proportions,  and  nothing  short  of  deliberate  shovelliii''  out  of 
the  Imperial  Exchequer  money  drawn  from  the  very  vitals  of 
the  impoverished  population  of  the  country  seems  to  please 
them.  Public  opinion  is  treated  with  supercilious  contempt  bv 
these  high-born  or  '  Cerulean '  beings. 

Tir^i*"'^  ^}  t''**  enormous  sums  the  Sind  and  Peshin  Railwav  the 
Madras  Harbour  the  Scientific  Frontier,  the  Cabul  Subsid'v  the 
Kah  Nadi  Aqueduct,  the  Viceregal  Palace  and  other  works  of  pub- 
lic and  political  importance  have  cost  and  are  costing  the  country 
whose  blood  is  well  nigh  dry  by  these  and  other  ex-v?xations 

In  this  connection  it  would  not  be  out  of  place  to  mention  the 
pisco  that  has  attended  the  Lucknow  Artesian  Well  or  borin<r 
which,  having  attained  the  depth  of  200ft,  or  thereabouts,  has  now 
come  to  a  standstill,  because  of  the  hole  having  run  crooked  or  doc- 
legged,  and  this,  be  it  mentioned,  under  the  control  and  supei-vision 
of  an  experienced  Yankee  cousin  sjjeciallv  brought  out,  and  with 
the  aid  of  steam  boring  machinery.  To  prosecute  this  depth 
It  has  already  cost  the  Municijialily  neariv  Rs.  40  000  in 
machinery,  and  we  are  told  that  a  furthei-  sum  ofEs  15  000 'will  be 
or  IS,  invested  for  tlie  introduction  of  fresh  boring  ap,,'aratus,  and 
before  the  work  is  fairiy  set  a-going  the  undertaking  will  cost  the 
Municipality  tl'e  round  sum  of  Rs.  1,00,000,  as  agaii'st  the  estimat- 
ed cost  of  Rs.  60,000  It  IS  exceedingly  ridiculous  that  a  .small 
work  like  this  should  commit  the  Municijial  Boanl  to  the  expen- 
diture of  such  large  sums,  but  this  is  not  at  all  surprising,  as  it  is 
the  fashion  with  our  J/a-Bup  Government  now-a-dafs  to  be 
generous  to  a  fault  with  other  pe.iple's  or  public  nionev 

Borings  have  been  put  down  by  the  oidiiiarv  si.rin^  pole  with 
other  acces.wries,  worked  niainially,  to  the  depth  of  siveral'  hun- 
dre<l  feet  by  experts^  in  England  and  America;  and  in  this 
country  also  depths  of  300  to  400  feet  have  been  attained  bv  the 
same  process.  A  conii.lement  of  12  to  16  coolies  of  ordinary 
physique  and  strength,  costing  Rs.  .3  to  Rs.  4  per  diem,  will,  without 
the  aid  of  the  spring  pole,  but  the  assistance  of  a  derrick  and  a 
winch,   prosecute   holes  to  the  depth  of  200  to  300  feet  in  alluvial 

AVithout  the  aid  of  the  derrick  an.l  a  winch,  16  men  have  pierced 
200ft.  Ill  carboniferous  strata  at  a  daily  cost  of  Rs  3  to  Rs  4 
Omitting  depreciation  of  aj-pliances,  which  in  small  depths  is'in^ 
significant,  and  at  contract  rates,— 8  annas  for  the  1st  50ft  19 
annas  for  the  next  5()ft.,  and  4  annas  per  foot  for  every 
25ft  beyond  the  100  and  up  to  200ft.  as  a  limit,-the  boring  Jf 
200ft.  Ill  depth  ha.s  cost  me  Rs.  224  for  labor  and  Rs.  26  incidental 
charges,  making  the  total  ^st  Rs.  250,  or  Re  1-4  per  foot.  Rates 
however  are  variable  acco?Si^,g  to  locality  and  circumstances  A 
team  of  experienced  borers  from  the  Bengal  coal-fields,  hea.led  by  a 
sirdar  or  an  experienced  and  intelligent  East  Indian  or  Eurasiin 
would  have  shewn  far  better  results  than  our  V««  trans-atlantic 
friend  invested  with  all  the  glory  of  his  national  i)restice 

\erily  there  is  something  either  in  the  atmosphere  of  "the  country 
which  deteriorates,  dulls  or  otherwise  incapacitates  the  ener^ie^ 
mental  and  ))hysical,  or  hi  that  of  the  official  world  which  atb^ins 
the  maximum  of  congeniality  when  it  admits  of  all  the  enert^ie^ 
of  its  members  being  concentrated  in  the  capture  and  care  of  a 
her.l  of  White  Elephants.  Reflect  on  all  tl.Le,  M.  Edftor  and 
grow  wiser  than  the  inl»bitants  of  the  blue  whose  seusibilit  es 
are  manifestly  not  of  the  order  calle.1  fender  or  wipremonable 

IxDiA.v  Collier. 

[The  Government  of  India  lias   only   aii   indirect   responsibility  in 
ho  riovinciiil  Government  which  sans- 


tliia  matter,  less  than  that  of  the ...^„„  „t,, 

tioned  the  Municipal  "  Proceeding."— Ed.,  I.E] 


June  30,  '88.] 


INDIAN  ENGINEERING. 


511 


gitevarg  §.oiias. 


The   Ecoxomic    Use  of  the    Plane-Table    in  TopooRArnrcAL 

Surveying;  By Josiah Pierce,  Jr.,  M.  A.,  Assoc.  M.   Im.   C.  E. 

Pro.  Inst.  C.  E.  1888. 

The  plane-table  which  is  advocatetl  in  this  pamplilet  is  not  the 
plane-table  that  is  so  familiar  to  most  surveyors  in  this  country, 
but  is  an  altazimuth  iiistrunient  of  precision  and  is  particularly 
well  adapted  for  topographical  work  on  all  scales,  for  the  simple 
reason  that,  by  proper  construction,  the  angular  errors  in  the 
measurement  of  azimuth  angles  can  be  so  far  eliminated  in  practice 
that  they  may  be  neglected. 

The  lower  plate  of  a  transit  theodolite  is  expanded  and  becomes 
the  plane-table  board  and  the  vernier  or  index  is  replaced  by  a 
straight-edge  which,  with  the  telescope  and  vertical  are,  is  com- 
monly called  the  '  alidade '  or  by  the  Germans  the  '  kipp  regel.'  The 
alidade  is  in  general  detaclied,  but  in  the  Edgeworth  stadiometer 
it  is  attached,  each  sheet  being  but  the  record  of  the  work  done  at 
each  station. 

The  relative  advantages  of  the  different  kinds  of  plane-tables 
used  in  different  jjarts  of  the  world  are  gone  into  in  the  pamphlet. 
The  first  requirements  in  all  kinds  of  the  instrument  are  that  the 
upper  surface  of  the  table  should  be  plane,  supported  rigidly  in 
a  liorizontal  plane  and  have  a  vertical  axis  of  revolution  about 
which  the  table  can  be  turneil  for  adjustment  in  the  meridian 
without  disturbing  the  rigidity  or  level.  The  instiiimental  errors 
introduced  by  the  alidade  are  three  : — Aii  error  of  collimation,  an 
inclination  of  the  tiansverse  axis  and  the  board  or  plane  of  the 
ruler  being  out  of  level.  The  azimwth  eiTor  occasioned  increases 
rapidly  fi'om  the  latter  two  causes  with  the  angle  of  elevation  ; 
but  in  a  flat  country  slight  errors  of  level  and  inclination  produce 
inappreciable  en'ors  in  the  azimuth  angles  and  this  accounts  for 
the  remarkably  good  results  obtained  in  India  with  rough  plane- 
tables.  The  error  of  collimation  produces  but  one-tenth  the  effect 
of  a  similar  error    in   the   transverse   axis. 

The  pamphlet  under  review  was  read  at  a  meeting  of  the 
Institute  of  Civil  Engineers  and  a  protracted  discussion  ensued. 
General  J.  T.  Walker,  c.b.,  late  Surveyor-General  of  India, 
among  those  taking  part  in  it,  may  be  mentioned 
and  Lieutenant-Colonel  T.  H.  Holdich,  r.b.,  of  Afghan 
Boundary  Commission  fame.  Genei'al  Walker  .said  that  in 
all  the  arrangements  shewn  by  the  author,  the  object  appeared  to 
be  to  convert  the  plane-table  into  a  universal  instrument.  In 
India  nothing  of  the  kind  was  attempted.  The  instrument  was 
only  used  for  filling  in  details  in  ground  which  had  already 
been  either  trignoinetrically  surveyed  or  traversed. 

It  appeared  to  Colonel  Holdich  that  the  difference  between  the 
American  and  Indian  systems  was  one  of  degree  only.  It  was 
a  question  of  di-awing  the  line  when  precise  triaiigulation  ended 
and  graphic  triangulation  began.  In  India  the  triaiigulation  was 
carried  further  than  in  America.  In  frontier  work  the  topogra- 
phers were  subject  to  great  vicissitudes  and  a  plane-table  might 
meet  with  accidents,  so  that  they  could  not  afford  to  take  in- 
struments of  such  refinement  as  the  author  advocated  ;  but  he 
thought  that  Military  Engineei-s  should  be  very  much  indebted 
to  the  author  for  the  light  he  had  thrown  on  the  subject,  with 
regard  to  which  there  had  been  very  little  literature 
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THE  SEWERAGE  OF  THE  FORT  OF  MYSORE. 

By  Staxdis}!  Lee, 

Sanitary  Engineer,  Mysore  State. 

Physical  Featlres. 

The  Fort  covers  an  area  of  52-3  acres,  and  the   general 

fell  in  the  ground  from  West  to  East  is  40   feet  and  from 

North  to  South  S  feet. 

The  natural  line  of  di-aiuage  is  therefore  from  West  to 
East  ;  and  the  lowest  level  is  along  a  water-course  run- 
ning North  and  South,  parallel  to  the  Eastern  rampart, 
but  removed   150  feet  from  it  towards  the  West. 

The  whole  area  within  the  walls  of  the  Fort  therefore 
is,  practically,  an  inclined  plane,  there  being  neither 
ridges  nor  valley  lines  from  North  to  South. 

The  strata  consist  of  gravel,  decomposed  granite  and 
soft  rock,  a-s  shewn  by  the  sections  of  borings  made  at 
several  points.  The  water-bearing  line,  arrived  at  by 
mca.suriiig  the  high  water  level  iu  private  wells,  shews 
that  neither  water  nor  rock  will  be  approached  by  any  of 
the  proposed  sewers. 

General  Descripi'ion  of  the  Scheme 
For  convenience  of  sewering,  the   whole  space  has  been 
divided  into  three  sections,  (Plate  I,)   consisting  of  the 
following  areas  and  populations. 


Names  of  Sections. 


Area  in  s(i 
feet 


No.  I.,  or  Southern  Section 
Ko.  II.,  or  Central  ,, 

No.  III.,  or  Northern 


ToUl 


450,OCO 

730,000 

1,120,000 

2,300,000 


No.   of      Population, 
houses. 


19.) 
104 
301 
60O 


1,065 

930 

2,040 

4,1.35 


The  area,  as  already  stated,  is  523  acres,  and  the 
population  4,135  ;  the  number  to  the  square  mile  is 
therefore  50,700,  which  is  higher  than  the  density  of 
the  most  crowded  European  cities :  the  population  of 
London  being  30,000  to  the  square  mile.  The  number 
of  houses  is  GOO,  and  the  average  number  to  each  house 
between  6  and  7.  This  does  not  include  the  population 
it  Is  proposed  to  remove  and  which  number  over  500. 

In  this  Scheme  rainfall  is  not  regarded  as  sewage, 
and  therefore  the  size  proposed  for  the  Sewers  and  their 
cost  are  reduced  to  a  minimunj.  On  this  subject 
Sir  Robert  Rawlin.son,  en.,  President  of  the  Sanitary 
Institution  of  Great  Britain,  in  his  address  delivered  on 
September  30th  1884,  said : — "  Some  Engineers  have 
thought,  that  the  heaviest  known  rainfall  of  a  district 
must  be  provided  for,  hence  calculations  have  been  made 
as  to  the  capacities  of  sewers  to  remove  some  exceptionally 
heavy  volume  of  rain  within  the  hour  ;  but  if  this  rule 
were  worked  to,  main  sewers  in  our  climate — for  such 
p<jpulations  as  Birmingham — would  have  to  be  as  large 
as  railway  tunnels ;  and  for  cities  in  India,  such  as 
Calcutta,  Bombay,  or  Madras,  main  sewers  of  the 
dimensions  of  railway  tunnels  would  not  serve,  because 
rain  occasionally  falls  at  a  rate  of  one  inch  per  hour  for 
many  hours  in  continuance." 

All  three  sections  will  drain  in  the  same  direction,  i.e., 
from  West  to  East ;  and  though  the  pipes  follow  the 
natural  slope  of  the  ground,  the  water-courses  do  not  in 
any  instance  form  pipe  tracks,  but  are  reserved,  with  the 
covered  brick  drain  in  them,  for  the  discharge  of  surface 
water.  Each  section  has  a  secondary  sower,  into  which 
all  the  primarj'  or  street  drains  of  that  section  discharge 
their  contents ;  and  the  seconflary  sewer,  in  its  turn, 
empties  itself  into  the  main  sewer.  This  sewer  skirts 
the  eastern  rampart,  and  extends  the  whole  breadth  of 
the  Fort  from  North  Uj  South.  It  is  continued  through 
the  water-gate  and  outer  ditch,  into  the  open  masonry 
outfall  drain  for  the  town  sewage,  at  the  South-cast 
corner  of  the  counterscarp  of  the  Fort. 

While  this  arrangement  fulfils  the  conditions  as  to  the 
fall,  &c.,  required  for  an  efficient  system  of  sewerage,  it 
also  possesses  the  great  advantage  of  not  interfering  with 


the  existing  covered  drains,  which  were  built  at  the 
beginning  of  the  century  by  that  famous  Minister, 
Poorniah,  and  which,  as  will  be  hereafter  shewn,  have 
been  systematically  designed  and  are  quite  efficient  for 
the  discharge  of  rainfall. 

The  proposed  outfall,  as  already  stated,  is  the  existing 
town  drain,  and  though  its  location,  as  a  whole,  in  re- 
ference to  the  Fort,  viz.,  along  its  eastern  face — is  most 
objectionable,  and  must  be  remedied  when  providing  for 
the  sewerage  of  the  town,  yet  in  the  small  portion  it  is 
proposed  to  utilise,  from  the  counterscarp  to  its  end, 
Plate  I.,  is  however  not  only  unobjectionable,  but  is  the 
most  favorable  position  that  could  be  selected  for  the  out- 
fall of  the  Fort.  In  fixing  the  position  of  a  work  of  this 
nature,  it  should  not  be  in  the  direction  of  the  prevailing 
winds,  as  then  currents  of  air  are  produced  in  the  sewers 
and  discharged,  with  foul  gas,  by  the  ventilators  within 
the  influence  of  the  houses.  Reverse  currents  also  impede 
the  flow  of  sewage  and  promote  deposit  of  sediment.  By 
the  wind-chart,  Plate  II.,  it  will  be  observed  that  from 
June  to  September  the  prevailing  winds  are  those  which 
blow  between  South  and  West,  and  these  winds  would 
carry  the  smell  of  the  sewage  away  from  the  Fort.  The 
other  direction,  which  is  that  of  the  North-east  monsoon, 
is  equally  favorable,  as  the  winds  from  that  direction, 
which  prevail  from  the  middle  of  October  to  January, 
would  also  blow  away  all  poison  from  the  Fort. 

All  the  sewers  are  laid  in  straight  lines,  as  will  be 
observed  by  the  index  map,  Plate  I.,  and  at  gradients 
calculated  to  generate  a  velocity  sufficient  to  be  self- 
cleansing.  At  every  change  of  line,  or  gradient,  and 
at  distances  not  exceeding  300  feet,  a  man-hole  in 
lamp-hole  with  moveable  cover  is  provided.  The 
man-holes  will  be  oval,  because  that  form  is  cheaper 
than  any  other,  as  it  requires  less  brickwork.  These 
arrangements  are  to  facilitate  inspection  and  clean.sing 
by  flushing  without  having  to  break  up  the  ground. 
The  sewers,  being  true  in  line,  can  be  seen  through, 
from  man-hole  to  man-hole,  or  from  man-hole  to  lamp- 
hole  by  suspending  a  lighted  lamp  in  one  of  them  and 
sending  a  man  down  the  other.  At  the  surface,  the 
lines  of  sewers  can  be  sighted  from  cover  to  cover,  and 
the  overseer  in  charge  will  know  exactly  where  to  dig  to 
find  a  side  junction.  Ventilators  are  provided  in 
combination  with  man-holes  and  lamp-holes  at  every 
break  in  the  gradient,  Plate  III.,  figs.  1  and  2. 

In  cases  where  more  pipes  than  one  enter  a  man-hole, 
the  outfall  pipe  is  placed  at  a  lower  level  than  the  others, 
Plate  III., /<7.  5.  The  object  of  this  is,  by  breaking  the 
sewer  into  short  lengths,  to  prevent  transference  of  sewer 
gas  from  one  portion  of  a  section  to  another,  so  that  gas 
formed  iu  each  length  of  pipe  may  escape  at  the  upper 
portion  of  that  length,  and  not  travel  the  whole  line  of  the 
sewer.  This  arrangement  also  provides  a  free  outfall  for 
each  inlet  pipe,  and  prevents  loss  of  velocity  in  passing  a 
man-hole,  when  one  of  the  several  pipes  is  running  full- 
bore,  and  sewage  is  headed  up  in  the  man-hole.  It  will 
be  observed  that  these  breaks  are  more  numerous  where 
the  gradients  are  steep,  as  otherwise  the  pipes  would 
act  as  chimneys  for  drawing  off  the  ford  gas  from  the 
lower  to  the  higher  parts.  No.  1  secondary  sewer,  with 
its  primaries,  is  an  •  instance  in  point.  The  fall  from 
A.  to  B,  Plate  I.,  being  50  feet,  if  the  several  breaks 
shewn  on  the  sections  were  not  introduced,  it  would  act 
virtually  as  a  chimney  of  that  height  to  ventilate  the 
lower  portions  of  the  sewer,  and  to  poison  houses  at  the 
upper  end  with  foul  gas. 

Flushing  is  necessary,  in  all  systems  of  sewers,  to 
preserve  them  clean  and  free  from  deposit.  Provision 
has  therefore  been  made  at  the  points  marked  F.,  Plate 
I.,  for  using  Kookarhully  water  for  this  purpo.se.  The 
works  consist  of  a  man-hole,  as  shewn  hy  fin  3.  Plate  III. 
A  few  of  "  Field's  automatic  flushing  tanks, "  fig.  4, 
Plate  III.  are  al.so  provided  for  use  at  the  Palace,  and  at 
points  where  largo  quantities  of  water  are  used.  These 
tanks  accumulate  any  water  turned  into  them  up  to  the 
capacity  of  the    tank, — which    may  be   from  50  to  5,000 
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gallons, — when,  without  further  intervention,  the  entire 
volume  of  water  is  liberated  at  a  regulated  speed  to 
flush  the  pipes.  The  tank  after  each  discharge  fills  again 
and  repeats  the  flushing  operation.  Smaller  tanks,  on 
this  principle  receiving  their  supply  from  the  water 
mains,  will  also  be  used  for  flushing  public  urinals  at 
regulated  intervals. 

On  examining  the  sections  it  will  be  noticed,  that  at 
the  starting  of  each  line  of  street  pipes,  the  gradient  is 
greater  than  lower  down.  This  provision  is  necessary, 
as  when  the  quantity  of  sewage  is  small,  the  fall  must 
be  greater  to  produce  the  necessary  velocity  for  keeping 
the  pipes  clear  of  deposit. 

The  sizes  provided  for  the  cross  lines  of  pipes  between 
the  sewers  are  such  as  will  admit  of  the  flow  of  sewage 
by  alternate  lines,  so  that  when  any  one  sewer  becomes 
obstructed  another  would  still  furnish  an  outlet  and 
obviate  the  ill-effects  of  a  stoppage,  as  much  as  is  possible. 

It  is  proposed  to  use  glazed  stoneware  pipes  through- 
out, of  Doulton's  or  other  approved  manufacture.  The 
rates  in  the  estimates  are  those  furnished  by  Messrs. 
Richardson  and  Crnddas,  of  Bombay,  for  English  manu- 
factured pipes.  In  a  trial  consignment  fi-om  Messrs. 
Burn  and  Ccj.'s  Raneegunge  Pottery  Works,  Calcutta, 
it  was  found  that  the  breakages  amounted  to  6  per  cent.; 
and  therefore  English  pipes,  are  estimated  for,  though 
the  prices  are  slightly  higher  than  for  those  of  Indian 
manufacture. 

The  sizes  of  pipes  provided  in  the  proposed  scheme  may 
appear  absurdly  small  to  those  who  have  not  studied  the 
subject,  and  the  adaptability  of  glazed  pipes  for  the  entire 
system,  from  street-drain  to  main-drain,  may  also  be  doubt- 
ed. I  therefore  quote  the  following  from  Sir  Robert 
Rawliason's  address,  already  alluded  to  at  the  beginning 
of  this  report. 

"  House-drains  in  no  case  need  exceed  4"  in  diameter, 
and  for  establishments  containing  1,000  persons,  a 
drain  of  9  inches  in  diameter  will  be  sufficient.  In 
England,  some  towns  having  populations  up  to  10,000, 
have  outlet  sewers  from  15  to  18  inches  in  diameter,  and 
these  sewers  have  in  some  instances  been  working  during 
the  last  30  years  and  have  neither  choked  nor  bui-st." 
(To  he  contimied.) 


RAILWAY  BREAKDOWN  APPLIAXCES. 

In  Locomotive  Engineering,  with  all  the  recent  inven- 
tions, there  still  appears  to  be  a  wide  field  for  further  im- 
provement, particularly  with  regard  to  "breakdowns," 
and  every  day  teaches  us  new  difficulties  that  have  to  be 
overcome  in  Railway  disasters.  Whether  the  subject  is 
deemed  too  modest  for  a  mechanical  expert  to  gauge, 
we  cannot  say,  but  we  believe  that  .silence  is  due  more  to 
ignorance  and  neglect  than  any  other  cause.  If  one  sub- 
ject is  more  worthy  of  publicity,  as  illustrating  the  prac- 
tical working  of  Railways,  it  is  the  one  we  have  ventured 
to  take  up  at  present.  Its  importance  is  second  to  none, 
and  no  practical  mechanic  will  ignore  its  value,  but  would 
rather  encourage  and  develope  a  thorovighly  eflScient  staff 
and  train  to  relieve  sudden  Railway  disasters  which  the 
best  regulated  Railways  are  liable  to.  To  be  in  a  state 
of  readine-ss  to  meet  the  many  forms  of  difficulty  should 
be  the  chief  duties  of  a  Railway  official,  and  conse([uently 
the  appliances  required  should  bo  ready,  complete  and 
effective.  No  Railway  workshop  is  complete  except  it 
possesses  an  efficient  staff  with  a  breakdown  train. 

As  there  is  always  a  difference  of  opinion  in  what  consti- 
tutes a  "  breakdown  train  "  with  its  necessary  implements 
and  appliances,  it  will  be  necessary  to  deal  with  the  sub- 
ject at  some  length  from  a  practical  point  of  view,  and  to 
add  a  few  .suggestions  not  ordinarily  found  in  practice. 

We  arc  all  aware  that  the  nature  of  accidents 
on  the  different  kinds  of  Railways  are  not  alike  in 
character.  A  light  Railway  working  at  a  slow  speed 
on  plantations  and  mines  if  derailed,  or  otherwi.se  injurcr], 
would  require  the_  .simplest  appliances  to  clear  ;  not  so 
in  lines  engaged  in  competition  and    running  fast  goods 


and  passenger  trains,  which,  when  in  collision,  intermix 
in  indescribable  confusion,  and  require  a  variety  of  re- 
sources, directed  with  skill  and  handled  with  rapidity.  It 
is  to  this  class  of  trains  we  now  direct  our  attention. 
For  handine.ss  of  transport  and  arrangement,  a  break- 
down train  should  only  consist  of  three  vans,  one  15-ton 
crane,  and  two  platform  waggons.  The  waggons  should  be 
placed  on  either  side  of  the  crane  to  act  as  crutch  wag- 
gons. Each  vehicle  should  be  fitted  with  a  powerful  brake, 
that  should  be  very  reliable  and  joined  by  screw  couplings 
of  extra  strength.  The  crane  reqiured  should  be  of  the 
multiple  purchase  system,  giving  an  ample  margin  for 
strength.  The  crutch  waggons  on  which  the  crane,  jib 
and  balance  frame  repose,  should  be  strongly  built  plat- 
fonns,  fitted  for  the  storage  of  about  500  cubic  feet  of 
wood  packings  of  various  sizes,  and  one  of  the  waggons 
should  be  utilized  for  the  carriage  of  a  short  powerful 
bogie  lorry,  strong  enough  to  support  one  end  of  the 
heaviest  engine  in  the  event  of  a  leading  or  trailing  axle 
becoming  derailed  or  disabled,  and  the  lorry  should  be 
fitted  with  ring  bolts  on  the  sides  to  allow  of  speedy 
slinging.  Iron  lockers  should  also  be  fitted  on  the  plat- 
form of  the  two  waggons  for  the  storage  of  lighting 
material,  lamps  and  fishplates,  iron  packings  for  axle 
boxes,  and  other  miscellaneous  stores  that  may  be 
required.  Two  pieces  of  reversible  rail  18  to  20  feet, 
at  least  751bs.  to  the  yard,  should  be  placed  lengthways 
clear  of  wood  packing  to  be  used  for  sliding  engines  or 
tenders,  when  a  distance  from  the  road. 

The  first  van  should  be  divided  into  two  compartments, 
one  larger  than  the  other ;  the  smaller  compartment 
should  be  made  large  enough  to  accommodate  the  officials. 
The  seats  should  form  lockers  for  the  stowing  of  special 
clothing,  &c.,  and  a  desk  should  occupy  one  corner  to 
contain  writing  materials  and  for  the  purpose  of  com- 
munication. The  larger  apartment  should  contain  a 
stove  and  be  fitted  with  a  brake  and  longitudinal  settees, 
the  under  portions  of  which  to  form  lockers  and  a  small 
camp  table  for  the  convenience  of  the  men.  The  end  of 
the  van  should  be  fitted  with  four  shelves  three  feet 
from  the  floor  level,  under  which  is  stored  the  head 
lamps — first  shelf  to  contain  two  or  three  dozens 
detonator  signals,  a  few  fiags,  one  guard's  bag,  and  three 
leather  buckets ;  second  shelf  to  contain  hand  lamps  for 
use  of  the  officials,  one  roll  of  trimming  and  a  can  of 
oil  and  spare  sheet.s';  third  cupboard  amongst  other 
articles  should  contain  a  complete  box  of  surgical  instru- 
ments, dressing  cloth,  lint  and  supply  of  splints  for 
broken  limbs  ;  the  fourth  cupboard  to  complete  the  list 
should  be  furnished  with  cans,  pints,  drinking  mugs,  a 
supply  of  coffee,  tea  and  sugar,  also  spirits  and  wines ; 
and  lastly  a  few  folded  ambulance  litters  should  be  stowed 
in  one  of  the  lockers. 

The  second  van  should  be  fitted  up  as  a  workshop, 
containing  an  8-inch  vice,  mounted  on  a  fixed  bench, 
and  must  be  rendered  portable,  a  judicious  selection 
of  files,  hammers,  chisels  of  various  sizes  and  lengths, 
to  be  neatly  arranged  on  the  sloping  bottom  of  the  wood- 
en lockers,  which  should  also  be  ai-ranged  to  hold  a  sup- 
ply of  round  and  square  hand  punches,  absolutely  neces- 
sary for  cutting  away  bolts  and  punching  them  out.  All 
the  lockers  should  have  the  contents  marked  upon  them  in 
large  white  letters,  so  that  they  may  be  distinctly  visible 
at  night  with  the  aid  of  hand  lamps.  This  travelling 
workshop  should  also  contain  spare  leather,  valves  and 
handles  for  hydraulic  lifting  tackle,  and  any  other  dupli- 
cate part  needed  to  repair  broken  appliances,  all  neatly 
placed  and  conveniently  handy.  The  remaining  range  of 
lockers  to  be  so  divided  as  to  give  separate  room  for  the 
various  miscellaneous  articles  needed,  viz.,  bolts  and  nuts, 
a  dozen  stout  chisel  bars,  always  kept  sharp,  two  hammers 
of  different  sizes,  two  complete  sets  of  spanners,  arranged 
.symmetrically  in  leather  loops,  each  loop  stamped  with  size 
of  spanner,  and  four  adjusting  spanners  of  sizes.  Some 
of  the  lockers  should  be  fitted  with  smaller  divisions  and 
should  contain  slip  pins  of  sizes,  a  variety  of  split  cotters, 
solid  taper  pins,  a  piece  of  rubber  insertion,  a  ball  of  spun 
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3*arn,  two  balls  of  marling,  one  coil  of  copper  and  one  of  iron 
wire,  a  large  and  varied  assortment  of  hard  wood  wedges 
neatly  packed,  and  about  four  dozens  slabs  of  hard  wood 
\-arj-i'ng  from  i  inch  to  1  inch  thick  and  4  to  8  inches  in 
length  by  4  inches  in  breadth.  All  iron  and  steel  working 
tools  should  be  kept  distinctly  separate  from  wood- 
working tools,  all  of  which  should  be  securely  fitted 
into  leather  loops  and  ledges.  There  should  also  be 
two  double-handed  a.xes  of  sizes,  two  hand-saws,  four  augurs 
from  i  to  2  inches  in  diameter,  two  gouge  and  four  wood 
chisels,  with  iron  handles,  an  adze,  mallet  and  an  assort- 
ment of  nails  and  screws,  a  couple  of  screw  drivers  and 
a  brace  with  bits.  One  of  the  lockers  should  also  contain 
one  dozen  steel  jack  bars,  afcw  spiked  and  clawbars,  six  steel 
jemmies,  three  screw  cramps  and  four  clips  for  broken 
springs.  One  compartment  of  this  locker  should  be  reserved 
for  appliances  and  gearing  for  dealing  with  broken  axles, 
and  should  comprise  three  strong  clips  of  different  sizes 
bolts  and  bands,  two  powerful  screw  tmtches,  and  four 
wood  packings  to  go  between  the  slide  bars,  so  as  to  secure 
the  pistons  when  uncoupled.  On  the  outside  of  the 
locker  should  be  fixed  one  wheel  gauge,  and  lastly  two 
spades,  two  shovels  and  four  picks  should  be  placed  where 
conveniently  handy. 

The  third  van  should  be  strongly  built,  and  instead  of 
cupboards  and  lockers,  two  rows  of  strong  hooks  shoidd 
be  fitted  on  the  half  of  two  sides  of  the  van.  The  upper 
row  should  be  well  coiled  with  special  ropes  fastened 
■ft-ith  lashings,  that  can  be  easily  undone,  so  as  to 
prevent  tangling.  The  bottom  row  to  be  similarly 
arranged  for  the  reception  of  rope  slings  and  chains.  The 
other  half  of  the  vehicle  should  be  so  arranged  as  to 
securely  hold  four  5-ton  windlass  jacks,  light  and  com- 
pactly made  of  cast  steel,  and  capable  of  being  carried 
by  one  man  ;  these  jacks  are  very  useful  for  shifting  and 
lifting  carriages  and  waggons  in  any  position,  with  or  with- 
out wheels ;  they  should  be  flanked  at  either  end  by  one 
10-ton  windlass  jack,  suitable  for  lifting  one  end  of  the 
heaviest  carriage,  and  for  relieving  and  a.ssisting  hydraulic 
jacks  as  occasion  requires.     Further,  four  10-ton  hydraulic 

i'acks  two  feet  high  with  handles  placed  alongside,  and  one 
lydraulicjack  on  traverse  frame,  capable  of  lifting  20  tons 
if  recpiired :  all  these  should  be  securely  bracketed  to 
walls  of  van.  On  the  other  side  of  same  half  of  van, 
should  be  strapped  tw-o  bottle  jacks  2ft.  4in.  in  height, 
suitable  for  heaviest  weight  if  required  ;  alongside  of 
which  should  be  ranged  six  more  bottle  jacks,  varying 
fix)m  2  feet  to  12  inches  in  height,  placed  in  upright 
position  in  the  same  (juatlrangular  space  and  held  in  posi- 
tion by  strips  of  leather.  There  should  also  be  two  travel- 
ling jacks  one  of  12  and  the  other  of  10  tons.  These 
traversers  are  very  handy  when  locomotives  are  removed 
over  very  bad  ground  to  any  distance,  or  when  the  engine 
or  tender  be  placed  in  a  critical  position,  unsafe  for  use  of 
hydraulica  Above  these  should  be  triced  t*vo  30ft.  6-inch 
hauling  ropes,  one  set  of  10-inch  pulley  blocks,  with 
5-inch  rope ;  this  is  required  for  slewing  and  hauling  by 
hand.  Between  the  pulley  blocks  and  hauling  ropes,  a 
do^n  strong  slings  varying  in  length  should  be  placed. 
Chains  and  chain  slings  should  be  coiled  on  wooden 
studs  on  the  floor  of  the  van.  The  slings  to  consist  of  one 
40fl.,  IJ  in.  diameter,  hauling  chain,  armed  with 
veiy  strong  hooks,  one  .30ft.,  |in.  diameter,  and  one 
30ft.,  fin.  diameter.  These  with  one  extra  chain 
for  crane  will  be  strong  enough  equipment  for  any  ordi- 
nary Railway  collusion,  or  obstruction.  Twelve  sling  chains 
varj'ing  from  1  Uj  |  inch  in  diameter,  the  ends  to  be  made 
to  reeve  through  the  other,  two  strongly  made  coupling 
hooks  with  a  link  in  the  middle,  and  a  hook  at  each  end 
for  close  coupling  of  heavy  vehicles  when  ramping,  two 
spare  engine  couplings  and  four  for  waggons,  four  screw 
couplings  for  carriages  ;  four  screw  twitches  of  different 
'engths  will  be  invaluable  for  pulling  and  holding  to- 
gether the  dls^^rganised  portions  of  trains  or  material,  to 
enable  them  Ui  travel ;  four  cast  steel  light  single  ramps 
(right  and  left)  suitable  for  empty  waggons  and  light  car- 
riages, four  heavier  ones  for  loaded  waggons.  All  to  be  neatly 


arranged  on  floor  of  waggon.  Two  10  feet  ladders  re- 
quired to  climb  to  the  top  of  waggons  when  piled  on 
each  other,  should  be  lashed  to  the  roof  of  van ;  six  shackles 
of  sizes  to  be  ranged  on  end  of  van,  with  one  10-inch  and 
one  8-inch  iron  snatch  blocks  fitted  with  special  shackles 
of  sizes  to  be  placed  at  one  end;  this  is  essential  for  clip- 
ping rails  and  sleepers;  also  four  special  screw  clips  for  grap- 
pling loco,  or  carriage  bogies  to  under  frames  when  lift- 
ing ;  one  stove  in  centre  of  van  for  heating  purposes,  and 
two  special  wooden  blocks  to  be  used  when  axle  guards  are 
carried  away. 

If  space  permitted,  it  would  only  be  reasonable 
that  we  should  enter  at  some  length  on  the  various 
methods  of  dealing  with  special  difficulties  to 
illustrate  the  efficiency  and  application  of  the  means 
already  enumerated  ;  but  these  can  only  have  but  a 
general  value,  as  nearly  every  accident  possesses  peculiar 
features  requiring  special  treatment,  and  such  special 
treatment  proves  the  necessity  of  replete  means,  and  a 
good  working  staff.  H.  T. 


NOTES   FROM   HOME. 


(From  our  own    Correspondent.) 

The  London  and  Brighton  Railway  has  commenced  to-day 
to  run  a  Pullman  car  train  to  Newhaven  for  the  convenience  of 
their  increasing  traffic  to  the  continent  through  this  port. 

The  London  and  Nortli-Western  Railway  Company  and 
the  Caledonian  Railway  Company  have  announced  tliat  begin- 
ning to-day  the  express  leaving  Easton  at  10  a.m.  will  be  acceler- 
ated to  arrive  at  Glasgow  and  Edinburgh  at  7  P.M.  instead  of 
8.  P.M.  The  journey  will  thus  be  performed  in  nine  hours 
instead  of  10,  or  an  average  speed  throughout  tlie  whole  dis- 
tance of  44'62  miles  per  hour,  allowing  nothing  for  stoppages. 
It  is  stated  that  no  sooner  was  tliis  acceleration  of  speed  by 
the  North- Western  announced  than  the  Great  Nortliern  took 
up  the  gauntlet,  and  now  the  east  is  to  beat  the  west  by  half 
an  hour. 

Against  this  it  is  curious  to  read  an  announcement  that  it 
is  proposed  to  increase  the  average  rate  of  speed  of  mail  trains 
in  Russia  from  20  miles  an  hour,  including  stoppages,  to  23 
miles  per  hour,  and  the  Ministry  of  Railways  is  at  present 
engaged  in  considering  this  mighty  question.  It  is  also  stat- 
ed that  on  some  Russian  lines  the  average  rate  of  speed  is  10 
and  12  miles  per  liour.  The  fastest  train  in  Russia  is  the 
courier  train  between  St.  Petersburg  and  Moscow,  which  travels 
at  the  i-ate  of  about  28  miles  per  hour. 

The  Holyhead  Local  Board  have  resolved  to  petition  the 
Government,  with  a  view  of  inducing  it  to  undertake  the 
removal  of  tlie  Platter  Rocks  at  the  mouth  of  the  Holyhead 
Harbour.  It  is  estimated  that  the  cost  of  removing  them 
would  be  about  £250,000.  If  this  can  be  achieved  Holyhead 
harbour  would  be  one  of  the  most  accessible  and  protected 
harbours  in  the  country. 

Enijineer  gave  an  illustrated  description  of  the  ten-ton 
breakdown  travelling  cranes  intended  for  use  on  the  5ft. 
6in.  gauge  of  the  Indian  State  Railways  of  North- Western 
India.  These  cranes  are  suited  to  lift  and  slew  a  weight 
of  ten  tons  at  a  maximum  radius  of  J  6  feet  from  centre 
of  the  pillar  to  the  centre  of  the  chain,  and  are  to  have 
a  maximum  height  at  work  of  19  feet  8  inches  from 
rail  level  to  the  centre  of  the  sheave  at  the  jib  head,  with  a 
loose  link  motion  for  lowering  the  jib,  which  is  of  wrought- 
iron. 

The  Association  of  Municipal  Engineers,  at  the  invitation 
of  the  Mayor,  paid  a  visit  to  Leamington  last  week,  and  the 
meeting  was  largely  attended.  The  Borough  Engineer,  Mr. 
De  Normanville,  read  a  paper  on  tlie  Water-Supply  of  Leam- 
ington, in  which  he  stated  that  down  to  1878  the  water- 
supply  of  the  town  was  derived  from  the  River  Leam,  which 
became  polluted,  when  it  was  decided  to  sink  an  artesian 
well  upon  the  advice  of  Sir  Andrew  Ramsay,  the  late  Director- 
General  of  Geological  Survey.  The  author  fully  described 
these  wells.  Some  interesting  figures  were  given  in  the  paper 
of  economy  in  the  use  of  the  water.  Instead  of  using  tlie 
town  water-supply  for  watering  the  streets,  special  means 
were  adopted  for  pumping  up  tlie  river  water  for  that  pur- 
pose, thereby  effecting  a  saving  oi  \{  million  gallons  per 
month.  A  further  saving  of  4^  million  gallons  per  month  is 
obtained  by  the  detection  and  prevention  of  waste  in  the  use 
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of  Deacon's  waste  meter,  the  excellent  results  of  which  were 
spoken  off  in  the  higliest  terms,  and  its  application  described 
by  the  author  of  the  paper.  The  discussion  which  followed 
shewed  that  most  of  the  speakers  advocated  the  use  of  adits 
to  effect  an  increase  in  the  yield  of  the  wells  as  against  the 
deeper  sinking  as  advocated  by  the  Surveyor.  The  members 
visited  the  water-works  and  an  inspection  was  made  of  the 
machinery  and  arrangements  for  pumping  water  from  the 
river  for  street  watering  purposes. 

At  the  general  meeting  of  the  Institution  of  Civil  Engi- 
neers, Mr.  George  Barclay  Bruce  was  re-elected  President. 
Sir  John  Coode,  Mr.  G.  Berkeley,  Mr.  Harrison  Hayter,  and 
Mr.  Alfred  Giles,  M.  P.,  were  elected  Vice-Presidents.  Other 
members  of  Council  were  elected  :  Messrs.  W.  Anderson,  B. 
Baker,  J.  W.  Barry,  Sir  H.  Bessemer,  E.  A.  Cowper,  Sir 
Jas.  Douglass,  Sir  Douglas  Fo.x,  C.  Hawkesley,  Jas.  Man- 
sergh,  W.  H.  Preece,  Sir  Robert  Rawlinson,  E.  J.  Read, 
W.  Shelford,  F.  C.  Stileman  and  Sir  W.  Thomson.  The 
usual   President's    soiree  will   not  be  held  this  year. 

In  an  illustrated  account  of  the  ma.xim  gun,  given  in 
Engiiieer,  it  is  stated  that  over-heating  is  prevented  in  tliis 
weapon  by  the  water  jacket.  It  has  been  found  that 
water  begins  to  boil  after  600  rounds  have  been  tired  and 
subsequently  nearly  \\  pints  or  about  21bs.  of  water  are  eva- 
porated for  every  1,000  rounds.  The  water  is  in  contact 
with  the  actual  barrel  for  about  two-thirds  of  its  length, 
being  automatically  admitted  from  a  small  cistern  into  the 
barrel  casing  by  the  recoil  of  the  barrel  and  escaping  as  steam 
at  the  end  of  the  tube  near  the  muzzle  of  the  gun. 

The  Italian  Exhibition,  now  being  held  in  London,  has 
several  features  of  peculiar  interest.  The  Government  of 
Italy,  proud  of  possessing  the  next  best  navy  in  the  world 
to  our  own,  has  sent  a  very  complete  exhibit  including  a  set 
of  models  of  the  principal  ships  in  the  Italian  Navy.  Italian 
milling  machinery,  the  excellence  of  which  is  probably  second 
to  none  in  Europe,  may  here  be  seen  in  full  work.  A  strik- 
ing exhibit  is  the  art  metal  work,  which  is  much  superior  to 
anything  we  have  in  England.  The  Exhibition  buildings 
themselves,  which  were  used  last  year  for  the  American  Ex- 
hibition, are  supported  by  pillars  formed  of  old  rails  rivetted 
togetlier.  In  the  gardens  is  an  ingenious  reproduction  of  the 
celebrated  grotto  of  Capri.  The  stalactites  are  illuminated 
with  electric  light.  The  floor  is  lined  with  slieet  iron  painted 
blue,  over  which  a  quantity  of  water  is  flooded  to  produce  tiie 
effect  of  the  sea  rolling  into  the  grotto  from  the  Bay  of 
Maples.  To  make  the  illusion  complete  a  Blackman  air  pro- 
peller is  secreted  and  raises  little  waves.  A  panorama  of 
Vesuvius  makes  the  illusion  perfect.  The  electric  lighting 
of  the  Exhibition  is  entirely  on  the  Thomson-Houston  system. 
There  are  upwards  of  300  arc  lamps  used  in  ligliting  the 
buildings.  This  system,  though  only  brought  out  four  years 
ago,  is  said  to  be  carrying  everything  before  it. 


BURMA. 

(From  our  oivn  Correspondent. ) 
A  RIVAL  Telephone  Company  has  obtained  sanction  from 
the  local  Government  to  open  out  a  new  line  in  opposition 
to  the  Oriental  Telephone  Company.  Whether  there  is  a 
profitable  fleld  at  present  in  this  Province  for  a  second 
undertaking  of  this  kind  is  an  open  question.  The  pioneers 
have  had  it  their  own  way,  and  consequently  monopolised 
the  principal  centres,  and  Government  too,  and  unless  the 
new  Company  intend  to  compete  by  considerably  reducing 
their  charges,  we  fear  that  their  financial  results  will  be  any- 
thing but  remunerative. 

Since  tlie  opening  of  the  Rangoon  College,  the  Educational 
Syndicate  intend  to  establisli,  in  conjunction  with  the  College, 
a  Technical  School  for  the  training  of  indigenous  youths  ; 
instead  of  .sending  them  to  India  as  heretofore.  Drs. 
Forshammer  and  Romanis,  the  present  Professors,  have 
been  retained,  and  two  special  teacliers  will  be  selected  at 
Home  by  the  Director  of  Puljlic  Tn-struction,  now  on  furlough. 
These  will  comprise  the  stafl",  and  the  school  will  be  under 
the  direct  control  of  the  Syndicate.  This  system  of  control 
has  been  objected  to  by  many  members  of  the  Corporation  ; 
and  it  is  now  advocated  that  the  Institution  should  be  a  Gov- 
ernment one,  entirely  under  Government  control,  and  not 
under  Corporate  bodies,  the  same  as  was  originally  established 
in  England,  wjien  the  Government  School  of  Design  and  the 
<  iovernment  School  of  Mines  was  first  started,  and  as  it  is  at 
present  in  the  vastly  improved  institutions  that  have  sprung 


from  these ;  and  that  now  exist  in  South  Kensington,  a-s 
the  Normal  School  of  Arts  and  the  great  Technological 
Training  College  of  the  City  and  Guilds  of  London  Institute. 
These  institutions  did  not  come  into  existence  till  Govern- 
ment had  set  the  example,  and  in  this  Province,  where  there 
are  no  Corporations  witli  special  funds,  and  where  private 
enterprise  seldom  leads,  and  where  the  conditions  are  in  so 
many  respects  different,  it  is  therefore  absolutely  necessary 
that  Government  should  give  the  lead — ^just  as  in  the 
case  of  ordinary  education.  Government  colleges  and  schools 
were  necessary  to  create  a  demand  for  sound  education,  and 
to  serve  as  incentments  and  models  for  the  establishment 
of  private  institutions,  and  to  create  a  supply  of  teachers 
in  the  same  manner  as  regards  scientific  and  technical  educa- 
tion. 

The  local  Government  are  now  moving  in  the  matter  for 
tlie  better  carrying  out  of  the  provisions  under  the  Boiler 
Inspections  Act,  so  as  to  secure  the  safe  and  efficient  conduct 
of  the  steam  engines  at  work  in  the  different  steamers 
and  launches  plying  in  the  waters  of  this  Province.  It  has 
been  found  on  recent  e.xamination  that  the  boilers  and 
pipes  of  these  vessels  gradually  become  encrusted  with  mud, 
by  using  the  water  of  the  river,  thereby  decreasing  the  steam- 
ing power  of  the  vessels  and  otherwise  endangering  it.  A 
special  contrivance  has  now  been  invented  to  filter  the  water 
as  it  is  being  pumped  into  the  boilers,  also  a  searching 
examination  made  before  each  vessel  leaves  the  port. 

The  sooner  our  new  drainage  scheme  is  completed  by 
Messrs.  Shone  and  Ault,  then  only  can  we  expect  the  sanitary 
improvement  of  the  town.  In  some  of  the  recent  reclaimed 
lands,  the  newly  cut  drains  have  been  treated  after  the 
manner  of  canals,  that  is,  by  using  the  ordinary  method  of 
cleaning  out  di'ains,  by  digging  out  the  silt  and  throwing  it 
upon  either  side,  thereby  producing  results  far  from  favor- 
able to  the  inhabitants  of  the  vicinity,  or  those  who  have 
occasion  to  pass  by.  To  begin  with,  a  kutcha  drain  is  scarce- 
ly a  recognised  feature  in  modern  sanitation,  and  a  Muni- 
cipality can  scarcely  be  said  to  be  discharging  its  duty  to 
the  community,  whose  sanitary  interests  are  entrusted  to  its 
care,  when  it  makes  no  better  provision  for  the  removal  of 
sewage  than  by  cutting  several  ditches  through  the  heart 
of  a  populous  town,  and  allowing  the  filth  to  stagnate  in 
them,  more  so  in  the  monsoons,  wlien  the  dried  tilth  forming 
the  banks  is  washed  in,  and  allowed  to  mix  again  with  the 
fresh  filth,  rendering  the  neighbourhood  truly   pestilential. 

In  connection  with  the  general  scheme  of  marine  defences, 
I  reported  some  time  back  that  the  Supreme  Government 
had  stopped  further  progress  for  want  of  funds  ;  the  work 
has  now  again  been  taken  into  hand  and  almost  completed. 
One  hundred  cast-iron  gun  cotton  mines  have  been  recently 
imported  from  Woolich  and  secured  in  the  channel  of  the  river. 

We  hear  that  through  the  agitation  made  by  Mr.  Holt 
Hallett  at  Home,  several  of  the  English  Chambers  of  Com- 
merce, in  conjunction  with  several  of  the  leading  merchants 
of  this  City,  are  now  urging  upon  the  Secretary  of  State  for 
India  the  necessity  of  opening  out  the  proposed  line  of  Railway, 
as  advocated  by  that  gentleman  as  tlie  only  means  of  opening 
out  new  markets  for  English  goods  ;  in  fact,  a  syndicate  with 
the  required  capital  has  already  been  formed,  and  is  now  only 
awaiting  Government  guarantee. 


^lic  (ia^cttca. 


PUBLIC  WORKS  DEPARTMENT. 

Burma,  June  16, 1888. 

Upper  Burma. 

Mr  C.  A.  B.  Target,  Executive  Engineer,  1st  grade,  made  over, 
and  Mr.  W.  G.  Newton,  Executive    Engineer,  .3rcl  grade,  aa.sumed 
temporary  charge  of  the  Kyaukst  Division,  in  addition  to  his  own 
duties,  on  the  afternoon  of  tlie  5th  instant. 
Lower  Burma. 

Mr.  H.  F.  White  is  ap|)ointed  as  Superintending   Engineer,  1st 
circle  (Rangoon),  Mi-.  A.  B.  Gatherer  as  Superintending  Engineer, 
2ud  ciicle  (Tliayetmyo)  and  Mr.  H.  J.  Richard  as  Officiating  Sujier 
intending  Engineer,  3rd   circle  (Mandalay  ) 

Mr.  R.  S.  Strachey,  Assistant  Engineer,  1st  grade,  Touiigoo- 
Mandalay  Extension,' Burma  State  Railway,  was  granted  jirivilece 
leave  froiu  the  29th  February  to  the  17th  March  1888,  both  days 
inclusive. 

Leave  on  medical  certificate  is  granted  to  Mr.  E.  C.  Elliot,  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  Toungoo- Mandalay 
Extension,  Burma  State  Railway,  for  a  period  of  six  months,  from 
the  21st  June  1888,  together  with  the  usual  subsidiary  leave. 
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Madras,  June  19, 1888. 

The  following  promotions  and  reversioi\s  are  onlered  :— 

Colonel  H.  M.  Vibart,  R.K.,  from  Superintending  Engineer,  2nd 
class,  to  Su|ierintending  Engineer,  1st  class,  permanent  rank,  with 
effect  from  8th  June  1888. 

Lieutenant-Colonel  C.  Bowen,  R  R ,  from  Suprintending  En- 
gineer, 3nl  class,  to  Su})erintending  Engineer,  2n(l  class,  permanent 
rank,  with  effect  from  8th  June  1888. 

Mr.  G.  T.  Walch,  from  Superintending  Engineer,  3rd  clas.s,  to 
Superintending  Engineer,  2nd  class,  sub  pro  tern.,  with  effect  from 
»th  June  1888. 

Major  R  R  E.  Drake-Brwkman,  R.E.,  from  Executive  Engineer, 
1  St  grade,  to  Superintending  Engineer,  3rd  class,  sub.  pro  tern., 
with  effect  from  date  of  assumption  of  charge  of  4th  Circle. 

Mr.  J.  I).  (Jrant,  from  Executive  Ensineer,  2nd  grade,  to  Exe- 
cutive Engineer,  1st  gnule,  aub.  pro  tejii.,  with  effect  from  8th 
June  1888. 

(Viptain  W.  L.  C.  Baddeley,  R.E.,  from  Executive  Engineer,  3rd 
pratie,  to  Executive  Engineer,  2nd  grade,  sub.  pro  tem.,  with  effect 
from  8th  June  1888. 

Mr.  J.  E.  Paul,  from  Executive  Engineer,  4th  grade,  to  Executive 
Engineer,  3rd  grade,  sub.  pro  tem.,  with  effect  from  24th  May  1888. 

Mr.  A.  A.  G.  Malet,  from  Executive  Engineer,  4th  grade, 
temporary  rank  to  Executive  Engineer,  4th  grade,  sub.  pro  tem., 
with  effect  from  24th  May  1888. 

Mr.  A.  M.  Hayes,  from  Assistant  Engineer,  1st  grade,  to  Execii- 
tive  Engineer,  4th  gra«le,  temi^rarv  rnnk,  with  effect  from  24th 
May  1888. 

Mr.  .T.  J.  Whiteley,  from  Executive  Engineer,  4th  grade,  tem- 
porarv  rank,  to  Assistant  Engineer,  1st  grade,  permanent  rank, 
with  effect  from  29th  May  1888. 

Mr.  .1.  W.  Martin,  Executive  Engineer,  1st  grade,  sub. 
pro  tem.,  to  officiate  as  Superintending  Engineer,  4th  Circle,  from 
8th  June  1888,  and  ]>ending  the  return  of  Major  R  R.  E.  Drake- 
Brockmaji,  r.e.,  from  furlough. 

Mr.  J.  Inglis,  Assistant  Engineer,  1st  grade,  is  granted  fur- 
lough on  medical  certificate  for  one  month  from  3rd  June  1888. 

Punjab,  June  21, 1888. 

His  Honor  the  Lieutenant-Governor  is  pleased  to  sanction  tlie 
following  temporary  promotions  ami  reversions  in  the  amalga- 
mate<l  Engineer  Establishment  of  the  General  aiul  Irrigation 
Branches  of  the  Public  Works  Department,  Punjab,  with  effect 
from  the  elates  specifie<l  against  each  : — 

Rai  Kanhya  Lai  Sahib,  from  Executive  Engineer,  4th  grade, 
temiK)rary  rank,  U)  Assistant  Engineer,  1st  grade,  vice  Mr.  Hick.s, 
reverted  from  sub.  pro  tem.  4th  grade  Executive  Engineer,  with 
«ffect  from  30th  October  1887. 

Rai  Kanhya  Lai  .Sahib,  from  Assistant  Engineer,  1st  grade, 
to  Executive  Engineer,  4th  grade,  temporary  rank,  ii'ce  Mr.  Hicks, 
to  sub.  pro  tem.  4tli  grade  Executive  Engineer,  with  effect  from 
6th  Noveml)er  1887. 

Rai  Jagdish  Rai  Sahib,  from  A.ssistant  Engineer,  1st  grade, 
to  Executive  Engineer,  4th  gra<le,  temporary  rank,  vice  Mr.  E.  G. 
Fra.ser,  tf)  sub.  pro  tem.  4th  grade  Executive  Engineer,  with  effect 
from  6th  Novemljer,  1887. 

Rai  Jagdish  Rai  Sahib,  from  Executive  Engineer,  4th  grade, 
t<mix>rary  rank,  to  As.sistant  Engineer,  1st  grade,  vice  Captain 
Abbott,  R.E.,  returned  from  furlough,  with  effect  from  9th  No' 
vember  1887. 

Rai  Jagdish  Rai  Sahib,  from  Assistant  Engineer,  1st  grade 
to  Executive  Engineer,  4tli  grade,  temporary  rank,  vice  Mr.  F.  E' 
Rose,  prfx:ee<Ied  on  furlough,  with  effect  from  27th  November 
1887. 

Rai  Jagdish  Rai  .Sahib,  from  Executive  Engineer,  4th  grade, 
temfwrary  rank,  to  Assistant  Engineer,  Ist  gra/le,  vice  Mr.  .Sadler, 
retumeil  fmni  furlo\igh,  with  effect  from  12th  December  1887. 

Rai  Kanhya  Lai  Sahib,  from  Executive  Engineer,  4th  grade, 
tem [X)rary  rank,  to  A.ssistant  Engineer,  1st  grade,  vice  Mr.  Har- 
ington,  returne<l  from  furlough,  with  effect  from  19th  December 
1887. 

Rai  Tulsi  Ram  Sahib,  from  Executive  Engineer,  4th  "rade, 
temf>orary  rank,  to  Assistant  Engineer,  1st  grade,  with  effect  from 
24tli  Df«ember  1887. 

Rai  Kaidiya  Lai  .Sahib,  from  Assistant  Engineer,  Ist  grade, 
U,  Executive  Engineer,  4th  grade,  temporary  rank,  vice  Rai  Tulsi 
Ram  Sahib,  reverted,  with  effect  from  24th  December  1887. 

Rai  Kanhya  Lai  Sahib,  from  Executive  Engineer,  4th  giade, 
temfx.rary  rank,  to  Assistant  Engineer,  ist  grade,  on  Mr.  Harris's 
return  from  furlough,  with  effect  from  7th  January  1888. 

Mr.  F.  Harris,  from  Assistant  Engineer,  1st  grade,  to  Executive 
Engineer,  4th  gra<le,  tcm|X)rary  rank,  vice  Rai  Kanhya  Lai  .Sahib 
reverteil,  with  effect  from  7tli  Januai-y  1888.  ' 

Mr.  R.  B.  Yates,  from  Assistant  Engineer,  1st  grade  to  Execu- 
tive Engineer,  4th  gra<le,  temporary  rank,  vice  Mr.  Tufnell, 
to  Executive  Engineer,  4th  grade,  sub.  pro  tem.,  with  effect  from 
19th  March  1888. 

Mr.  R  B.  Yat«8,  from  Executive  Engineer,  4th  grade,  tem- 
fxjrary  rank,  t^)  As.sistant  Engineer,  1st  gra<le,  vice  Mr.  Hatten, 
retunied  from  furlough,  with  effect  from  26th  March  1888. 

Mr.  R  B.  Yates,  from  Assistant  Engineer,  1st  grade,  to  Execu- 
tive Engineer,  4th  grade,  temporary  rank,  vice  Mr.  Barratt, 
pnx«e<le<l  on  furlough,  with  effect  from  27th  March  1888. 

Rai  Kanhya  Lai   .Saliib,  from   Assistant   Engineer,   1st  grade, 


to  Executive  Engineer,  4th  grade,  temporary   rank,  vice  Mr.  Gran- 
ville, proceeded  on  furlough,  with  effect  from  1st  April  1888. 

Rai  Kanhya  Lai  Sahib,  from  Executive  Engineer,  4th  grade, 
tem])orary  rank,  to  Assistant  Engineer,  1st  grade,  vice  Mr.  Lear- 
month,  whose  services  are  replaced  at  the  disjjosal  of  the  Punjab 
Government,  with  effect  from  1st  Aj)ril  1888. 

Rai  Kanhya  Lai  Sahib,  from  Assistant  Engineer,  1st  grade, 
promoted  to  Executive  Engineer,  4th  grade,  temporary  rank,  vice 
Mr.  W.  Smith,  proceeded  on  furlough,  with  effect  from  2nd  April 
1888. 

Rai  Jagdish  Rai  Sahib,  from  Assistant  Engineer,  1st  grade, 
promoted  to  Executive  Engineer,  4th  grade,  tenii)orary  rank,  vice 
Mr.  Learmonth,  proceeded  on  furlough,  with  effect  from  5th  April 
1888. 

Mr.  J.  R.  E.  Verschoyle,  fi-om  Assistant  Engineer,  1st  grade, 
to  Executive  Engineer,  4th  gi-ade,  temporary  rank,  rice  Mr. 
Maclean,  proceeded  on  furlough,  with  effect  from  l.'ith  April 
1888. 

Mr.  W.  E.  F.  Handcock,  from  Assistant  Engineer,  1st  grade, 
to  Executive  Enaineer,  4th  grade,  temporary  rank,  vice  Mr. 
Bird,  proceeded  on  furlough,  with  effect   fi-om    10th   April    1888. 

This  cancels  Notification  dated  7th  March  1888,  and  Notification 
dated    28th  March  1888. 

Irrigation  Branch. 

Mr.  C.  E.  Day,  Executive  Engineer,  3rd  grade,  from  the  Hansi 
Division,  Western  Jumna  Canal,  which  he  left  on  the  forenoon 
of  the  25th  February  1888,  to  the  Karnal  Division,  Western  Jum- 
na Canal,  which  he  joined  on  the  forenoon  of  the  same  date. 

Mr.  F.  C.  Rose,  Assistant  Engineer,  2nd  grade,  from  the  Chenab 
Canal  Division,  which  he  left  on  the  forenoon  of  the  13th  May 
1888,  to  the  2nd  Divison,  Bari  Doab  Canal,  which  he  joine<l  on  the 
forenoon  of  the  16th  idem. 

The  following  ti'ansfers  have  been  made  : — 

Mr.  F.  Harris,  Executive  Engineer,  4th  grade,  (temporary  rank), 
from  the  Chenab  Canal  Division,  which  he  left  on  the  forenoon 
of  the  20th  May  1888,  to  the  2nd  Division,  Bai-i  Doab  Canal, 
which  he  joined  on  the  forenoon  of  the  same  day. 

Mr.  W.  ,1.  Greer,  Executive  Engineer,  3rd  grade,  sub.  pro  tem, 
from  the  2nd  Division,  Bari  Doab  Canal,  which  he  left  on  the 
afternoon  of  the  21st  May  1888,  to  the  office  of  Superintending 
Engineer,  Bari  Doab  Circle,  which  he  joined  on  the  forenoon  of 
the  22nd  idem,  for  emjjloyment  on  special  duty. 

With  reference  to  Punjab  Government,  Irrigation  Branch, 
Notification  dated  12th  May  1888,  Mr.  T.  R.  G.  Ward,  Assistant 
Engineer,  Ut  grade,  landed  in  India  on  return  from  the  leave 
therein  granted  on  the  afternoon  of  the  22nd  .\pril  1888,  and  was 
posted  to  the  office  of  Superintendent  of  Works,  Western  Jumna 
Canal,  which  he  joined  on  the  forenoon  of  the  26th  idem. 

India,  June  23, 1888. 

Mr.  J.  G.  H.  Glass,  Executive  Engineer,  1st  grade,  is  appointed 
Superintending  Engineer  and  Secretary  to  the  Chief  Commissioner, 
Central  Provinces,  in  the  Public  Works  Department. 

The  services  of  Mr.  C.  A.  B.  Target,  Executive  Engineer,  1st 
grade,  Burma,  aie  temporarily  ])laced  at  the  disjjosal  of  the 
Government  of   Madi-as. 

N.-W.  P.  and  Oudh,  June  23, 1888. 

Irrigation  Branch. 

Mr.  A.  Grant,  Executive  Engineer,  1st  grade.  Personal  Assistant 
to  Chief  Engineer  and  Under-.Secretary  to  Government,  Public 
Works  De]iartment,  Irrigation  Branch,  is  granted  fifteen  months' 
furlo\igh  out  of  India,  with  effect  from  the  1st  July  1888,  or 
subsequent  date. 

Mr.  W.  J.  Wilson,  Executive  Engineer,  2nd  grade,  sub.  pro  tem., 
Narora  Division,  Lower  Ganges  t'anal,  is  ap])ointed  Personal 
Assistant  to  the  Chief  Engineer  and  Under-.Secretary  to  Govern- 
ment in  the  Public  Works  Department,  Iriigatiou  Branch,  I'ice 
Mr.  A.  Grant,  proceeding  on  furlough. 

Mr.  H.  G.  Boyce,  Executive  Engineer,  4th  grade,  sub,  pro  tem, 
Eastern  .lunula  Canal,  is  transferred  from  the  3rd  to  the  2nd 
Ciicle  of  Superintendence  and  appointed  temporarily  to  the 
charge  of  the  Narora  Division,  Lower  (Janges  Canal. 

Mr.  .1.  H.  A.  Ivens,  Executive  Engineer,  4th  grade,  .sub,  pro  tem., 
is  temporarily  transferred  from  the  1st  to  3rd  Circle  of  Superin- 
tendence. 

Mr.  G.  T.  Birlow,  Assistant  Engineer,  2nd  grade,  Aligarli 
Division,  Ganges  (Janal,  jiassed  the  colloquial  examination  in 
Hindu.stani  on  the  9th  June  1888. 

Central  Provinces,  June  23, 1888. 

Mr.  H.  L.  Cleaver,  Assistant  Engineei',  tcniporaiily  attached 
to  the  Katni-Umaria  Section  of  the  Bilas|)ur-Rtawah  .^tate  Rail- 
way, is  transferred  to  the  .lubbulpore  Division.  Mr.  tlleaver 
joined  the  .Jubbulpore  Division  on  tlu^  forenoon  of  the  22nd  ultimo. 

With  reference  to  Notifii^ation,  ilaled  4tli  curient,  Mr.  C.  O 
Leefe,  Executive  Engineer,  was  relieved  of  his  duties  in  the 
Nagi)ur  Division,  on  the  afternoon  of  the  8th  idem. 

With  reference  to  Notification,' dated  4th  current,  Mr.  R.  B. 
Tliomson,  Executive  Engineer,  .lubbulpore  Division,  availed 
himself  of  the  ))rivilege  leave  granted  to  him,  making  over  charge, 
of  his  duties  to  Mr.  C.  O.  Leefe,  Executive  Engineei-,  on  the  after- 
noon of  the  15th  idem. 
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Assam,  June,  23, 1888. 

Eai  Preoiiath  Baiierji,  Bahadur,  Executive-Engineer,  3ixl 
grade,  and  District  Engineer,  Sjlhet,  who  was  granted  privilege 
leave  for  two  months  and  fifteen  days  in  orders  dated  tlie  26th 
April  1888,  reported  his  return  to  duty  on  the  afternoon  of  the 
16th  June  1888,  and  resumed  chan;e  of  his  office  from  Matadin 
Sukul,  Eao  Saliib,  m.a.,  Assistant  Engineer,  on  the  afternoon  of 
the  same  day.  Tlie  unexpired  portion  of  his  leave  is  hereby  can- 
celled. 

Bengal,  June  2  7,  1888. 
EkIi  diliskment — General. 

Mr.  H.  H.  Green,  A.ssistant  Engineer,  Iiaving  been  recalled  to 
duty  on  the  5th  .January  last,  the  unexpiretl  portion  of  the  three 
months'  Language  leave  granted  by  the  Agent  to  the  Governor- 
General  in  Beluchistan,  Public  Works  Department,  is  hereby 
cancelled. 

Mr.  G.  A.  D.  Anley,  Superintending  Engineer,  Eastern  Circle, 
is  granted  furlough  for  three  month.s  and  thirty  days,  with  effect 
from  the  17th  .July  next. 

The  Lieutenant-Governor  is  pleased  to  make  the  following  pro- 
motions in  the  Engineer  Establishment,  with*effect  from  the  date 
specified  : — 

Mr.  A.  S.  Thomson,  (on  furlough)  from  Assistant  Engineer,  1st 
grade,  to  Executive  Engineer,  4th  grade,  sub  pro  tern.,  with  effect 
from  22nd  May  1888. 

Bai  Hai-an  Chunder  Banerjee  Sahib,  fi'om  Assistant  Engineer, 
1st  grade,  to  Executive  Engineer,  4th  grade,  temporary  rank, 
with  effect  from  22nd  May  1888. 

Estahluhment — Irrigation. 
Mr.  H.  F.  B.  Frost,  Executive  Engineer,  4th   grade,  temporary 
rank,  attached  to   the   Gunduck   Division,    is  appointed   to  hold 
charge  of  the  Eastern  Soin'  Division  as  a  temporary  measure. 

inlitau  CSitgiitcering  patent  Jlegister. 

RECENT  BRITISH  PATENTS. 
Slide  Valvk  — ^.  G.  Browm,  Calhcarl,  North  Britain.— The  valve 
here  described  is  adapted  for  use  in  multiple  cylinder  single  acting 
engines,  and  is  substantially  of  cylindrical  outline,  but  is  cut  away  at 
certain  points,  so  that  the  section  resembles  a  Maltese  cross.  The 
motion  of  the  valve  is  reciprocating,  and  its  travel  extends  through 
less  than  one  quarter  of  a  revolution.  The  method  of  working  will 
be  understood  by  reference  to  firj.  1,  which  represents  a  section  of  the 
valves  when  employed  in  a  four  cylinder  engine.  Jig.  2  shews 
detached  a  longitudinal  view  of  one  of  the  valves.  Steam  is  admitted 
into  the  steam  chest  A  on  both  sides  of  the  valve  B.  The  steam 
passes  through  a  recess  on  one  side  of  the  valve  to  the  port  of  the 
cylinder  C,  and  also  through  the  auxiliary  groove  G.  While  steam 
is  l)eing  thus  admitted,  the  exhaust  from  the  second  cylinder  C  is 
open,  and  the  discharge  takes  place  through  the  recess  between 
the  Ijearing  surface  of  valves  B  B^  to  the  top  of  the  cylinder  D.  The 
exhaust  from  beneath  the  cylinder  D  is  open  through  the  recess  in  B' 
to  the  final  exhaust  E,  while  the  exhaust  from   the    top  of  the    piston 


from  the  top  to  the  bottom  of  the  cylinder  D  is  opened  through  the 
valves  B'  B".  The  passages  G'  G'  open  communication  momentarily 
between  the  cylinders  D  D'  in  the  same  manner  as  the  passage  G. 
The  stems  F  are  journalled  at  each  end  and  are  carried  in  bearings, 
with  the  object  of  holding  the  valve  centrally  in  its  seat  and  of  decreas- 
ing the  wear.  Any  ordinary  means  may  be  employed  for  operating 
the  valves  ;  and  for  the  purpose  of  balancing  with  regard  to  exhaust, 
communication  is  made  between  the  bottom  and  top  recesses  of  the 
valve.  This  may  be  done  conveniently  by  the  passages  F  1  shewn  in 
Jig.  2.  Three  claims  are  made  for  the  form  of  the  valve,  and  for  the 
supplemental  passage.— No.  .IIS*.     6th  April  1887. 

Feed  Water  Heater.— J.  Weir  <fc  G.  Weir,  Glasgow.— The  object 
of  this  invention  is  to  economise  fuel  by  heating  the  feed  water  by 
steam  which  has  operated  to  a  certain  extent  in  the  engines,  but  which 
is  applied  for  that  purpose  before  its  final  exhaust.  The  accompany- 
ing figure  illustrates  the  application  of  this  invention  to  a  quadruple 
expansion  screw  propeller  engine.  The  feed  water  is  first  pumped  by 
the  engine  E,  and  is  delivered  at  a  moderate  pressure  through  the 
pipes  F  G  into  a  feed  heater  G',  in  which  the  water  is  brought  into 
immediate  contact  with  the  steam.  The  steam  for  this  purpose  is 
supplied  through  a  pipe  H,  which  is  connected  to  the  exhaust  pipe  H' 
of  the  third  cylinder  C.  The  partly  heated  feed  water  passes  from  G 
through  a  pipe  I  to  a  set  of  donkey  pumps  I',  which  supply  the  re- 
quisite pressure  to  the  water  to  enable  it  to  enter  the  boiler.  The 
pipe  J  conducts  the  water  to  one  compartment  J'  of  a  feed  heater 
casing  K,  which  is  composed  of  the  two  compartments  J '  K>.  These 
compartments  are  surface  feed  heaters,  and  the  steam  which  heats  the 
water  acts  inside  a  tubular  apparatus.  The  steam  in  the  lower  com- 
partment is  supplied  by  a  pipe  L,  connected  with  the  exhaust  pipe  L* 
of  the  second  stage  cylinder  B  ;  the  steam  in  the   upper  compartment 


in  the  cylinder  D»  Ls  open  through  the  valves  B^  B-  to  the  bottom 
of  the  same  cylinder.  It  will  thus  be  seen  that  while  pressure  is 
l>eing  exerted  upon  the  top  of  the  pistons  in  the  cylinders,  the  final 
exhaust,  if  connected  with  a  condenser,  is  pulling  in  the  same  direc- 
tion from  beneath  the  lower  pressure  piston.  When  the  valve  niotion 
is  reversed,  the  steam  inlet  to  the  cylinder  C  is  closed,  and  just  before 
the  inlet  to  the  cylinder  C  is  opened,  the  supplemental  passage  (i 
opens  tommuidcation  momentarily  between  the  two  cylinders  C  and 
C'  ;  the  expanded  steam  from  the  first  cylinder  thus  exhausts  partially 
into  the  second  cylinder,  just  before  the  full  steam  pressure  is  admitted. 
'I'he  further  movement  of  the  valve  B  closes  communication  between  the 
cylinder  C  C,  and  opens  the  latter  to  full  steam  pressure  ;  the  former 
completes  its  exhaust  through  the  valve  B'  to  the  top  of  the  cylinder 
I-)',  and  the  final  exhaust  from  beneath  the  piston  in  the  cylinder  D' 
is  at  the  same  moment  opened    through  B'  to  E,    while   the    exhaust 


is  supplied  by  a  pipe  M,  connected  with  the  exhaust  pipe  M'  of  the 
pressure  cylinder  A.  The  water  of  condensation  in  the  tubes  of  the 
high  temperature  surface  heater  K'  is  led  by  a  pipe  N  into  the  steam 
inlet  compartment  of  the  ne.Kt  lower  temperature  feed  heater  J'.  The 
water  will  here  impart  its  heat  to  the  feed  water,  which  is  at  a  lower 
temperature  than  the  water  of  condensation.  In  a  similar  way  the 
water  proceeding  from  the  heater  J'  is  led  by  the  pipe  N'  into  the 
lowest  temperature  feed  heater  G'.  If  found  preferable  the  water 
may  be  led  by  a  pipe  0  directly  to  the  main  condenser  O'.  Several 
automatic  regulating  devices  are  used  in  different  parts  of  the  engine. 
The  steam  to  work  the  donkey  pumps  1'  is  supplied  by  a  pipe  P, 
which  has  a  regulating  valve  controlled  by  a  float  within  the  feed  heater 
G'  ;  or  the  steam  to  I'  may  be  supplied  by  the  pipe  P',  which  is  pro- 
vided with  a  regulating  valve  Q,  worked  by  a  float  in  the  hot  well  R. 
The  feed  water  may  be  pumped  from  the  main  engine  pumps  E  direct- 
ly to  the  boilers  through  the  pipe  S  connected  to  thn  delivery  pipes  of 
these  pnmps.  When  the  feed  water  passes  through  all  the  heating 
apparatus,  it  proceeds  to  the  boiler  from  the  compartment  K'  through 
the  pipes  T  U.  The  latter  pipe  is  also  connected  to  the  donkey  pump 
delivery  pipe  J.  The  inventors  make  three  claims  for  the  arrangements 
for  heating  the  feed  water  for  the  boilers  at  successive  stages  with 
portions  of  steam  which  have  worked  to  different  extents,  the  feed 
water  being  pumped  to  its  highest  pressure  before  passing  through  the 
highest  heating  stages.— No.  6190.     28th  April   1887. 


(^bbeittsement^. 


WANTED. 

A    COMPETENT  SURVEYOR    for   one   year.       Salary 
Rs.    40.      Apply   to  the  undersigned,    with   Copies  of 
Testimonials. 

GEORGE  DALE, 

Chairman,  Mtmicipal  Board, 
Mihzapur  Municipal  Office,  1  Mirzapuk. 

The  21  si  June  1888.  ] 
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REQUIRED. 

FOR  the  Shikarpur  iSind)  Municipality,  a  SEC- 
^     RETARY. 

Knowledge  of  Engineering  indispensable. 

None  but  Europeans,  Eurasians  or  Parsis  need 
apply.  Salary,  Rs.  300,  rising  by  annual 
increments  of  Rs.  25  to  Rs.  400. 

Applications,  stating  age  and  qualifications,  to 
be  m»de  to  the   President  not  later  than  the  15th 

July. 

C.  S.  STEEL, 

President, 

(148J  Shikarpur  Municipality. 


WANTED. 

AN  Overseer  for  the  District  Boar.i,  Patna,  for  18  months 
certain,  @    Rs.  90    per  mensem,  including  allow- 
ances. 

Applications  with  copies  of  Testimonials  should  reach 
this  office  not  later  than  the  loth  July  1888.  None  need 
apply  who  has  not  had  experience  of  road  and  bridge 
works,  and  had  not  served  in  the  P.  W.  D.  as  a  3rd 
grade  overseer  for  more  than  five   years. 

By  Order, 

POORNA   CHUNDR  CHATTERJEE, 

Accountant, 

For  Oifg.  District  Engineer, 

Patno. 
(146) 

NOTICE. 


WANTED,  a  SECRETARY  for  the  Municipal  Board  of  .Sholapur. 
Candidates  are  inWtcd  to  send  applications,  specifying  full 
Name  and  Age,  to  Undersigne<I,  l)efore  20th  of  July  next.  Kxanii- 
B»Uon  Certificates  and  Testimonials  should  accompany.  Good  kow- 
ledge  of  English  and  Marathi  and,  if  possible,  knowledge  of  Accounts, 
capacity  for  active  and  wlministrative  duties.  Professional  Engineer- 
ing, actual  experience  of  Municipal  or  other  administrative  work, 
are  the  expected  qualifications. 

The  permanent  incumbent  of  the  post  is  on  leave  without  pay, 
which  expires  on  the  Ist  of  May,  1889,  and  is  at  present  employed  as 
Secretary  to  the  .Sural  Municipality,  and  stands  a  fair  chance  of  being 
eoDfirmed  there.  The  Municipality  does  not  hereby  bind  itself  to 
confer  the  racancy  upon  the  best  or  any  of  the  candidates. 

HIRACHUND  NEMCHUND,  Cfuiirman. 
Srolafcr  MrsTCiPAL  Ofhck,  1  Manafiinq  Committer., 

21  «^  Jun*  \HHH.  )  Sholator  MnsiciPAMTY. 

WANTED 

AN   i:XPEllIENCED  ESTIMATOR. 
Apply  with  copies   of  testimonials   and   stating  salary  re- 
quired, to — 

The  State  Engineer, 
(1*3)  lihavtiagar. 


NOTICE. 

TKNDER.S  for  the  carnage  of  Ijuil.Iing  materials  from  Akra  to 
CalcutU,  for  the  vear  ending  31st  August  1889,  will  be  opened 
by  the  .Superintendent  of  \\orks,  Calcutta,  at  his  office  at  12  noon  on 
Saturday  the  7th  .July. 

Form  of  tender  and  any  further   information  may  be  obtained  at 
the  Office  of  Superintendent  of  Works. 

G.  F,  E.  8.  NEILL,  Libdt.-Coi,,  M   S  C 
Cau:»tta  ;  tk.  TOtH  Jr^.  1888.      ^■"^'■'«'*""-'  "/  '''<»-*^.  ^'alcu^. 
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COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Tiventy-sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPARTMEIVT. 

Premiums  after  deducting 
Re-ingurances  ...     £769,265    0    0 

Interest  ...  ...     £  J9,612    0    0 


Losses  after  deducting  Re- 
insurances ...  ...     £443,587 


0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £  45,649    0    0 

Claim.?  less  Re-insurances,    £  79,229    0    0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 

Re-insurances  ...     £175,118    0    t 

Interest  ...     £    8,294    0    0 

Losses  after  deducting  Re- 
insurances ..  £138,365    0    0 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss  ..     £18,545    0    C 


The  Life  Fund  was  increased  during:  the  year  \ij  ,865,6^8  and  now  amounts  to  £1,070,064. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  absohiU  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  31st  December  1887  stood  at  £2,613,059. 


(39) 


Ci    H.   OG BOURNE,   Manager  and  Underwriter. 


ICE!    ICE!!    ICE!!! 

FOR    SALE. 

THREE  Ammonia  Machines,  Carres  system, 
2  of  1  ton  each,  1  of  ^  ton  capacity  with 
Steam  Engine,  Boiler  and  Ammonia  Still.  The 
whole  for  cash.  The  above  are  second-hand  hav- 
ing been  at  work  4  or  5  years.  For  further 
particulars  apply  to 

P.  C.  RUBIE, 
LucKNOw  ;      1     P.-Atty.  to  Liquidators, 
I6th  June  1888.  J       General  Ice  Factory  Co,  Ld. 
(141) 


JEYES'  SANITARY  COMPOUNDS 

Thirty-one  Prize  Medals  and  First-class   Certificates 
Gold  Medal,  International  Exhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  a  single  case  of   illness  occurred  amongst  the  Native 

Artisans  employed  in  tlie  Exhibition  owing  to  their 

Quarters  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Hvpplied  in  rariws  sized  Paciagcs  to snit  the  coiireninicc of  Cvsiomers. 


Full  Directions  for  use  supplied  with  eveiy  Package- 

N.B. — One  Gallon  of  Jeyes'   Peifpct  Pnrifier  Fluid  makes  one 
Hundred  Gallons  of  Disinfectant. 

DYCE  NICOL  &  CO., 
(142)  Sole  Agents,  Calcutta. 


GRMT  WSSTg^RN  HOTIL, 

[29]  BOMBAY. 


MACHINERY 

CYLINDER 

ENCINE 


SPINDLE 

B.^ICHING 

LUBRICATING 


OIL 

Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates. 
(134)  KER    DODS    &   Co.,  81,  CHve  Street. 

E.   T.    a.   BL^TnTJJ 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNir&;  CO., 

(87)        40,    STI^.A.^TP. 

THOMSON  &  MYLNE'S 

FATEITT  SUQAHCAITS    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &.  MYLNE, 

BEHKEA,   E.  I.    RAILWAY ; 
OF  6,  Commercial  Buildings,  Calcutta. 

(10-3) 

A    GREAT    WANT   SUPPLIED. 


S    at 

2  «  H 
2  o 


DRILLING  MACHINE  FOR  SALE. 

LYING  at  Eajmai   Tea  Estate,   Sibsagor,  Assam,  a  new  double 
gear  Drilling  Machine,  2f"  Steel  Spindle  coni]3lete. 
A  set  of  22  Moi-se  Twist  Drills  |  to  Ij.     A  set  of  22  Common 
Twist  Steel  Drills.     Cone  for  four  speeds,  also  hand  action. 

Lately  imported,  and  is  to  be  sold,  as  it  is  much  too  large  for 
the  Garden's  work. 

For  further  jmrticulars  apply  to — 

WILLIAMSON,  MAGOR  &  Co., 
(137)  4,  Mangoe  Lane,  Calcutta. 


(93) 


Rcoistered  14th  October  J878. 

CYLINDER  OIL. 

TTTEITZR,  MOERISOK  ft  Co.,  Calcutta, 

Sole  Agents  for  Bengal. 


BEST    MIRZAPUR    STONE. 

The  Mirzapur  Stone  and  Trading  Co.,  Cut-Stone  Contractors  and  QuarrynieH 
Mirzapur,  can  supply- 
Flagging       ..  ..  ..  •■    Roofing. 

Pillar  Bases  . .  ..  ..  •-    Coping. 

And  all  descriptions  of  Cut-Stone.    The  cheapest  in  the  market. 

Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO., 
4,  Cli-je  Chat  Street,  Calcutta. 
(109)  Depnt— Sulkea,  Calcutta. 

Calcutta  Plumbing  &  Gas  Fitting  Establishment. 

Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

MeclMnical  Engineer, 
_^^  Proprietor. 

(108) 


520 


INDIAN  ENGINEERING. 


[June  30,  '88. 


T.  GOSSER  &  GO.,  ENGINEERS  AND  FOUNDERS, 

McLEOD  ROAD  IRON  WORKS  AND  METAL  MART, 

KARACHI. 
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Improved  Kite  Motion  Pumps. 


Steam  Mortar  Mills  with 

innumerable  improvements. 

Guaranteed  of  exceptional 

construction  and  design. 


Undertake  Kngineering  work  in  all  its  Inanchcs.  Complete  estimates  and  designs  submitted  for  Bridges  with  Westwood  and  Baillie's 
patent  Corrugated  Floorplates.  Being  their  Agents  we  can  guarantee  early  delivery  of  complete  bridges  or  materials  for  same.  A  large 
rtock  of  Rolled  Iron  Beams  of  various  sections.  Section  sheets  with  detailed  information  on  application.  Same  printed  on  Vellum  for 
Engineer's  personal  use. 

Portland  Cement  of  guaranteed  (luality  in  400  lbs.  casks  (.3,000  casks  in  stock.)  Estimates  and  designs  for  Flour  Mills,  Cotton  Presses,  Gin- 
ning Factories  with  warehoustes  and  offices  attached  with  fireproof  divisions  and  flooring.  Largest  Stock  of  Machinery,  Tools  and  Plant  and 
Tackle  in  Kenenil  for  Engineering  purposes  in  Sind,  Punjab  and  the  N.-W.  Provinces. 

Portable  Engines  by  Ruston,  Proctor  i  Co.,  of  various  sizes  and  descriptions.     Our  RATES  for  these  are  perhaps  the  LOWEST  in  India. 

Enquiries  solicited  for  any  article  connected  with  Engineering,  Civil  and  Mechanical. 

A  very  large  and  miscellaneous  stock  of  every  possible  requirement  for  Engineers.  (112) 

IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

GEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING   RAILWAYS,  ROADS,  BUNGALOW  GROUNDS.  PLANTATIONS,  &e. 

Awarded  Certificate  of  Merit  Calcutta  International  Exhibition,  1883-84. 

LARGELY  used  liy  the  In<Iian  State  and  (Juaranteed  Railways,  combines  Strength,  Lightness,  and  Low  Cost.  Any  smart  native  can 
erect  it.  Cost  of  transport  per  mile  of  Railway  only  about  .S  annas  per  mile  of  Fence.  PenclJlgr  P0St8,  Straining  Posts,  Galvanized 
Steel,  Strand  Wire.  (Jalvanized  Steel  Barb  Wire,  Wrought-iron  Gates  of  all  sizes  with  Posts,  complete,  suitable  for  Railway  Level  Crossings, 
Plantations,  Bungalow  Grounds,  &c.  A  complete  Fence  with  Barb,  Strand  or  Steel  Wire,  suitable  for  a  plot  of  ground  of  any  shape,  or  for 
»  length  of  Rou<l  or  Railway  supplied  ready  for  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 

R.  J.  GEORGE  &  CO.,  ENGINEERS, 

44,    Fardeus   Uoad—St.  John'i*  Hill,  C'l(ij*/iavi  Junction—^ London  S.     IV.   and  Jubhulpore,  India. 

T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

i^c)  Rolled  Iron  Joists  and  Girders. 
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